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PREFACE

Control over the course of river channel processes constitutes an important part of
environment management. Understanding and harnessing flood phenomena allows for,
among other things, safe navigation and use of flowing water energy potential, which
are just two of many reasons why further research on river channel processes should be
conducted. In 1986 a new organization/association was brought into being at the Moscov
State University, whose aim was to coordinate and popularize education and research
within the field of erosion, river and estuary processes. The Interinstitutional Scientific
Council on Erosion, River Channel and Mouth Processes (official name: MexBy30BcKuit
Hay4ano-Koopauaarmmonnsiit Coser no IIpobGiemam Dpo3HOHHBIX, PycIOBBIX B YCTBEBBIX
ITpoueccoB) currently associates 44 universities in Russia and 25 universities abroad
(Ukraine — 8, China — 2, Lithuania — 2, Poland — 4, Belarus — 3, Uzbekistan — 3, Kyrgyzstan
—2, Georgia— 1). During conferences and seminars organized several times a year members
of the organization exchange experience and present the latest results of their research.

The publication you are holding is devoted to human impact on the course of channel
processes in Eastern European and Asian rivers. The research stations are located on 93
different rivers that lie between the Vistula in the west (Poland) and the Amur in the east
(Russia-China). The research material included in 23 academic articles submitted by the
association members can be studied in three languages: 12 in Russian, 6 in English and
5 in Ukrainian. The papers are divided into four chapters. The first chapter touches upon
the question of control over sediment transport. The works by Z. Babinski and D. Szatten
constitute case studies concerning various stations in Georgia and Poland, while K. Berkovich,
L. Zlotina and G. Gladkov introduce theoretical considerations on the subject. The second
chapter focuses on river channel deformations. R.S. Chalov, among others, presents the
results of many-years research on the dynamics of river channels, while A. Zavadsky relates
to the interesting problem of changes in the course of borderlines resulting from deformation
of Russian bordering river channels. The works by Obodowskiy, V. Onyschuk, Z. Rozlach
and O. Konovalenko present a model for morphodynamical and typological analyses of
river channels. N. Nazarov 1. Rysin and L. Petukhova, on the other hand, touch upon an
important problem of factors that shape (form) the contemporary tributary channels of the
Kama River. Finally, the article by A. Tarbeeva et al. presents the mechanisms of erosion in
minor rivers under the influence of ice phenomena. The third chapter focuses on the changes



in hydrological regime. G. Gladkov and M. Habel, L. Pieron relate to the direct influence
of hydro power plants operation on the hydrological regime of rivers. A. Zavadsky and
L. Karganolova present the impact of hydrotechnical works on the seasonal changes in the
regime of the river. The fourth chapter includes eight articles related to the changes in fluvial
systems resulting from human activity and climatic changes.

I trust this publication will prove to be yet another significant contribution to the
development of fluvial geomorphology and, moreover, will be regarded as a helpful source
of knowledge that holds practical value. Hopefully, the multilingual publication of research
results contributed by the members of The Interinstitutional Scientific Council on Erosion,
River Channel and Mouth Processes (Mexsy3oBckuii Hayuno-Koopaunanmonnsiit Coer
mo IlpoGremam DposuonHbix, PycrmoBeix u YcrbheBbix IIporiecco) will allow for the
expansion of the organization and its further development.

Editor
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PART I

CONTROL OVER SEDIMENT TRANSPORT



Z. BABINSKI

INFLUENCE OF HYDROTECHNICAL STRUCTURES (CASCADE) ON
FLUVIAL PROCESSES OF RIONI RIVER (GEORGIA)

BIIMAHUE MT'MJIPOTEXHUYECKOI'O CTPOUTEJIBCTBA HA PYCJIOBE
I[MPOLECCHI PEKU POHU (I'PY3UA)

Z.. Babinski

Kazimierz Wielki University, Poland

PE3IOME

B crarbe mpezacTapieHa mpoOieMa BIMSHMS IUIOTHH M BOJOXPAHWIMIL Ha PEYHOI TpaHCHOPT
ocanxoB peku Ponu (I'py3ust). ComepuT OCHOBHBIE THIPOTpapUIecKUe TaHHBIC, THAPOIOTHYECKAE U
THAPOTEXHUYECKUE PeKH U ee Oacceitna. OHa XapaKTepH3yeTcsl pe4HON TPAHCIIOPT OCaIKOB, B OCHOBHOM
B BHJIE CYCIICH3MH M €r0 HAKOIUICHHE B BOJOXPAHWIMILAX. B HEM paccMaTpuBarOTCs CyIIECTBYIOLIUX
IVIOTHH ¥ BOMOXPAHWWIMII, a TAKKe INPOLECC WX 3alONHEHHsS W NPU3BAI UX HKU3HECIOCOOHOCT.
[pencraButs npoext Namakhvani, B pamkax (pOpMHPOBaHUS YaCThIO LIEJIOTO Kackajia peku Pruonu

Introduction

The Rioni is the main river of western Georgia. It starts its course on the southern slopes
of the Great Caucasus Mountains at 2960 meters above the sea level, in the region of Racha,
and flows west to the Black Sea, entering it north of the city of Poti (pic. 1). In the middle part
of the river course, on its banks lays once ancient city of Colchis — Kutaisi. The length of the
river is 327 km and its catchment area amounts to 13 400 km? with average basin height of
1084 meters above the sea level (Internet 2012a). The average slope at the bottom of the valley
is 7.2%o0. The Rioni river is supplied in 24.5% by groundwater, 19.0% by melting snow, 1.5%
by glaciers and 55.0% by precipitation. The average annual surface runoff from the catchments
is q — 30.5 I/s/km?, total outflow of water amounts to 12 911 million m*. The average of water
discharge is 409 m*.s! (Shalva, 1986). The Rioni river is navigable over a distance of 95 km.

Since the ancient times the Rioni river has been known as the Phasis river. The name
originates from Colchis, region through which the Rioni river flows. In the ancient times
Jazon ventured there in his quest for the Golden Fleece, which may indicate human activity
within the catchment area that goes back several thousands of years. However, it wasn’t
before the 20" century that four systems of barrages were built on the main stream, including
two cascades and three separate dams on the tributaries of the river, which exerted marked
influence on the water regime and natural environment of the river. The impact mainly
involved reduction of suspended load accumulated in particular reservoirs. Due to the
demand for electric energy in a country poor in natural minerals, construction of another
three reservoirs on the main river is being considered (however, it is not a new concept but
one that goes back to former USSR), which, as a reservoir complex of Namakhvani, would
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form along with the existing Lajanuri, Gumati I and II, Rioni and Vartsikhe I-IV a cascade
system of Rioni. Such system would allow for full control over the water regime and fluvial
transport, utilizing 50% of energy potential of the river. At present Vartsikhe system allows
for utilizing approximately 10% of the potential (Atlas..., 1964).

Thearticle was mainly based on the following studies: 3areHne 1 3aHeCeHHE BOITOXPAHIIIHII
(1983), D. Shalva (1986), A.F. Mandycz (1967), A.F. Mandycz and R.S. Chalov (1970), K.IT.
Mecxenu (1990), report by Meskhel K., Davitai M., Menadbe G., (2007), Internet (2012aib), as
well as our own reconnaissance research conducted within the drainage basin of the Riorni river
at the end of August and the beginning of September 2007 (photo documentation). In order to
estimate the values of suspended load transport the following data was used: works included in
the references (empirical formulas in particular) and data obtained during field research.
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Pic. 1. Rioni River on the background of Georgia administration map.
Fluvial transport in Rioni river

Fluvial transport, understood as clastic load Qc composed of suspended load Qs and bed
load Qb without dissolved load, due to its importance for the accumulation processes was already
being researched at the beginning of the 20® century. However, it was only after Rioni HPP was
built but before the remaining barrages were constructed that the research was intensified. It
involved gathering measurements of bed load with the use of a catching bag with the size of 25
cm width, 20 cm height and 200 cm length, as well as tracers (painting bottom sediments) and
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Borysov bathometer. The data, gathered by various authors and employing mathematic formulas
of various researchers, was published by D. Shalva in 1986, overall form of which is presented
in table 1. The aim of compiling such material was to achieve most representative (average) data,
which would allow for estimation of, so called, reservoir lifespan. In other words, how long does
a reservoir last from the moment it is filled and loses the capacity to retain water.

The study of suspension transport with the use of bathometer and laboratory analysis
of gathered samples showed that water in the Rioni river represents turbidity in the range
between 1000-1500 g/m3. Moreover, it was established that there is a direct relationship
between transport Qc and concentration of Q, which amounted to 0.95 (95%), Based on
this assumption it was estimated that the river, within its outlet reach, transports on average
almost 7.2 million tons of suspension annually (Table 1). As far as bed load is concerned,
merely over 0.8 million tons. In total, clastic load, without dissolved load, amounts to almost
8 million tons a year. The analysis of both river load transports indicates that bed load and
suspended load ratio is 11.3% in favour of the later.

Table 1. Fluvial transport in Rioni river in tons per year with the percentage (%) share of
bed load Q, to suspended load Q_.

Authors suspended-load - Q_ bed-load - Q, Q. +Q, % Q/Q,
LI. Chercheulidze 8 800 000 860 000 9 660 000 8,9
G.N. Chmaladze 7 843 500 1 129 000 8972 500 12,6
O.I. Chatatian 6 000 000 660 000 6 660 000 9,9
A.F. Mandycz 6390 000 692 000 7 082 000 9,8
D. Shalva 6 800 000 720 000 7 520 000 10,6
Average 7 166 700 812200 7 978 900 11,3

After: D. Shalva, 1986 (supl.)

These disproportions also manifest in the share percentage of the diameter of fluvial material,
which, within the range below 0.1 mm (suspension), contains as much as 75.6%, while above
0.5 mm only 1.1% (Shalva, 1986). According to D. Shalva (1986), after calculating the amount
of tons to m* (4.4 million m?), average denudation of the Rioni river basin surface amounts to
328 m’/km?/year. The material is being accumulated down the river, near the city of Poti, which
provides the average of growth velocity that amounts to 3.5 m a year (until the reservoirs were
built). The value was estimated from the difference in length between the bank reinforcements
constructed by the Romans in 134 AD and the shoreline in 1831, when it amounted to 5 km.
Moreover, as D. Shalva (1986) suggests, right-bank tributaries of the lower river reach below
Rioni HPP, mainly Ckhenisckali and Teckuri (Pic. 1), compensate (increased denudation) the
loss of accumulated material in higher situated reservoirs. Which is why in the course of fluvial
processes to date there have been no significant changes.

Water barrages in the Rioni river basin and their impact on fluvial processes

The common construction feature of nearly all barrages within the catchment area of the
Rioni river (apart from those built in the foreland) is that dams which partition the natural
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channel of the river serve to lift water and channel flood water through weirs. Power plants, on
the other hand, are located on the diversion channels, often enclosed in tunnels, at the outflow to
the main river. An excellent example is the planned Namakhvani water barrage (Pic. 2), which
is characterized by two stages of construction: (a) tunnel digging and power plant construction
(alternatively, a weir) along with installation of water discharge mechanism, which will serve
to channel water during (b) the construction of two temporary barrages, after which the main
frontal arch dam will be built along with a power plant (in this particular scenario). The last
stage will involve dismantling the temporary barrages (b) which separated (secured) the front
dam. In other cases the only difference may involve an alternative location of power plant and
weirs. For instance, inverse order in the case of Lajanuri HPP barrage.

Pic. 2. Project of the planed Namakhnami water barrage (a — tunnel, b — temporary
barrages, ¢ — proper barrage).

The first water barrage which partitioned the Rioni river was the dam built along with
a retention reservoir by the same name (i.e. Rioni HPP). The barrage was included in the
hydro-energetic system in 1933. It represents the above mentioned diversion type of hydro
power plant. The plant uses water courses of the rivers Rioni and Tskhenistskali. Headwork
of the plant is located on the territory where the river Rioni enters Kutaisi (Pic. 1) and its
power unit is located near the territory of the railway station “Rioni”. Its installed capacity
is 48 MW and average annual capacity 325 million kWh.

The hydromorphologic effect of Rioni HPP water barrage construction was and still
is limiting fluvial transport at the reach from the city of Kutaisi to the outlet of the left-
bank Kvirila river and its tributaries located below, which, according to D. Shalva (1986)
supplement the deficiency of bed load that results from the process. The deficiency can be
observed in photography 1, where the bottom of the Rioni river is composed of rock outcrop,
in the hollows of which pebbles occur (no sand-loam fraction).

Other barrages built within the immediate basin of the Rioni river include two co-
functioning dams Gumati HPP I and II, belonging to the Gumati HPP cascade system.
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They are located within the middle reach of the river course, on the border of Kolchidzka
Lowland and Caucasus foreland, in the distance of 7 km north-west of Kutaisi (Pic.1). The
hydrotechnical system, which lifts water up to 30 m due to the gravity dam (Photo 2) forms
a single reservoir (Photo 3), which, with initial capacity of 39.2 million m?, channels part of
water to the power plant through the lateral channel no. 2 (Photo 4).

Photo 1. Erosive bed of the Rioni river on the reach of Kutaisi city, below the Rioni HPP
water barrage. Photography taken by the author on 30.08.2007.

Gumati HPP 1, the upper level of Gumati HPP cascade, was commissioned in 1958 and it
works 24 hours a day. Installed capacity of the power plant, which amounts to 44MW annually,
produces energy of 249 million kWh. Meanwhile, the lower level of Gumati HPP II, which
works on water flowing through the turbines of the upper barrage channelled via the lateral
channel (Photo 4), was commissioned two years earlier, i.e. in 1956. Installed capacity of the
turbines amounts to 22.8 MW with annual energy production of 127 million kWh.

As a result of constructing the Gumati HPP hydrotechnical system a complete cessation
of bed load transport occurred on the Rioni river. It began to accumulate in the backwater
of the reservoir. Moreover, suspended load transport accumulated in the upper reservoir of
Gumati HPP was markedly limited (for the dynamics of the processes see table 2). It was
initially assumed that the reservoir would fill up to the limits of its functionality after 8 years
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of operation. However, as situation demonstrated in figure 3 and data from table 2 show,
after five years the reservoir lost its full retention capacity for the purpose of the power plant.
Nevertheless, accumulated suspension, as a semi-liquid mass in the surface layer of the
reservoir, undergoes resuspension and is again incorporated in the fluvial transport process
during water discharges. It is evident from nearly constant deposition of suspension since 1966
(table 2), which does not cause further shallowing of the reservoir bottom thanks to constant
compaction (semi-liquid mass changes into plastic layer of silt).

Photo 2. Front barrage of Gumati I HPP (lower station).

During the reconnaissance field research held from 30" August to 2™ September 2007 it was
noticed that the water surface of the reservoir was largely covered with aquatic plants, including
calamus and typha. Also, in the shoreline zone corn and single bushes grew (Photo 3). This
indicates a slow yet unidirectional process of diminishing the surface area and capacity of the
TeServoir.

In the upper part of the Rioni river catchment area, at the foot of High Caucasus near Tsaguri
town, in the outlet reach of the right-bank tributary, Lajanuri HPP barrage was built. It was erected,
differently than the planned Namakhvani dam (Pic. 2), in a way that the main river channel was
partitioned with a concrete arch dam in a rock crevice (Photo 5) and the outflow of water occurs
through a tunnel of considerable pitch carved in rock, at the base of which the hydro power plant
was built (Photo 6) right next to the Rioni river channel. The power plant was commissioned in
1960 and the installed capacity of 111.6 MW provides 438 million kWh of energy annually.
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Due to water lifting of the right-bank tributary of the Rioni river by the dam, a reservoir
was formed, which, as a result of intensive supply of suspended load (Pic. 7) undergoes the
process of nourishment. However, because of mountain character of the reservoir, depth of
which exceeds 70 m, it is still being utilized.

Within the chydrotechnical development system of the immediate catchment area of the
Rioni river, another complex of barrages exists under the common name of Vartsikhe I-IV
HPP, which is sometimes considered to be composed of four dams and sometimes of only
two (Internet, 2012b). Atlas GSSR from 1964 marks 3 planned barrages. The dams, along
with their reservoirs, were built in the years between 1976-1987 and the installed capacity
is, respectively, 92 ad 184 MW. In the entire course of the Rioni river only these barrages are
located in the Kolkhida Lowland. It should be noted that the author of this paper has not been
at the place of these structures and has no knowledge of their functioning.

Photo 3. Reservoir of Gumati HPP front barrage filled with suspended material.

To sum up the problem of the influence of currently operating barrages, the ones within
the immediate catchment area of the Rioni river and the separate three dams erected on the
tributaries, on the fluvial transport, it appears that in the case of bed load it has been entirely
eliminated due to its accumulation in the backwater of the reservoirs, for example in the
Gumanti reservoir (Pic. 3). On the other hand, the problem of the dynamics of suspended
load appears to be divided into two periods. This is due to, first of all, enormous concentration
of suspension in water and, secondly, relatively small size of the reservoir. As a result the
reservoirs are filled up to 90% by loam-dust fraction already within 5—10 years of dam operation
(depending on the capacity of the reservoir). After that transit of river load takes place through
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the reservoir with simultaneous compaction of the material on the bottom of the reservoir. Due
to compaction, despite nearly constant capacity of the reservoir, transport on the river below
the dam is diminished by approximately 1 million tons a year. This means that in the first phase
of water barrage operation water is markedly “cleaned” of suspension. In the second phase the
reservoir bears no significant influence on this form of transport. This leads to an assumption
that D. Shalva’s claim (1968) concerning full restoration of accumulated suspended matter loss
on the lower reach of the Rioni river via its tributaries is not entirely grounded.

Table 2. Deposition chronology for the Gumati reservoir based on G.I. Shamov’s formula
verified during field research (Meskheli in. 2007).

Years since the According to G. I. Shamovi
Period begi‘mi‘?g of increasing sizes of the annual deposition volume

the deposition T deposition volume million m? million m?
1958-1959 1 6,77 6,717
1959-1960 2 12,38 5,61
1960-1961 3 17,02 4,64
1961-1962 4 20,85 3,83
1962-1963 5 24,02 3,17
1963-1964 6 26,63 2,61
1964-1965 7 28,81 2,18
1965-1966 8 30,60 1,79
1966-1967 9 32,05 1,45
1967-1968 10 33,31 1,26
1968-1969 11 34,32 1,01

Planed Namakhvani cascade

The middle reach of the Rioni river, i.e. from Lajanuri HPP to Gumati HPP (Pic. 1), which
has not been thus far included into the cascade system but was considered a missing link already
in the times of the Soviet Union (GSSR), is again being discussed as a possible investment that
would go under the former cascade name of Namakhvani. The cascade is to be composed of
three barrages: Tvishi, Namakhvani and Joneti HPPs (Pic. 4), in accordance with the parameters
included in table 3. This way the cascade of the Rioni river will be completed, from the tributary
with Lajanuri barrage to the lowest located dam, Vartsikhe I-IV HPP (Pic. 1), with short reaches of
free river flow (without the so called support) below the barrages of Lajanuri, Tvishi and Gumati.
The analysis of fluvial transport conducted in 2007 by the team of K. Meskheli, M. Davitai
and G. Menadbe, based on previous materials: 3aueHue u 3aHecenue..., (1983), Pyxanze H.B.
(1977) and with inclusion of time allowance and new researches, showed that bed load transport
increases down the river, from the highest investigated section of Alpana (above the backwater
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of the planned Tvishi reservoir) 0.08 million m? to 0.15 million m?, excluding the influence of
Lajanuri reservoir. Such growth of river load transport is related to the supply of material by the
tributaries and lateral river erosion.

Based on this data and taking into consideration the most optimal possible reservoir
accumulation for the construction of water barrages from the upper Tvishi, through Namakhvani
to lower Janeti, the authors of the study (Meskheli.. ., 2007) estimated the time needed for filling
up particular reservoirs, their lifespan, for respectively 15 and 83 years if the Janeti reservoir is
unobstructed, and, if the reservoirs are filled up in 90%, i.e. from the moment transit of suspension
occurs (accumulation takes place only to supplement the process of compaction), after 5 and 50
years respectively.

Photo. 4. Rioni river (on the right) below the Gumanti I barrage, along with the lateral
channel of Gumati II hydro power (on the left).

What influence may the planed Namakhvani cascade exert on fluvial transport
of the Rioni river? Undoubtedly, due to considerable capacity and thus lifespan of the
Namakhvani reservoir alone, it will operate over 10 times longer than Gumati HPP. This
means that transport of suspended matter below the Namakhvani dam, reduced by the
process of reservoir accumulation, will mark its presence as far as the river outlet to the
Black Sea. The loss in the amount of transported load will result in its renewal due to
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activation of bottom erosion. The process will cause the channel to incise into reservoir
deposits of Gumati HPPs and Vartsikhe HPPs, and thus, revitalize them partially. After
50 years suspended load transport will return to its present scale. This fact shows that the
Vistula river represents a different course of channel processes than the Rioni river, which

is influenced by the operation of water barrages.

Lengitudal profile of the Rionl river of Gumatl reservoir

e b (10

Pic. 3. Level of filling the Gumati reservoir with suspension (silt) in longitudinal profile
from 1932 (1958) to 1963.

Table 3. Parametric data of the Namakhvani HPP cascade.

Title Measuring — Stage : —| Total
unit Tvishi Namakhvani Joneti

Height of dam m 56,5 111,0 31,0
Type of dam gravity | concreate arch | Rock fill
Maximum operation level m 360 310 232
Reservoir area at max. level km? 0,97 4,95 1,25 7,17
Reservoir volume at max. level mio m? 13,1 156,0 12,5 181,6
Reservoir useful volume mio m? 1,8 52,0 6,0 59,8
Type of diversion Tunnel Tunnel Channel
Capasity of spillways m?/s 4 400 4 000 4000
Installed capacity MW 100,0 250,0 100,0 450,0
Annual average generation GWh 400,0 927,5 346,0 1673,5

After: Internet 2012b, Meskheli..., 2007.
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Differences between channel processes of the Rioni river and the Lower Vistula.
Discussion and conclusions

Taking into consideration the hydromorphological phenomena occurring on both rivers
within their lower reaches, which are similar in geological structure and climate, the catchment
area of the Rioni river constitutes in 50% an area of mountain type outlet, while the Vistula river
only in approximately 25%. Moreover, differences in geological structure of both catchment
areas cause the Rioni river to be dominated by suspended load, which constitutes up to 88.7%
of clastic load (Table 1), while the lower Vistula shows the opposite — bed load dominates,
as it constitutes nearly 73% in Torun section and 77% on higher located unregulated reach.
(Babinski, Chalov, 2005). Based on intensity of flow Q of both rivers and their outlets, the
Rioni river is 2.5 times smaller a river system than the Vistula, i.e. 400 to 1000 m’.s™. In
relation to the amount of clastic load transported, the Rioni river transports on average 7.17
million tons of suspended matter and 0.81 million tons of bed load annually — giving the
total of 8 million tons (table 1). The Vistula, on the other hand, in its regulated outlet reach,
respectively 0.93 million tons and 0.35 million tons — in total nearly 1.3 million tons annually,
whereas above the Wtoctawski Reservoir respectively 2.19 and 0.66, which gives the total of
2.85 million tons annually (Babinski, Chalov, 2005). Despite the fact that Rioni exemplifies 2.5
times lower discharge, it transports over 6 times more clastic load, while the ratio of suspended
load between the two rivers is 20:1 and the ratio of bed load is nearly equal — 1:1.1.
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NAMAKHVANI HPPs Cascade

Pic. 4. The proposed cascade of Namakhvani HPP, consisting of three barrages: Tvishi,
Namakhvani and Joneti. After: Meskheli..., 2007.

Photo 5 nad 6. Lajanuri arch barrage, lower station and next photo Lajanuri powet plant
at the outlet of the tunnel.

Photo 7. Surface of the Lajanuri reservoir in the vicinity of the front barrage. Notable
intensive turbidity due to suspended load.
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As a consequence of differences in clastic load transport on both rivers, which arise
from the amount and size of grain, if the channel is partitioned with (a) dam(s) (cascade) and
reservoir(s) is/are formed, the reservoir sedimentation process in time and space is different
and so is the lifespan of the reservoir. This leads to changes in bed erosion processes below
the dam, which are always present, and which often bear catastrophic consequences to
natural environment and human activity (Babinski, 2002). This means that in the case of
the Rioni river, within 5-10 years, the reservoir fills up with suspended load in a way that
after this period suspended matter that freely flows through the reservoir supplements it
below the dams, preventing bed erosion. However, part of suspended matter is accumulated
in the reservoir in order to supplement the loss, which results from compaction of silt-
loam sediments. For that reason, the Rioni river, overcharged with bed load, does not show
features of an erosive river (apart from the short reaches below the dam, for instance the
Rioni barrage, which is made of rock — Photo 1), channelling the suspended matter nearly
in the same amount to the sea. In this river system, bed load does not play any significant
role, apart from forming small fans in the backwaters of the reservoirs and narrow abrasive
platforms (Photo 3). Conclusion: the Rioni river, even when reservoir sedimentation occurs,
is overcharged with clastic load, which eliminates the catastrophic in the case of the Vistula
river bed erosion process. It may occur regionally, below the dams and only until the
reservoirs located higher are filled up.

Table 4. Volume of suspended and bed-load discharge in Gumati, Namakhvani and
Alpana, excluding 1.32x10% m?® discharge from Lajanuri

Mean-yearly fluvial material discharge mln. m?
Name of post
Total Suspended-load Bed-load
Gumati 8,06 7,91 0,15
Namakhvani 7,54 7,44 0,10
Alpana 6,22 6,14 0,08

After: Meskheli..., 2007

Meanwhile, in the case of the lower Vistula and the Wloctawek Reservoir, which hold
much less clastic load and, moreover, due to dredging conducted in the backwater , the time
of operation extends to over 200 years! To restore the entire accumulation of bed load in
the reservoir (2.19 million tons a year), for the transport of which the River loses enormous
amount of energy, the river must erode the channel bed and banks. The length of the channel
being eroded is changeable in time and space and depends on the point when the river
reaches equilibrium between the amount of bed load transported and its transport power,
which amounts to approximately 1 million tons a year (Babinski, 2002). Due to the fact, that
filling a 390 km long reach with bed load to the Baltic Sea is impossible (tributaries carry
minor amounts of bed load in comparison to the Vistula; there are numerous reaches with
bed composed of clay and loam resistant to the process), deepening of the bottom of the
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lower Vistula river below the Wloctawek Reservoir will last until the reservoir fills with bed
load, i.e. in approximately 200 year or even longer, should dredging continue. This is the
reason why it is impossible to relate studies concerning the influence of water barrages on
channel processes conducted on the Rioni river to the lower Vistula. These are two separate
river systems characterized by different course of clastic load transport in time and space,
which, in relation to hydrotechnical development, is referred to as reservoir sedimentation
and bed erosion below barrages.
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Abstract

The article aims to evaluate hydraulic resistances in channels and offer new methods of river
load transport modeling. The study holds great value in regard to large rivers, where performing
surveys is rendered particularly difficult. The model offered allows for obtaining highly reliable
measurements of bed load transport, which, on the other hand, facilitates indicating directions
and tendencies of changes in river channels. The article is a result of joint study conducted by
Russian and German scientists.

BBenenue

Hacrosimmas  pabora, BeimomHeHHas mpu moanepxkke Poccmiickoro ®onpma
OynnamentansHbix McenenoBanuii (mpoekt Ne 02-05-65224), nocssimeHa mpoobieme
COBEpUICHCTBOBAHUS ~ PAaCYETHOI0O  OOOCHOBAaHUS  MH)KEHEPHBIX  MEPOIpPHITHH,
MPOEKTUPYEMBIX Ha CyHOXOJHBIX pekax. Crneunduka MOAECTUPOBAHUS PYCIOBBIX
nepeopMHpPOBAaHUN B COBPEMEHHBIX YCIOBHSAX OOYCIOBIIEHA TE€M, YTO K HACTOALIEMY
BPEMEHHN MHOTHE CBOOOIHBIE PEKH 0Ka3aJIHCh I0ABEPKCHHBIMHY BIUSTHUIO aHTPOIIOTCHHBIX
(akTOpOB B pe3ynabTare NPOBEACHHS Ha HHUX HHXKEHEPHBIX BOJHOTPAHCIIOPTHBIX
MEpONPUATHH B TpexHUE rofbl. Vicronb3oBaHUE A1 TAKUX YYACTKOB PEK TPAAUIIMNOHHBIX
MIOJIX0/I0B, OCHOBaHHbBIX Ha IPUMEHEHHH reoOMOP(}OIOTHYECKUX METOI0B UCCIIEJOBAHNUS,
HE M03BOJISET NOMYyYUTh HAaIeKHBIX PE3yJIbTAaTOB PYCIOBBIX IIPOTHO30B.

Hane)xHOCTh  pYCHIOBBIX IPOTHO30B, BBIMOJHACMBIX C HCIIONB30BAaHMEM METONIOB
MAaTeMaTHIeCKOr0 MOJIETIMPOBAHMS IIPY MIPOESKTUPOBAHUH HHXKEHEPHBIX MEPOTIPHUSITHIA HA pEKaXx,
OIIpEZIENSETCS, C OHON CTOPOHBI, IIPaBUIIBHOCTBHIO OICHKH (PU3HYECKOH MPHPOIBI TPAHCIIOPTA
HAHOCOB B €CTECTBEHHBIX PYCIIOBBIX OTOKAX, C IPYrOH — KA4eCTBOM NIPHUMEHAEMbIX YUCICHHBIX
mozeneil. Hacrosiass paGora, BBINONHEHHas B paMKax COTpynHHuYecTBa Mexny CaHKT-
IletepOyprckuM rocyqapcTBEHHBIM yHUBEpCUTETOM BoaHbIX komMyHuKauumi (CIII'YBK) u
®DenepanbHBIM HHCTUTYTOM BOAHOTO crpouTenberBa [epmannu (BAB) mocesmena npobineme
COBEPIICHCTBOBAHMS MaTEMAaTHYECKOIO MOZICIMPOBAHNS TPAHCIIOPTA HAHOCOB B PEKax.

Ha mnpaktuke 3amgaua 3akiodaeTcss B BBIIOJHEHWH THAPABIMYECKUX —pPacdyeToB
XapaKTEPUCTUK TEUECHHsS BOJBI U MapaMeTpOB TPAHCHOPTa HAHOCOB (AedopMariii THa) IS
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IIPOTSKCHHBIX YYacCTKOB PEK. B pacueTHOM cMbICiIe OHa CBOAUTCS K PELICHUIO0 M3BECTHOU
CHCTeMbl ypaBHEHMH NBIDKCHUS BOJBI, HEpa3phIBHOCTH U Aedopmarmii. [lo Hacrosiero
BPEMEHH 3Ta CHCTEMa ypaBHEHHH B OOIIEM ClIyyae HE MMEET aHAIUTUYECKOTO PEIICHUS, U
JUISL TTOJTy4€HHs] PACCUMTHIBAEMBIX [TApaMETPOB MIPUMEHSIOTCS YUCIIEHHBIE MeTobl. KauecTBo
BBIIOJIHAEMBIX [P 3TOM PYCIOBBIX IIPOTHO30B B IIEPBYIO OYEPEAb 3aBUCUT OT TOYHOCTH
OLIEHKM XapaKTEePUCTUK THIPABINYECKUX CONpPOTUBICHUH U IapaMeTpoB TPAHCIOPTa
HaHOCOB. Cle/lyeT 3aMeTUTh, 4TO 00a ITUX BOIPOCA B3aHMOCBA3aHbI MEXKILY COOOH.

FnupaBﬂnquKoe CONMPOTHBJICHHE B PpeKaxX ¢ MEJIKO3epHUCTHIMU [JOHHBIMH
OTVIOKCHUAMHU

I'mppaBnuyeckoe CONPOTUBICHHME ABHXKEHUIO BOABI B E€CTECTBEHHBIX pYyCllaX peK,
CJIOKEHHBIX ITOJIBHYKHBIMU TPYHTAMH, COCTABIISIET OJJHY U3 KPYITHEHIIHUX ITPpo0JIeM TMHAMUKN
pycnoBeIX TOTOKOB. COBpEeMEHHBIH ypOBEHb pa3BUTHA 3TOH MUCHMIUIMHBI TpebyeT
paccMmarpuBaTh PEYHOM MOTOK M MOABMKHOE PYCII0 KaK EANHYIO CHCTEMY, B3aHMOAEHCTBUE
B KOTOPOH OCYIIECTBISETCS 1O NMPUHIOUIY 00paTHO# cBsi3u (IOTOK<«>pycino). Ilpu stom
MIOTOK CaM CO37a€T U PETYINPYET MIEPOXOBATOCTh CBOETO AHA. CIIOAKHOCTh U HEJOCTATOUHAS
H3Yy4YEHHOCTh 3TOI'O BOIPOCA CYIIECTBEHHBIM 00pa3oM OIpaHWYMBAIOT BO3MOXKHOCTH
TEOPETUYECKOro MOAXOoMa K ero peuieHuio. 1103ToMy MoiTyuyeHHbIE B ITOCIIEAHUE TOABI
Pe3yJIbTaThl HOCAT, B OCHOBHOM, SMITUPUYECKUH MM TOTY3MITUPUICCKUH XapaKkTep.

B ecTecTBeHHBIX pycliax CONPOTUBIICHHUE ABMKEHHUIO BOABI CO3AACTCS TPYIITON (haKTOpPOB:
3€PHHCTON IIEPOXOBATOCTHIO JIHA, JOHHBIMU BOJHAMHU — IPAAAMH U pHDESIMHU, PYCIOBBIMH
¢dopmamMu — TOOOYHAMH, OCEpeKaMH W M3rnbamMM pyciia, BOJHOW pacTHTEIBHOCTHIO, a
B 3UMHEE BpeMs — HIDKHEH MOBEpXHOCTHIO JibJa U 1ryroid. MHoroobpasue 3Tux (hakropos
U MX U3MEHYMBOCTh IO JJMHE IMOTOKAa M BO BPEMEHM JENaeT pacyeT TUAPABINYECKOTO
CONPOTHUBIICHUSI ECTECTBEHHBIX pycesl CIOKHOM 3amaueil. HecmoTpss Ha omnperneneHHBbIN
IIPOrpece, JOCTUTHYTHIN B ITOCIIEIHNE TOJIBI B XOAE UCCIIEI0BAHIN JaHHOI IIPOOIEMBI, OCTaJICS
ele IENbId psii HepeHIEHHBIX BOIPOCcOB. OCHOBHASI CIIOXHOCTH 3aKJIIOYAETCS B TOM, YTO
PYCIJIOBOH MOTOK, B3aMMOAEUCTBYIOIIMI C MOABHKHBIM JHOM, CAMOCTOSITENBHO PEryIHpyeT
TpaHUYHBIE YCIIOBUS CBOErO JBIDKEHUS, HCIOJb3ysd HMEIOIIMECS B €r0 paclopsDKEeHUHU
creneHu cBoOObl. IIpu 3TOM XapakTep M HalpaBiIeHHOCTh U3MEHEHMH, IPOMCXOISIIUX B
CHCTEME ITOTOK<«>PYCIIO, 10 HACTOSIIIETO BPEMEHH U3Yy4EHBI €Ille HEAO0CTaTOuHO.

B morokax ¢ medopmMupyeMbIM pyCIOM pasieieHHE THIPABIMYECKUX COHNPOTHBICHUH
10 UIMHE, B 3aBUCHMOCTH OT JICHCTBYIOIMX (DAaKTOpOB, 3aTPyIHEHO, T.K. BKJIAA KaKIOH
W3 COCTaBIIIOIIMX HM3MEHAETCsl Kak IO JUIMHE PEeKH, TaK M 3aBHCHT OT BpeMeHH. [lostomy
podriemMa BbIJIEICHUsI OTHOCHTEIIBHOM JIOJIM JIF000TO U3 BUIIOB COIPOTHBIICHNH IBUYKEHUEO BOZIBI
BCEIZa MPEACTABISIeT OMNPEACTCHHYI0 YCIOBHOCTh. CoXpaHSIomasics Ha CETOAHSUIHUN JIeHb
HEOTIPEeICTICHHOCTh Pa3/IeNIeHHsI TIOITHOTO COIPOTUBIICHHS pycia Ha COCTABILIONINE, 3aCTaBMIa
HCKaTh JPyTHE TIOAXOIbI K COCTABIICHHIO (POPMYIIbI THIPABIIITIECKOTO COMPOTUBICHHS PyCEN PeK
C MEJIKO3ePHUCTHIMH IpyHTaMu AHA. OIIMH U3 BO3MOXKHBIX ITyTEH PeIeHNs 33/1a4H COCTOUT B TOM,
YTO MCKOMOW BEJIMYMHOM siBisieTcsl noiHbId kodgdumment 1llesn, a 3a ero maBHbIH apryMeHT
TIPHHAMAETCS CKOPOCTh TedeHust. [Ipu 3ToM auamerp JOHHBIX YacTHIl B pacueTHYIO (hopMyity He
BBOJIUTCS, T.K. HESIBHO OH IIPUCYTCTBYET, OIPE/IENsisi BO3MO)KHBIE TPAHUIIBI €€ IPUMEHUMOCTH.
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B Poccun naHHBIM NOAXON K HCCIENOBAHUIO THUIPABIMYECKOIO COINPOTUBICHUS
MOJBIDKHOTO pycjia BIIEPBBIC IIONYYMNI CBoe pas3BuTHe B paborax K.B. I'pumanuna.
Hccnenys ruapaBimdeckoe CONPOTUBIEHUE KBA3UPABHOMEPHBIX TOTOKOB C ITECYaHBIM JTHOM
W Pa3BUTOM TpSAAOBOI INEPOXOBATOCTHIO (YYAaCTKH pycel B NPSIMOJIMHEHHBIX IIECOBBIX
JomuHax), ['pumanuH mnpumen K (QyHKIMOHAIBHOW 3aBHCHUMOCTH BHIA c~u”
3HadeHue Mokas3arens CTeNEeHHU NPU CKOPOCTH TEUEHHs y HETO MOTy4YmIoch paBHbIM 0.5.

ABTOp HacTosIIeH CTaThW, MNPHIEPKUBAsCh TAHHOTO HAIPABIEHUS, HCCIEIOBa
THIPABINYECKOE COMPOTUBIICHNE B YCIOBUAX HEIUIABHO M3MEHSIOMIETOCS IBHKCHHUS BOBI.
W3yuast conpoTuBieHue pycia Ha nepekarax, I.JI. [magkoB ycraHoBuUIL, YTO ONIPENEISIFOIINM
taxropom s orieHkH Koaddurmenta [lle3n Ha nepekarax sBisercs unucio Opyna, mpuiaemMm
koapdurment Illesnm B 3ToM ciywae mpormopunoHaneH ckopoctu B crenenu 0.75. Kak
nokasanu uccienoBanus M.B. XKypapineBa, aHaJoruyHele pacyeTHblE 3aBUCUMOCTH MOTYT
OBITH MOCTPOEHBI U JUIS IPYTUX YYACTKOB C HEIUIABHO M3MEHSFOUIMMCS JIBHIKEHUEM BOJIBI
B peKax, B YaCTHOCTH, JUI1 MeaHApupyromux pycei. ITo3mHee Takoro pona cBs3u ObLTH
YCTaHOBJICHBI TAKXKE IS CITyJaeB IBM)KCHNS BOJBI C OONBIINMY CHIIAMU HHEPLIUH, KOTOPBIE
MMEIOT MECTO B HIDKHHX Obedax I'DC, BKITIoUast ABMKEHHE BOABI MO0 JHIOM.

[TomyueHHBIE pe3yNbTaThl MPEACTABISIOT CO00I cucTeMy 3aBHcUMOcTel Koadduimenra
le3an B (yHKOMM CKOPOCTH TEYEHUS M CpelHeld NIIyOMHBI TOTOKA IS passInuHbIX
MOP(]OIOrHYECKHUX DJIEMEHTOB pycell. B MIyOOKHX IUIECOBBIX JIOIMHAX PEK C MeCUYaHbIMU
JIOHHBIMU OTJIOKEHHUSIMM, Tl IBIDKEHHE SBIAETCS PaBHOMEPHBIM, JyHIIHE PE3YJIbTaThI
nony4arores o ¢opmyne K.B. I'pumannna. Ha nepexarax npu HU3KHX YPOBHSIX BOIABI U
B MEJIKMX IJIECOBBIX JIOIIMHAX B MEXEHb BIHMSHUE TIIyOMHBI ITOTOKA yCHIIMBAETCS M Ooree
TECHYIO CBSI3b JaeT 3aBUCUMOCTH [ankosa [.JI. Peunble U3IydnHEl, BKIIOYAIONIUE B CEOs
HepeKaThl U IJIECOBBIE JIOUIMHBI, 3aHUMAIOT B 3TOM CIy4ae NMPOMEXYTOUHOE INOJIOKEHUE
W sl HEX peanu3ylorcs oba BuJa 3aBUCUMOCTEH. Mcnonb3oBaHWE B THIPaBINYECKUX
pacyeTax TOJNyYEHHBIX 3aBHCHMOCTEH  IIO3BONISICT  TNPOTHO3HMPOBATh  M3MECHEHHE
XapaKTEPUCTUK THAPABINYECKOTO CONPOTHBIEHHS C U3MEHEHHEM YPOBHS BOABI, a TAKKE
OLICHUTb PEAKIHIO MMOTOKA HAa UCKYCCTBEHHOE M3MEHEHHE T€OMETPUU pycia B PE3YNbTaTe
peann3anuy IpOeKTHBIX PEKOMEHAALUI Ha y4acTKe PEKU.

Ouemca BCJIMYIHMHBI KPUTHYCCKUX KAaCATEC/IbHbIX Har[psmceﬂuﬁ AJIS1 OTHOPOHOI0 I'PYHTA

B npakTuke HMH)KEHEPHBIX PAcyeTOB YK€ B TEUCHHME AIMTEIBHOTO BPEMEHHU B
KaueCTBE KPUTEPUANIBHOIO yCIOBUS Hadalla IBHKECHUS OJHOPOIHBIX IO KPYITHOCTH YaCTHIL
SBISACTCS OOLICHPHHATHIM HCIIONB30BaTh TPadUUYSCKyl0 3aBHCUMOCTH s :f (Re*c ),
noiyuennyo s acom (1936). Benuuunbl kpuTH4eckux 3Ha4eHui napamerpos [lnnbaca
n uyucna PeliHonmbaca sBISIOTCS (YHKIMSIMH KPUTHUYECKOTO 3HAUCHHS JTUHAMHYECKOW
cxopocti Vse 1 ONpenensiores BrpaKeHUAMH
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B kadyecTBe Ipyroro apryMeHTa, XapakTepU3yHOILEro IMOABMKHOCTh YacTULl HA JHE, B
JIUTEPaType 4acTo UCTIONMB3yeTcs Oe3pasMepHbli nuameTp vactun D, =(p'g/ V2 )Ad
B pabore JI. Ban Peiina (1984) rpaduxk Llnnsaca B mepeMeHHBIX @C = f ( D, ) OIHCBIBAETCS
HaOOpOM W3 TATH PACUETHBIX 3aBUCHMOCTEH. JlaHHBIC KpHTEpHAlbHBIC 3aBHCHMOCTH
TIPOIILTH ITUPOKYTO MMPOBEPKY MPH PEIICHUN IPaKTHYECKUX 3a1ad. [Ipencrassercs, oxHaKo,
3aBbINICHHBIM npuHsiToe [llnnbacom 3HaueHue @c =(.055 B obnactu KBajparuyHOIO
conpoTuBieHusi. Ha 3To0 HEOMHOKpaTHO BIOCIEACTBMU OOpalianyd BHUMAaHHE LENbIA psi
HccienoBaresiei.

B Poccun Hanbonee kpymmHOE SKCIEpUMEHTaIbHOE UCCIIEIOBAHUE B 3TOM 001acTH OBLIO
mposeneHo B.C. Kuopozom (1958). B xoxe skcniepumenToB B.C. KHOpo3 momywmin 3akoH
MOHOTOHHOTO YObIBaHHS KO3(p(hUIIMEeHTa ITOABIKHOCTH C POCTOM JTHaMeTpa YaCTHII M OIIHCAIT
€ro TpeMs JIMHEHHBIMU 3aBUCHMOCTSIMH, COOTBETCTBEHHO JJIsl 00JlacTei THAPaBINYECKU
[JIJIKOTO, TEPEXOJHOTO0 M KBAaJIPAaTUYHOTO 3aKOHOB CONPOTHBIEHHA. B KBajpaTH4YHOM
obmactu ipu D, >25 3HaucHHe KO3(DPHUIIMEHTA MOABUKHOCTH MONTYYHUIOCH PABHBIM @C
= 0.0262. Anamm3 >xcriepuMeHTansHBIX qaHHBIX B.C. Kunoposa (I'magkos, 1996) moxkasair,
YTO YyCTaHOBJICHHAsI UM CBsI3b KOA((UIMEHTa OIBIKHOCTH OT O€3pasMEpHOTO JraMeTpa
yactul D, (aBTOp UCMOIB30BaN apIryMEHT Re*c) MOKET OBITh BIIOJIHE YIOBJIETBOPUTEIEHO
OITMCaHa PacueTHOM 3aBUCHMOCTBIO CIIEAYIOIIETO BUIa
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IonBHKHOCTHL PA3HO3EPHHUCTHIX 10 KPYIMHOCTH YaCTHIL

B ecrecTBeHHBIX YCIOBHAX OOBIYHO MPUXOAUTCS MMETH JEJ0 C HEOIHOPOJHBIMHU IO
KPYHHOCTH 4acTUIaMu. [l03TOMY TpH pElIeHWH TNPaKTHYSCKHX 3a/1ad IMPHBEICHHbIC
BBIIIE KPHUTEPHAIBHBIE 3aBUCHMOCTH, XapaKTepH3YIOLIME YCIOBUS Hayana TPOTaHUs
YaCTHI] HECBA3HOTO MaTepuala, IPUXOAUTCS KOPPEKTHPOBaTh. [IpH 3TOM pa3HbIe aBTOPEI
MIpUOETaloT K Pa3IMYHBIM IIPHEMaM.

W.B. Ermazapo (1965), ucnonbs3ys JorapupMUYECKUil 3aKOH pacIpeieseHus
CKOPOCTEH TEYEeHUs] B NPUAOHHOM CIJIO€, YCTAaHOBWJI 3aBUCHMOCTH OTHOCHUTEJIHLHON
BEJIMYMHBI KOA((UIMEHTA MOJBIKHOCTH JUIs i-0H (pakiuu rpyHTa, HOPMHUPOBAHHOTO
€ro CpeIHHM 3HAYCHHEM, OT COOTBETCTBYIOLIEH OTHOCHTEJFHON BEIMYMHBI AHAMETpa
yacTull. /laHHas 3aBUCHMOCTb MOTYyYHIIa SKCIIEPUMEHTAIBHYIO TPOBEPKY 110 MaTepuaiam
nccienoBannii. OHa MOATBEPKAAET U3BECTHHIE TIPENICTABICHHS O TOM, YTO ITOJIBUKHOCTD
0oJiee MEJIKMX YacTHUI] B CMECH YMEHBIIIAETCSI B CBS3HU C HX «3aTEHEHUEM» Ooliee KpyITHBIMU
YacTUI[AMUA M Ha00OpOT, BEPOSTHOCTh CIABHra KPYIHBIX YaCTHIl B CMECH BBILIE, Ye€M B
cilydae OJHOPOIHBIX YACTHI[ TOTO K€ JuaMeTrpa. BrociieicTBUM 3Ta CBS3b YTOYHSIIACH
psoom aBTopoB. CiencTBueM mposiBIeHHS 3Toro 3d¢dexra B pekax (B JUTepaType OH
NIOJTYYWI1 Ha3BaHue hiding/exposure-factor) sBISETCS COPTUPOBKA YACTHIL 110 KPYIHOCTH
Ha JIHE.
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MopeanpoBaHus TPAHCIIOPTA HAHOCOB B peKax

OcHoBHas 3ajiada, paccMarpuBacMasi B HAacTosmIel paboTe, CBsA3aHa ¢ TpoOiieMoin
MOJIEIMPOBAHUs TPAHCIIOPTa HAHOCOB B €CTECTBEHHBIX PYCIOBBIX MOTOKAX C MOJBHXKHBIM
JTHOM. Pe3ynbTarhl, MOAYYCHHBIC B XOAC BEPHU(PHUKANUN PA3TUUHBIX MOJCICH TpaHCIopTa
HaHOCOB TI0 HATYpPHBIM JAaHHBIM, IO3BOJWJIA HaMETUTh JalbHEHIIME Iaru Mo UX
COBEPILICHCTBOBAHMIO ISl IPUMEHEHUS B PaCUETHOU MPAKTHKE.

Jis BBITOMHEHHST TECTOBBIX PACYETOB OBUIA TIOATOTOBIICHA BBIOOPKA HMCXOTHBIX
JTAHHBIX M3MEPCHUH pacxoja HAHOCOB Ha Pa3UYHBIX pekax. OCHOBY BEIOOPKH COCTABIITH
Marepuanbl [0CyIapCTBEHHOTO BOJHOTO KagacTpa, B KOTOPBIX HUMEIOTCS HEOOXOIUMBIC
CBC/ICHUS O THUAPABINYCCKHX M MOP(HOMETPUYCCKUX XapaKTEPUCTHKAX IMOTOKA M PyCIa,
MOJTy4YEeHHBIE B PE3YJIbTare HEMOCPEACTBEHHBIX U3MEPEHUH Ha THAPOJOTHYECKUX TOCTaX.
[Ipu coctapneHnN BEIOOPKH OBIITO YCTAHOBIEHO OHO OTPaHIYEHIE — B K&¥KIOM KOHKPETHOM
ciIydae Bce HEOOXOMUMBIE TTapaMeTpPhl JOIDKHBI OBITh TIOTYYEHBI ITyTeM HETOCPEICTBEHHBIX
OITHOBPEMEHHBIX M3MepeHuil. Kpome NaHHBIX T'MIPOJIOTHYECKUX €KETOJHUKOB B COCTaB
BBIOOpKM OBUIM BKJIFOYEHBI MaTepHAllbl HATYPHBIX HCCICIOBAHUH, BBINOJIHEHHBIX B
CIII'YBKe u psin npyrux OnyONMKOBaHHBIX JaHHBIX. Bcero Ha 3ToM 3Tame BhIOOpKa
WCXOMHBIX JTaHHBIX BKIIOYAET B ceOs pe3ysbTarbl m3MepeHud Ha 41 THIApOMETpHYECKOM
cTBOpe 10 29 pasznmaHbIM pekaM psfa OpBmux pecnyomuk CCCP, Poccun u ['epmanum, a
Tak)Ke JaHHBIE IBYX IIUKIIOB SKCIIEPIMEHTAIBHBIX UCCICAOBAHUN B THAPABINIECKOM JIOTKE
C TIONBIXXHEBIM THOM. OO0t 00beM BEIOOPKH COCTaBIII 296 M3MEpPCHHI.

AHaH3 NOTyYECHHBIX TAHHBIX MTOKA3bIBACT, YTO TUAPABIUICCKHIE U MOPHOMETPUICCKHUE
XapaKTEepPUCTUKHU B MpejesiaX BHIOOPKH U3MEHSIOTCS JTOCTAaTOYHO B IIMPOKOM JHMAara3oHe.
Tak, cpeaHre CKOPOCTH TEUCHHs U3MEHSIOTCS B mpenenax ot 0.09 m/c mo 2.77 m/c (B 30
pa3); cpenaue TryonHs! ToToka oT 0.06 M 1o 7.3 M (B 121 pa3); cpenHue (reomeTpudecKue)
JTUAMETPBI JOHHBIX omiokeHnd oT 0.25 MM mo 93.2 mm (B 370 pa3); ykIOHBI cBOOOIHOI
moepxHoCcTH OT 0.003%0 1m0 11.0%0 (B 3660 pa3). Ha ocHOBe yka3aHHBIX JaHHBIX OBLTH
BBITIOJTHEHBI TECTOBBIE PACUeThl PACXOAOB PYCJIOBBIX HAHOCOB, KaK HA OCHOBE CPEIHETrO
JUaMeTpa YacTHUI] TOHHBIX MaTePHAJIOB, TaK U MO(PAKIHOHHO.

HanexHocTh TPOTHO30B PYCIOBBIX TMepedOPMHUPOBAHUIA OMPENENIeTC HE TOJNBKO
TOYHOCTBIO OIIGHKH IapaMETPOB TPAHCIIOPTa HAHOCOB, HO 3aBHCHT TAaKXKE OT OIICHKH
BEJIMYMHBI THIPABINIECKOTO COMPOTHBICHUS pycia. O0a 3Tux (pakTopa B3aWMOCBS3aHEBI
MEXIy co0ol. B pacueTHOM pakTHKe, T.€. TP MOACTHPOBAHNH TIepeOpMHUPOBaHHUI B pyCIie
PEKH, BEJIMYMHA YKIIOHA CBOOOTHOM TOBEPXHOCTH OTPEIEIISICTCS PACUCTHBIM ITyTEM Ha KaXKIOM
II1are BHIYUCIICHUH B 3aBUCMOCTH OT BBIUUCIISICMOM (3a/1aBacMOii) BETUUMHBI KOPQHUITHCHTA
[Te3n. TToaTOMY TOBOPHTH O KadeCTBE MOJAEIH TPAHCIOPTa HAHOCOB O€3 PEUIeHUs ITOTO
BOIIPOCa He BIIOJHE KOppekTHO. O0e 3TH 3a/1a4u JOJDKHBI PEIIaThCsl COBMECTHO.

Ha ocHoBe wmMmeromieiicss BRIOOPKH HATypHBIX MaHHBIX H3MEpPEHHNA Ha pekax ObLIo
MIPOU3BEICHO TECCTHPOBAHUC PA3TMYHBIX (HOPMYI IS OLCHKH 3CPHUCTON IICPOXOBATOCTH
qMHAa. B BBIUMCIIEHUSX HWCIOJIB30BAIKMCH pacueTHhie (Gopmyiasl Manaunra-lITpukiepa
(1923), 3erxast (1957), Slnuna (1964) u I'pudpurca (1989). Kpome ykazaHHBIX pacyeTHBIX
3aBHCUMOCTEH B BEIYHUCIICHHSIX HCIIOIh30BATHCh TAKKE (POPMYITBI, HONYyUYECHHBIC DHICITYHIOM

(1967) u Kapumowm (1995).
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Pe3ynbTaTbl BBIYMCICHUI BEMYMHBI Pacxofia BIEKOMBIX HAHOCOB, BBIMOJHEHHBIX
C WCIIONIb30BaHUEM pacCueTHBIX (OPMYJ Ul OLEHKH 3EPHHCTOH IIEPOXOBATOCTH JHA C
momotipio popmynn Marrurara-UITpukirepa n A.I1. 3erkapI MOKA3BIBAIOT, YTO UCIIOIH30BAHNE
9THX (HOPMYJ B BBIYMCIICHHUAX BEIUYUHBI KO3 (UINEHTa MOABMKHOCTH Q¢ IOITyCTUMO TpH
OTCYTCTBUH M3MEPEHUI YKIIOHAa CBOOOIHOM MoBepXHOCTH. OIHAKO TaKoH IOAXO/ OCTaeTcs
HEJJOCTaTOYHO TOUYHBIM.

I'pymnma pacyeTHbIX 3aBUCMMOCTEH, OCHOBaHHAsi Ha MCIOJIb30BaHUU (DYHKIIMOHAIBHOM
ces3u @' = f(O), ycranomnenHoit I'puddurcom, Durenynaom u Kapumom, M03BOIAET
MIOBBICUTH Ka4€CTBO MOZICIMPOBAHMSI TPAHCIIOPTa HAHOCOB. TOYHOCTH BBIYMCIEHUH 110 3TUM
(hopMymam NpUMEpHO OANHAKOBA, OMHAKO OCTAETCS HIXKE, YeM o dopmynam DHHIITEHHa-
SAmuaa. C ydyeroM pe3ylbTaToB TECTHPOBAHMWS, BBINOIHEHHOTO paHee IPH OICHKE
OTHOCHTEJIFHOM JIOJIM 3€PHUCTON IIEpOXOBaTOCTH MO 3THM (opMmynaM, B JaibHeHIIeM
HEOoOXOIMMO HCCIIeIOBaTh BOBMOXKHOCTh UX UCIIOJb30BAHMUS B PACUETHOW MPAKTHKE.

B xauecTBe OCHOBHBIX 3aBUCHMOCTEH JUIS BBIYMCIICHHUS PacxXo/ia HAHOCOB C LIEIBI0 UX
BepuduKauy B paboTe HCIIOIB30BAIICE pacueTHBIE popmyisl Meiiep-Ilerepa m Miomiepa
(1948), JI. Ban Peitra (1984), Xynmukepa (1996), ITapkepa (1982,1990) u DiiHmreitHa
(1950) n ux paznnunasie Moxudukayn (Bcero 30 Mozpeneit pacyera). M3 uncna u3BecTHBIX
Moaudukanuit popmynsl Meiiep-Ilerepa n Mrosiepa ucnonb3oBanuck Mozenu Puooeprunka
(1987) u BAB (1992,1996). Pacuersl BHIMOMHSUIUCH Takke 1mo ¢opmyie JI. Ban Peiina,
monudunuposannoit Jlaryim (1994).

Ha ocHOBe 3kcrieprMEHTaNIbHBIX 1 HATYPHBIX JaHHBIX B pa0OTE OBLIN HOIyYEeHB! HECKOJIBKO
HOBBIX MOtMprKaIii hOpMyITbI pacXo/ia BIEKOMBIX HAHOCOB, IPHMEHHMBIX KaK JUTS1 OTHOPOAHBIX,
TaK M JUIsl pa3HO3EPHHUCTHIX TPYHTOB JIOHHBIX OTIIOXKEHHH. TecToBble pacyeTsl XapaKTepHUCTHK
TPaHCIIOPTa HAHOCOB BBIIIOJIHSIMCH B COIIOCTABICHHH C MaTepraiaMy HaTypHBIX M3MEPEHU Ha
pekax Poccun u l'epmanuu. [1py 3ToM Harydiye pe3ysbTarhl OTYYaroTCs IIPY HCTIONB30BaHUH
pacuetHoi Gopmyibl JI. BaH Peiina B Groke ¢ pa3paboTaHHBIMUA PEKOMEHIAIMSAMHE TIO OIICHKE
BEITMYIMHBI KPUTUYECKOTO KacarenbHoro HanpspkeHus no B.C. Kaoposy, ripple — ¢haxmopa 1o
Onmreitny — Amuny u hiding — a¢pgpexma o Ammna-ErnazapoBy-3eHreHy.

3akiaouenne

[Ipobnema, koTOpasi HCClIeAOBANIACh HAa TaHHOM 3Tare paboTHl, MOCBSIIEHa BOIIPOCAM
OLCHKH THAPABIMYECKOTO COMPOTUBICHMSA pyclla W COBEPIICHCTBOBAHUIO MOJAEIH
TPaHCIIOpTa HAHOCOB B pekax. IlorydeHHbIe B X0/1€ MPOBEACHHS HCCIEAOBAHUM PE3yIIbTaThI
MTO3BOJIMITM TIOJTyYUTh HOBBIE JIaHHBIE, C IOMOIIBIO KOTOPBIX MPEACTABISAETCS BO3MOXKHBIM
MOBBICUTH KaueCTBO U HaJIe)KHOCTh MOJIEIIMPOBAHUS TPAHCIIOPTa HAHOCOB B €CTECTBEHHBIX
PYCJIOBBIX ITOTOKAX.

B Tom ciyuae, eciy IeTbI0 THAPABINYECKUX PACUCTOB SIBISETCS BEIUHUCIEHHE OTMETOK
CBOOOIHOHM MOBEPXHOCTH MO JUIMHE, TO Ha y4JacTKaxX peK, IJe NpeoOnamaroT KpyIHbIE
JOHHBIE OTJIOKEHUSI M TPAHCIIOPT HAHOCOB OTPAHUYCH, NMPEANOYTEHHE CIEAYET OTAATh
pacyeTHBIM 3aBUCHMOCTSIM, MMeEIOMmUM cTpykTypy ¢opmynsl A.Il. 3emknsl. Ha pexax
C MEJIKO3EpHHUCTHIMH TPYHTaMH{ IPEAJIaraercsi MCIONb30BaTh B PacueTax 3aBHCUMOCTH,
HOCTPOCHHBIE HA OCHOBE YCTaHOBJICHHOM CBs13U Kod(dduumenta [1le3n ot ckopocTH TeUEeHUs.
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B ToMm cnydae, ecnu nenb0 THAPABIMYECKUX PACUETOB ABISETCA MPOTHO3 PYCIOBBIX
nepeopMUpPOBaHNIT Ha y4acTKe PEKH, U1 BBIYMCICHHS pacxoja pPyCIOBBIX HAHOCOB
HEOOXOIMMO BBIACIHUTH M3 MOTEPb SHEPTHH IO JUIMHE OTHOCHTEIBHYIO JONI0 3€PHUCTON
IIEPOXOBATOCTH C HCIOJB30BAHMEM YCTAaHOBICHHOW II0 JaHHBIM JKCIICPHUMEHTAITBHBIX
ncciuen0Bannii GyHKIMOHANBEHOH CBsi3u @' =f{0)), a pacxo/] BIEKOMBIX HAHOCOB OIPEEISATh
1o MoxuduuupoBaHHoii popmyre JI. Ban Peiina.

Ha ocHOBe mpoBeZEHHOIrO aHaiu3a B JAJIbHEWIIEM Ielecoo0pa3Ho pa3BHBaTh TPU
OCHOBHBIE MOJIEJIH, OTHpAloNIecs Ha ucxomHble dopmynasl Meitep-Iletepa n Mriomiepa
(1948), Ditamreiina (1950) u JI. Ban Peitna (1984) ¢ yaeTom nx BO3MOXHOH MOIAM(PHUKALINN
Ha OCHOBE Pe3yNIbTaToB HccienoBanmii Prnboepunka (1987), b. 3enrena (1991,1996), B.C.
Kuopo3za (1958) u IJI. TmagkoBa (1996). B TakoM coueTaHWM yKa3aHHBIC MOICIH JAIOT
JIy4IlIHe pe3yJIbTaThl IPU X TECTUPOBAHHH 110 JAHHBIM HATYypPHBIX HAONIOfEHUH Ha peKax B
HIMPOKOM JIHaIia30He N3MEHEHHs THIPABIMYECKUX 1 MOP(HOMETPUIECKUX apameTpoB. [Ipu
3TOM cJIelyeT UMETh B BU/Y, YTO MPH MCIIOIB30BAHUH PACUCTHOIN 3aBUCHMOCTH, UMEIOIIEH
cTpyKTypy dopmynsr Metiep-Ilerepa m Miomepa, mokas3arellb CTEICHH B HEH COCTABISET
okomno 1.15, a me 1.5, xak B mcxomHON Momend. ITOT (akT B JajbHEHIIEM TpeOyeT CBOETO
o0ocHOBaHMs. B nByX Ipyrux Mojensx Iokasareld CTeNeHH (yrIoBble Kod(hUIMEeHTH B
YPaBHEHUSIX PETPECCHN) OKa3aJIUCh OIM3KUMH UCXOAHBIM aBTOPCKUM JJAHHBIM.

BrimonHeHHbIe pacyeTsl IMOKa3zajiH, YTO TPH Iepexoje OT pacueTa IO CpelHeMYy
IUaMeTpy K TO(PaKIMOHHOMY pacdeTy, KadeCTBO MOJAEIMPOBAHUS MOBBIMACTCS. OTO
CBUETENBCTBYET O TOM, YTO HCIIONB3yeMbIe PEKOMEHIAINH IS yueTa ripple — pakmopa n
hiding — s3¢pghexma IBIAIOTCS KOPPEKTHBIMI; MOJIEIH TSI X YIeTa He MTPOTHBOpEYaT O0IIei
METOJIMKE BBIYUCICHUS W (U3MYECKH 00OCHOBaHBL [Ipw 3TOM pe3ynbTaTbl BBIYMCICHHUN
NPAaKTHYECKH HE 3aBUCAT OT METOJUKH OOpaOOTKH MCXOIHBIX JIAaHHBIX — B PaBHOH Mepe
MOTYT OBITh UCTIOJIb30BaHbI KaK apru(MeTHIeCcKre CpeiHIe, TaK ¥ TEOMETPUIECKUE CPETHIE
OLICHKH (PPaKIIMOHHOTO cocTaBa. TakuM 00pa3oM, MPENCTaBISETCS BO3MOKHBIM IPOBECTH
JaNbHEHIee yCOBEPIIEHCTBOBAHUE MOZIETH TPAHCIIOPTa HAHOCOB C IENBIO IMTOBBIIICHUS
KadecTBa W HaJIC)KHOCTH PYCIIOBBIX MTPOTHO30B.
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INFLUENCE OF KORONOWSKI RESERVOIR ON TOTAL SUSPENSION
IN THE WATERS OF THE BRDA RIVER (POLAND)

BJIIMAHUE KOPOHOBCKOI'O BOJJOXPAHWJIMIIA HA ITEPEABVKEHUE
B3BEIIEHHBIX PEYHBIX HAHOCOB B PEKE BPIIA

Dawid Szatten

Kazimierz Wielki University, Poland

PE3IOME

Co3znanne KopoHoBckoro Bogoxpanmimia Ha pexe bBpaa B xonue 60-bix ronos XX Beka
BBI3BAJI0 H3MEHEHHsI B KPYro0palieHUH BellecTB B PeYHON 3KOCHCTeMe. AHAJIN3 KOJIHYeCTBa
o0mieii B3BeCH yKa3blBeT HA 3HAYHTeJbHOEe €ro majeHHe B pe3yJbTaTe Peryisiud OYHCTKH
CTOYHBIX BOJ B Oacceiine pexu bpaa. Uccnenopanus nokasanu rakaxe siausinue Koponosckoro

BOAOXPAaHUJIMIIIA HA CHUKEHUE KOH[[EHTpaIIl/lﬁ 06u1ei/i B3BE€CH B BOoJax Bpﬂbl.
Introduction

Artificial water reservoirs fulfil many functions. The most important of them are: flood
control, navigation, retency, energetics, recreation, etc. All of them play a significant role
in water management. Division of the Brda river in the 60’s of the twentieth century and
costruction of dam had influence on the circulation of matter in the whole water ecosystem.
This resulted in compensation of flows on the Brda river (Jutrowska, 2007).

Study area and methods

The basin area of the Brda river as a subject of analysis may be considered in two aspects:
spatial and temporal. The spatial aspect is the total basin of the Brda river from the source (outflow
from Smotowe Lake — 238.0 km) to Samociazek village (39.5 miles) located below Koronowski
Reservoir. In terms of time, general load of total suspension in waterwas investigated in the
years 1969—2009 with respect to of the environment monitoring results available at the time. The
aim of the analysis was to show the impact of Koronowski Reservoir on the substance content
transported in the course of the Brda river. Research methods involved the analysis of monitoring
data of the Regional Inspectorate of Environment Protection in Bydgoszcz concerning the
concentration of total suspended solids. Samples for laboratory analysis were taken at monthly
intervals at two test and control stations.: Brda — Pita Mtyn (75.1 km of the river course) and Brda
— Samociazek (39.0 km of the river course) (pic. 1.). The analysis also covered total suspension
from the main inflows to Koronowski Reservoir. Moreover, the data obtained from monitoring
were then related to the scientific materials discussing the analyzed section of the Brda river.
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The last stage of work involved spatial analysis, performed to illustrate the phenomena occurring
in the environment.

The content of total suspended solids in the waters of the Brda river

Observations carried out by the Regional Inspectorate for Environmental Protection in
Bydgoszcz allowed for the analysis of concetration of total suspended solids in the waters

of the Brda river above (Brda — Pita Mtyn) and below (Brda — Samociazek) Koronowski
Reservoir (pic. 2).

Pic. 1. Location of the research positions on the Brda river ( MPHP, 2007).

By the end of the 80’s of the twentieth century concentration of suspended solids remained
high in the waters of the Brda river on both analyzed positions. The annual values of total
suspended solids oscillated from 19.5 mg/l (Brda — Pita Mtyn, 1982) to 61.0 mg/l (Brda —
Samociazek, 1978). After this period a significant decrease in total suspension in the waters of
the Brda river was observed at both positions. Since the beginning of the 90’s of the twentieth
century the average value of total suspended solids has oscilated from 0.9 mg/l (Brda —
Samociazek, 2004) to 14.5 mg/1 (Brda — Pita Mtyn, 1990).

Artificial water reservoirs cause changes in water quality. The analysis of 72 water reservoirs
showed that in 42% of them the quality of water improved and and 10% had reduced water

quality (Woyciechowska, Dojlido, 1982). The value of total suspended solids has almost always
be reduced (Dojlido, 1995).

CONTROL OVER SEDIMENT TRANSPORT

A significant decrease of water load in total suspension in the Brda river may be associated
with the regulation of wastewater disposal in the river basin. At the end of the 80’s of the
twentieth century the first municipial waste water treatment plants were launched. They were
based on the mechanical wastewater treatment system. The strongest effect on lowering the
concentration of total suspended solids in the waters of the analyzed section of the Brda river,
had the launch of the mechanical treatment process in communal wastewater plant in Tuchola
in 1986. Figure 3 ilustrates the tendency of reduction in the amount of municipal and industrial
wastewater discharged into the surface waters in Kujawsko-Pomorskie. The decrease of annual
concentration of total suspended solids to less than 4.0 mg/1, which was observed in recent years,
can be also associated with the systematic modernization of wastewater treatment processes.
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Pic. 2. The content of total suspended solids in the waters of the Brda river (1969-2009).

Source: Quality monitoring data of the Brda river — WIOS (1969-2009).

Seasonal course of concentrations of total suspended matter in the waters of the Brda river
shows regularities on both analyzed research positions (Pic. 4). There are two peaks, which strongly
depend on the hydrological conditions in the basin of the Brda river. The first maximum — late spring
- is associated with the increaseof solids content in the Brda river waters after the spring period of
high water levels. The second maximum concentration is observed in the summer, when water
levels are low. The Influence of Koronowski Reservoir on total suspended matter shows a seasonal
course of the analyzed indicator. By the end of the 80’s of the twentieth century (Pic. 1) there were
no regularities. However, the analysis of the data from the last decade indicates a difference between
the load of the dissolved substances in the waters above and below Koronowski Reservoir (Pic. 3).
The research conducted in 1996 by Marszalewski and Jutrowska (1999) indicated that the Brda
river provided the largest input of suspended soilds to Koronowski Reservoir. It delivers over 78%
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of sediments lifted from the catchment area. Among the other inflows of Koronowski Reservoir
the largest share is provided by the Kamionka river (13.5%). Other inflows supply over 8% of
the material lifted. Due to the lithologic character of the drainage area, majority of the substances
delivered to Koronowski Reservoir is organic. It constitutes from 13% (Brda river) to 17% (Krowka
river). The annual balance sheet of sediments lifted in Koronowski Reservoir (Marszalewski,
Jutrowska 1999) based on the studies carried out in 1996 indicates that the reservoir receives 6481
tons. Accumulation in the reservoir amounts to 4,700 tonnes and 1,781 tonnes are discharged.
Based on the balance sheet the silting index for Koronowski Reservoir was estimated to 72.5%.

Transport of sediments lifted in the Koronowski Reservoir basin also indicates strong
human influence. An excellent example is the Kamionka river, to which once a year (in
November) water from fish ponds (Kamienica town) is discharged. Then a drastic increase
in the content of total suspended matter in the river waters can be observed (Pic. 5).
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Pic. 3. Industrial and municipal wastewater discharged into the surface waters in the
years 1993-2009 broken down by method of treatment. Source: Report on the
state of the environment of Kujawsko-Pomorskie, 2010.

Summary and conclusions

The presented data show a significant decrease in the concentration of total suspended
matter in the waters of the Brda river in the late 80s of the twentieth century. This was caused
by regulating wastewater management in the catchment. Seasonal course of concentration of
total suspended matter is characterized by the presence of two peaks (late spring and summer)
dependent on flow rate. Suspended substances are delivered from all the inflows of Koronowski
Reservoir. Due to the litologycal nature of the reservoir basin inflows it is mostly organic matter.

CONTROL OVER SEDIMENT TRANSPORT

Because of the size of the flow rate, the main source suspensions supply to the reservoir
is provided by the Brda river (78%). The analysis of the total suspended matter concentration
above (Brda — Pita Mtyn) and below (Brda — Samociazek) the reservoirindicates that it
affects the reduction of matter concentration. 6,500 tons of suspended subtstances are
delivered every year, of which 72.5% is accumulated. However, the annual balance sheet of
the suspended sediment load strongly relates to hydrological conditionsof the basin.
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Pic. 4. Seasonal content of the total suspended matter in the waters of the Brda river (2002—

2009). Source: Quality Monitoring data of the Brda river — WIOS (2002 —2009).
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Pic. 5. Seasonal course of suspension lifted in the waters of Kamionka river in 1996.
Source: Marszalewski W., Jutrowska E., 1999.
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CHANGES OF CHANNELS OF LOWLAND RIVERS
CAUSED BY ANTHROPOPRESSION

JEO®OPMAIIMU PYCEJI PABHMHHBIX PEK ITPU
AHTPOIIOI'EHHBIX HAPYHIEHUAX

K.M. Berkovich, L.V. Zlotina

Moscov State University, Russia

Abstract

The article presents a synthetic description of results obtained by the authors from researches
carried out for many years in regard to anthropogenic influences on river channel processes. In
particular, the impact of damming and dredging on channel transformation and changes in river
bed transport. As a result of the research and with the use of data regarding the volumes of river
transport an empirical equation was formulated for the process of river bed deepening.

Peka B COBpEeMEHHOM €€ COCTOSHHM — IWHaMH4YecKas (QIIIOBHAIbHAs CUCTEMA,
KOTOpasi TPAaHCIOPTHUPYET BOJAY M HAHOCH, pa3MbIBa€T TOPHBIE MOPOJIBI, 00pasyeT
HOBblEe OTJIOKEeHHs. OHa OTIMYAeTCs ONpPEAECNeHHOW YCTONYMBOCTBIO BO BPEMEHH,
YTO MOJpa3yMeBaeT €€ CIOCOOHOCTh COXpaHSATh CBOIO CTPYKTYpy M CBOICTBA IHpH
Bo3aeicTBUU. [lapamMeTphl cHCTEMBI MOTYT H3MEHSITHCS, OTHAKO B TOITYCTUMBIX ITpeieiax.
Cucrema crmocoOHa KOMIIEHCHPOBaTh BO3MYLICHHE, CO34aBAEMOE BO3ACHCTBHEM U
BO3BPAIIATECSl B HCXOJHOE COCTOSHHE. JTH CBOMCTBAa 00ECIEUMBAIOTCS IPOLECCAMHM
CaMOpETyJINPOBAaHUS, KOTOPBIE ONPENENIIOTCS MOCTYIUIEHHEM HaHOCOB ¢ BojocOopa u
U3 TPUTOKOB, MOP(HOMETPUYECKUMH XapaKTepUCTUKaMU pycia (ryOuHOW, MUPUHOM,
YKIJIOHOM), PacX0JIOM BOJBI U CKOPOCTHIO TCUCHHUS.

3a MCTOPHIO CBOETO PAa3BUTHS PEKH HEOTHOKPATHO MEHSUTH JJONMHBI U PyCJIa O] BIHSHUEM
npuponHbIX (aktopoB. KomeOaHust kinuMmara, TEKTOHHYECKHE IBIDKECHHS 3€MHOH KODBI
TIPUBOIVIIN K (JOPMUPOBAHUIO ITyOOKNX JOJIMH Ha 3TaNax BPE3aHHA U 3aII0JTHEHUE aJITFOBHEM
IIPY aKKyMYJSILMN, WX paclIMpeHne B Xozxe OokxoBoi spo3nu. PopMHpoBaHHWE M pa3BUTHE
PEUHBIX JOJMH IPOMCXOMIT B IpolLlecce HampapieHHBIX JAedopmanmii. Hampasnennsie
nedopManmm pycen — CHCTEMaTH4eCKOE Bpe3aHHE WM OTIOKEHHE HAaHOCOB, KOTOPBIC
TpaHc(HOPMHUPYIOT BECh MTPOJOIBHBIN MPOQUITE U MOPHOIOTrHIECKUE XapaKTEPHUCTHKH JIOJTUHBI
n pycna pexu. Hampasnennsle nedopManuyi onmpenessroTcsl UIUTENBHBIM ANCOATaHCOM
TPAHCIOPTAa HAHOCOB, BO3HUKAIOIINM TIPH INIO0ATBHBIX M3MEHEHUSAX KIMMaTa U JIBIKCHHSX
3eMHOH Kopbl. Ha paBHMHHBIX pekax OHHM pPa3BHUBAIOTCS B TEOJOTMYECKOM MacIiTabe
BpeMeHH. Hy>XHbI O4eHb 3HauMTeNIbHbIE M3MEHEHHUs! (paKkTOpoB Uit TOTO, YTOOB! pa3BHIINCH
HarnpapJeHHbIE JleopMalii: MHOTOKpaTHbIE M3MEHEHMS! CTOKAa BOIBI M HAHOCOB, YKJIOHA
peku u T.11. st pycen GONbIIMHCTBA PABHUHHBIX PEK, CPOPMUPOBABIIMXCS B OTHOCHTEIBHO
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CTa0WIBHBIX KJIIMMAaTHYECKUX W TEKTOHHMYECKUX YCIIOBUSIX HECKOJBKHX MOCIETHUX
TBICSIYETICTHH, ECTECTBEHHbBIE HAalpaBJICHHbIE ieopMaliii He XapaKTepPHBI.

B nocnennue aBa-Tpu cTONETHS YCIOBHA ()OPMHUPOBAHHS PEYHBIX PYyCENl BO MHOTHX
peTMOHAX 3HAYNTENBHO HW3MEHWJINCh. OTO SBHJIOCH CIEJACTBHEM XO3SHCTBCHHOM
JICSITETILHOCTH 4YeJoBeKa. l3MeHeHWs Havyaluch C AHTPOINOTEHHOH TpaHC(hOpMaIuu
naHqmadToB peuHBIX OacceiiHOB, B Ipolecce KOTOPOH O4YeHb OBICTPO H3MEHMIIUCH
XapaKTEepPUCTUKH CTOKA BOJBI M HAHOCOB. YBEIMYEHHE HEPABHOMEPHOCTH CTOKA BOJBI
U HAaHOCOB IPHUBOAMIO K TaKUM HEOIarompUATHBIM THAPOJOTHYECKUM SIBICHHSIM, KaK
HaBOJHEHHUS. MOXHO NPHBECTHM MHOIO HPHMEPOB HABOJHEHHH, NPOMCXOAMBIIUX B
EBpone n CeBepHoil AMepHKe, TI€ OHM HAaHECIH OTPOMHBIN ymepOd mH(pacTpyKType
n dkoHOMuKe. IIpnuMHONM MX YacTo SBISIETCS OrpaHMYCHHE MPOIYCKHOH CIOCcoOHOCTH
nokiMel Jambamu oOBasoBanus. B EBpore oHM cTpOMJIMCH CO BpEMEHHU CPEIHEBEKOBbS
[0 Mepe pOCTa HACeJICHHMS M OCBOCHMS MOWMEHHBIX 3eMelb. 3alluiias 3TH 3eMIH U
MTOCTPOMKHU B JOJINHE PEKH, JIOAN Bce Oojee CyKalHu MOWMY, CTOK KOHIICHTPHUPOBAJICS B
OTHOCHTEJIBHO y3KOM pycClie, yrpo3a HaBOOJHEHUH U BPEA OT HUX Bce 0O0Jee BO3pacTAIHM.
HaBoaHeHMs BO3HUKAIIH JTHOO B TOJBI C SKCTPEMAIBHO OOJIBIINM KOJTHMYECTBOM OCAIKOB (C
Y4eTOM M3MEHEHHsI CKOPOCTH CTOKa BOJI C TEPPUTOPHU OACCEHHOB NPU CBEJICHHUH JIECOB),
1100 npu NpopsIBe 1aMb 00BaIOBaHMsI, KOTOPhIE CTPOUIMCH U3 IPYHTA U HE MOIJIU JIOJITO
MPOTUBOCTOSATh Pa3MbIBAIOIIEMYy JEHCTBUIO TOTOKAa, CKOHIIEHTPHUPOBAHHOIO B Y3KOM
pycie. TakoBsI ObITH TPUUNHEI HABOAHEHUH 1992 r Ha p. Muccucunu u 1997 r ma p. Oxpe.
Masno moMorarT OT HaBOJHEHHH TaKHEe MEPONPHUSATHS, KaK cIpsMiIcHHE M3TyduH. OHH
HOPUBOAAT K MECTHOMY YBEIMUYEHHUIO YKIIOHA, Pa3MBIBY PyClla BBILIE M0 TEYEHUIO, BEBIHOCY
MaTepuana U €ro OTIOKEHHIO HUXE, YTO YCHIMBAET TaM BO3MOXKHOCTb HABOJHEHUS.
CoBpeMeHHbIE HABOIHEHHSI Ha PEKaxX B CUJIBHO OCBOGHHBIX OacCeiiHaX MPOMCXOIAT TaKKe
13-3a MOBBIIICHUS OTMETOK JIHA pyclia, KOTOpOe SIBISETCS CIEACTBHUEM 3PO3HM IMOYB B
GacceitHax. Bce 3TO 3acTaBMIIO MPUCTYMUTH K 3allUTe OT HEOIArONPHUSATHBIX SBICHUH:
CTPOUTENBCTBY AaMO 00BaIOBaHUS U PETYIUPOBAHUIO PyCEll.

WmxeHepHOE BMEIIATEILCTBO B PEbe) PEUHOTO pyclia: CTPOUTENBCTBO INIOTHH U APYTHX
COOpPY)KCHHH, BBIIIOJIHEHHE 3EMIITHBIX paboT, Hapyllano TIeoJIoro-reoMopdorornieckyio
OCHOBY TIPHUPOJIHON CHUCTEM, UYTO BJIEKJIO 32 CO00H M3MEHEHHE TU/IPaBINYECKUX XapaKTePUCTHK
noroka. HapymieHnue cTpyKTypbl 1 CBOMCTB IPUPOIHOM CUCTEMBI MTPUBOIMIIO K BOSHUKHOBEHHIO
OTBETHOM peaKIliy, HallPaBIEHHON Ha KOMITIEHCAIIUIO BOSHUKIIINX M3MEHEHHH U BO3BpAILICHHE K
HCXOIHOMY COCTOSIHHIO. B Tex citydasix, Korna H3MEHEHHS IIPEBBIIIAIOT JOIYCTUMBIE IIPEEIBL,
BO3HMKAIOT MHTEHCHBHbIE HarpaBiieHHbIE iehopmari. OHM ONIPeENIOTCS XapaKTePHCTUKAMHA
CTOKa BOJBI M HAaHOCOB, a TAaKKe KPYMHOCTBIO JOHHBIX OTIOXKEHWH. Peakius peku MoxeT
NPHUHATH pa3Hylo (opMy, BKIIFOYAsi M3MEHEHHE CKOPOCTH W MOP(QOMETPUM pyCiia, POCT WM
TNaJieHue TPaHCIIOPTUPYIOLIEH CIIOCOOHOCTH, 3PO3UH WM OTIIOKEHHS HA OTIEIBbHBIX YYacTKax,
POCT WM CHIKCHHE YCTOMYMBOCTH OEpEroB M JaKe KpPYNHbIE HM3MEHEHHs MOop(onoruu
(mampumep, popMHUPOBaHKE OCTPOBOB, CMEIIICHHE MEAH/P).

PerynupoBanue cTOKa peKk BOIOXPAHHUIIHIIIAMH SBJISICTCS BAXKHBIM (DAaKTOPOM, BIUSAIOIINAM
Ha Pa3BHUTHE PyCeJ peK Kak HIKe, TaK M BBIIIE 110 TeYeHHUI0. TpaHcdopMmaius pycen noa
BJIMSIHUEM PETyINpPOBaHUS CTOKA U IIOANIOPA OT BOAOXPAHMIIUII IBJISIETCS OTAEIBHOM BaXKHOMN
npoOnemoii. PerynupoBanue cToka SIBISICTCS 4acTO ONAroNpHATHBIM JUIS PETYJIUPOBAHMS
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pycia, T.K. BRIpa)kaeTcsl B yMEHbIIIEHHH BHYTPUTO0BON 1 MHOTOJIETHEH HEpaBHOMEPHOCTH
ctoka. OHO SIBIISETCS paJuKaIbHBIM CPEACTBOM 3aIIUTHI OT HaBomHEHWHA. OnHAKO pe3koe
COKpaIlleHHe CTOKAa HAHOCOB HIDKE IUIOTHH BBI3BIBAET WHTCHCHBHYIO DIIYOWHHYIO 3PO3UIO,
KOTOpasl 3aTPYyIHSACT MCIIONB30BAHNE PEKH U YTPOXKAET YCTOMUNBOMY (PYHKIIMOHHPOBAHUIO
MHOTHX O0BEKTOB HH(}pacTpykTypsl. B TO ke Bpems BEIIIC BOMOXPAHWIUII Ha peKax
MIPOUCXOAUT AKKYMYJALUS HAHOCOB, KOTOpas pPacHpOCTpaHseTcsd BBEpPX 0 TEUYEHUIO.
OTio)KeHHE HAHOCOB 3aTPYJHAET CYIOXOJICTBO, 3aHOCHT BOJ03a0OpBl. YBEIMYHMBACTCS
3aTOIUIEHUE TTOMMBI ¥ IOATOIIIICHNE TIPHJICTAIONIIX HE3aTOIIISIEMbIX 3€MEb.

Bpezanne MOXeT HPOWCXOMUTH NPH CTECHEHHH PYCla IMOTy3alpydaMH, YKPEIUICHHH
OeperoB W COKpAIICHUH IMHPHHBI IMOWMBI JaMOaMi OOBaJOBaHU. XapaKTEPHBIH IpUMEp
MpeAcTaBIsieT yuacTok p. Muccypu y . Kanzac-Cuti, rae npou30IuIo NOHHKEHHE OTMETOK
JHa B MexeHb Ha 2,7-3,3 M 3a 1954-2004 rr. Ero npuunHamu siBIIsIeTCsl Bpe3aHue pyciia u3-
3a COpPSAMIICHHS H3JIyYHMH U CTECHEHHUs pycla MONTy3alpylaMH, BBI3BABIIMMH YBEIHMYCHHE
VKJIOHQ; YCWJICHHE JEHCTBHSI TABOIKOB B pe3yJbTare CTPOUTENIhCTBA Mamb 0OBajOBaHWS,
no00bI9a rmecyanoro ayutoBus (6onee 5 mitH. T B 2003 1), a Tak)Ke COKpAIIEHHE CTOKa HAHOCOB
BCJIC/ICTBHE CTPOUTENHCTBA IOTHH B 600 kM BhIIIe 1Mo TedeHnto B 1953—-1955 . (Missouri
River.., 2007). Bpe3sanue pycna Ha 1,5-2,0 M npousonuro Ha BapmiaBckoM yuactke Bucisr
KaK pe3ysbTal CTECHEHMsl II0TOKa W pa3pabOTKU PYCIOBBIX KapbepoB. Takum o0Opazom,
peryaupoBaHKe pyclia i pa3padoTKa PyCIIOBBIX KAPHEPOB OKA3bIBAET OUEHB OOJIBLIOE BIUSHUE
Ha pa3BHUTHE HAIIPABJIECHHBIX JIeopMaInii pyciia, IPEUMYIIECTBEHHO BEPTUKAIBHBIX.

PazpaboTka pyclOBBIX KapbepoB MPHUBOOUT K pPAgUKAIFHBIM HW3MEHEHHSM B
Mopdonoruu pycna. THNMAYHBIE Kapbephl OCTABIAIOT ITOCHE ceOs BBIEMKH TITyOMHOI
6—10 M, KOTOpBIC 3aHMUMAIOT YacTh, & HHOTAA M BCIO IMHPHHY pycia. O0beM BBIPaOOTOK
OTPaHUYMBACTCSI JOCTYIMHOCTBIO MaTepuaa HyKHOTO pa3Mepa U PeJKo periaMEeHTHPYeTCs
C TOYKH 3pEHHsI BEJTMYHHBI CTOKA M COCTaBa HAHOCOB U PYCIIOBBIX IPOIECCOB. XapaKTEepHO,
YTO HEpenko MOOBIBaeMBIN KPYMHBIM MaTepHal B HEKOTOPBIX MECTaX SBISIETCS YacCThIO
JIPEBHUX OTIOKEHUN 1 HE BOCIOIHSACTCS, €CIH OH HE MOXET TPaHCIIOPTUPOBATHCS PEKOi B
COBPEMEHHBIX THAPOIOTUICCKUX YCIOBUSIX.

B n06aBok HIKHEE TEUEHHE B TIOCJIEAHIE AECATHIIETHS CHIIBHO BhIYEpriaHo. [IHO pekn
MIOHU3MIIOCH MecTaMH Ha 2,5-3,0 M. TUIIUUHBIE Kapbephbl OCTABIISIOT MBI ITyOUHOI 69 M,
a ecyii 100bIYa BeIETCsI 110 BCEW LIMPHHE Pyciia, BO3JICHCTBHE pacpoCcTpaHsercs Ha Oepera.

Pa3pabotka kapsepa criocoOCTBYET Bpe3aHUIO PEKH KaK BBIIIE, TaK F HIKE 10 TSUCHHIO.
BepxHsisi KpoMKa Kaphepa pa3MBIBA€TCS BCJICACTBHE MECTHOTO YBEIMYEHHUS YKIIOHA,
JOHHBI MaTepualn BEIHOCHUTCS W OTJIAraeTcs B BBHIEMKE. DTO BBI3BIBACT BPE3aHHE HIDKE
BBIEMKH, TZI€ IOTOK BOCCTAHABIMBAET CTOK HAHOCOB B COOTBETCTBHUU C TPAHCIOPTUPYIOIIEH
crocoOHoCThI0. TakuM 00pa3oM, 30Ha BIMSHUSI PyCJIOBOTO Kapbepa Ha aedopManuu pycia
pacripocTpansieTcss Ha OonbplIoe paccTosiHie. B 3Tol 30HE MPOUCXOMUT MOHMKEHHE JTHA
PEKH U CONPSDKEHHOE ¢ HUM MTOHMKEHUE MEKEHHBIX YPOBHEH BOJIBI.

Hampasnennrie aedopManiy MOTyT OBITh BBIIBICHBI IO TTOHIDKEHHIO YPOBHS BOIBI TIPH
OTHOM U TOM € PacXoJIe WITH HeTTOCPEICTBEHHBIM CPaBHEHHEM Pa3HOBPEMEHHBIX CHEMOK PyCIIa.
Ha Oxe cHikeHne MeXeHHBIX YPOBHEN MPOSBUIIOCH 3a 55 JleT Ha BceM yyacTtke ot Kamyru 1o
Pa3ann. CpaBHeHHe ChbeMOK ITOKA3aJIo, YTO MOHM)KEHHE OTMETOK JJHA Ha yuacTke BepxHeil Oku
ot Cepmyxosa 10 Konomusl ¢ 1949 no 1992 rr. cocraBuio B cpegaem 1,3 M. J{Ho p. benoii Ha
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yuactke HoM 140 kM Hinke Y bl 32 1979-1995 rr. monm3minock Ha 0,9 m. [ToHmwkeHue 1Ha B
HIDKHEM TeueHuu p. Kanszac cocraemiio 3a 20 ner 2,5-3,0 M (Blechinger, 1997). OueBuaHo, 312
BEJTMYIHA BKITIOYAET B ce0s KaK YAAICHHBII MaTepHal, TAK SPOJUPOBAHHBINA CIIOM.

ITormkeHne OTMETKH JHA pEKU BO BPEMEHH BHIIIIE KapbepoB Ha BepxHei OKe 1 HIDKHEH
Bbenoit B nocneanue 40 neT npoucXoanao JUHEHHO U COCTaBUIIO, COOTBETCTBEHHO, 0,7 U
1,5 m. Ha Bepxneit Oke npociexuBaercs AOCTaTOYHO YETKas 3aBHUCHUMOCTDH MOHUKEHUS
OTMETKH JTHA M PACCTOSHUS (X)OT BEpPXHEH KPOMKHU Kaphepa:

Az =0.0014x-2.5

Opo3usi, CONpoBOXKAAIOIIAs pa3paboTKy KapbepoB, ITOATBEP)KAACTCS aHAIN30M
nedopmanmii pycna p. Oxm Hmwke Ky3bMHHCKOro ruapoysia, riae o0beM Marepuana,
YAAIECHHOTO U3 KapbepoB cocTaBui B 1973—-1993 rr. okono 30 muH. M*. [Ipu 3TOM yBennueHne
o0beMa pyciia Ha ydactke jauHoi 100 kM ObLIO Oonbiie 0ObeMa MTOOBIYM HA BEIHUHUHY,
COOTBETCTBYIOIIYIO CJIOI0 3po3uu A0 40 cm.

Bpesanne  orpaHnumBaeTCs ~ HANMYHMEM B COCTaBE  JOHHBIX  OTJIOKECHHUH
KPYMHOOOIOMOYHOTO MaTepHajia Wi OJIM3KMM K TMOBEPXHOCTH 3aJIETAaHHEM CKaJIbHOU
TIOCTENN JUTIOBHS. B 3TOM citydae MpomoibHBINH NMpOGHiIb PEKH B PE3yNbTaTe Bpe3aHHs
npuodperaer cryneHuarsle odepranus. [lomoOHoe siBIeHHMEe HAOIIOHAaeTCS Ha BEpXHEU
Oxke u Ha HIKHEN TomH, B cOCTaBe TOHHBIX HAHOCOB KOTOPBIX MPUCYTCTBYET JOCTATOYHO
GosbIIast 1071 TpaBUHO-TAJICYHOTO MaTepraia. B mepBoM ciaydae cTyneHn GopMHUPYIOTCS
Ha TepeKaTax, IS KOTOPBIX XapaKTepeH Oojee KPYIMHBIA aJUIFoBHANbHBINA Marepmai. Ha
Tomu B Xozie Bpe3aHus1 0OHAKUIICS CKaJIBHBIH MOPOT.

Jedopmanum pycia onpeaenstoTcst CIeAyONMM COOTHOILICHUEM:

AW =W,y ~ W, W~ WV,

BbIX

WBX" pacxoll HAaHOCOB Ha BXOJle Ha y4acToK, WBBIX pacxoJl HAHOCOB Ha BbIxoze, W -
nmo0aBiieHIEe HAHOCOB (W3 MPHUTOKOB, OT pa3MbIBa OeperoB u T.II.), WK TOTEps HAHOCOB 3a
cyer pa3paboTKH KapbepoB. Tam, Iyie BXOTHOH M BBIXOAHOHM pacXojibl MPUMEPHO PaBHEL,
JIOTIONTHUTENBHBIC TIOTEPU 3a CYET JOOBIYM MOTYT OBITh KOHBEPTUPOBAHBI B M3MCHCHHUE
OTMETOK JHA. 3a ONPEACNICHHBIA MHTEpBal BpeMeHU Af ={f, —1, H3MCHCHHE OObeMa:
AW, = W, — W, . Usmenenue oTMeTKH /Ha ONpE/ENAETCS N3MEHEHHEM 00beMa HAHOCOB:
AW =B =L *AH (1 - p) , tme B — cpeansas mmpuna pycia, L — nnmHa ygactka, AH-
CpeIHsIs BENUYMHA H3MEHEHHUS OTMETKHU [THA, P — IIOPHCTOCTh HAHOCOB.

Hanocwl, mepeHOCHMBIE pEKOH, JAeNsATCS Ha TPU KaTerOpuU: B3BELICHHEIE,
pPYCJIOBBIE HAaHOCHI BO B3BECH M JIOHHBIE. J[Be mMoOcienHUE KaTeropud Ha3bIBarOTCS
pyciaodopMupyOnMMH, TaK Kak OHHM Y4YacTBYIOT B CTpOCHMH (OpPM pyCIIOBOTO
penseda. [l oneHKH OalaHca HAHOCOB Ha Y4acTKE, OYEBHIHO, CIEAYET YUHUTHIBATH
pycrnooOpasyronine HaHOochl. Hamboiee KpymHBIE H3 COCTaBa pPyCI000pa3yrOIIHUX
nepeHocATcss B (GopMe BICKOMBIX HAHOCOB, KaK IPABHJIO, B COCTaBE JOHHBIX TIPS
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YacTp pyciooOpasylomux HaHOCOB MEPEHOCHTCS B COCTaBe B3BEHICHHBIX HAHOCOB,
nepeMeniasch OT OJHOW KpymHOH pycioBoil GopMmbel k npyroi. OmpenesieHHEe CTOKa
pyciioo0pa3yomux HaHOCOB TPOU3BOJUTCS C YYETOM IIOBTOPSIEMOCTH PacXoloB
BoAbl. BMmecTe ¢ Tem, ecid M3 KapbepoB YHAISIOTCS YACTHIIBI, KOTOPbIE MOTOK HE
MOXET NEPEHOCUTHh HU MPU KaKUX YCIOBUSX, TO TaKUE YACTUIIBI UCUE3AIOT U3 TOHHBIX
oTnoxxkeHui. Takue yciaoBus xapakTepHbI JJIsl HIDKHUX TedyeHuit Tomu u benoit, u3 pycna
KOTOPBIX M3BJICKAJIN IUICHCTOIEHOBBIM alIIOBUI OONBIION KPYMHOCTH, KOTOPHINA HE
MOXET MEePEHOCUTHCS COBPEMEHHBIMHM TOTOKAMU ITHX PEK.

AHanmu3 JaHHBIX CETEeBBHIX HaOmomeHWi Ha p. bemoit B Yde mo3BOIMI BEISBHUTH
CIICAYIONIYIO 3aBHCHMOCTh PacXofa B3BEHICHHBIX pyciooOpasyromux HaHocoB (Rp) ot
pacxona BOJBL:

1.5
R, =1.60

Pacxon NOHHBIX HAHOCOB OIpEAENCH IO H3MEPEHUsM MapaMeTpoB Tpsl B XOAe
JIeTAIBbHBIX TIOJIEBBIX Pa0OT.

AHanu3 TpaHyJIOMETPUYECKOTO cOCTaBa MNpod pyciaooOpasylolux HAHOCOB H
JOHHBIX OTJIOKEHHH p. beroif mokaszam, 94To K pyciiooOpa3yloniuM OTHOCATCS HAHOCHI,
qacTUIbl KOoTOphIX KpymHee 0,1 mMM. CyMMapHBIA TOIOBOH CTOK pPyCIO00pa3yroImux
B3BEIIEHHBIX HAaHOCOB cocTaBiseT 140 ThIC. TOHH, YTO COOTBETCTBYEeT 6,5-7,0% oOT
ITOJIHOTO CTOKA B3BEIICHHBIX HAHOCOB. B mepuoj mosoBoass 105 pycioo0pa3yromux
HaHOCOB MoXkeT nocturatb 30% OT cTOKa B3BEIIEHHBIX. 100BOM CTOK BIEKOMBIX
HaHOCOB, IepeMeIIaeMbIX B hopme Tpsij, cocTaBiseT B cpenneM 230 Toic. ToHH. OO1mmit
CTOK HaHOCOB, KOTOPBIM MOXET y4acTBOBaTb B (OPMHPOBAHMH U BOCCTAHOBICHHHU
pyciioBoro penbeda, cocTaBiseT Ag HikHer benoit 370 TeIc. TOHH B TOA.

B 1979-1994 rr. u3 pycna benoit Ha ygacTke qunHOM 140 kM U cpeaHel MMPUHON
300 M 1006BITO 50270 THIC. M TIECUAHO-TPABUIHOIO MaTepuana uin B cpeqHeM 3350 Toic.
M B rofI. 3a 3TOT MEPHOJ] CTOK PYCI000pa3yoNiuX HAHOCOB (BX0a) cocTaBui 3590 ThIC.
M® (7% no6biun). TakuM 06pa3oM, yObLIb MaTepHania coctaBuia 46680 Teic. M, dTO
COOTBETCTBYeT cpenHemy cioro 1,1 m (46680:140:300). I[TomyuenHas BednmunHA OIU3KO
COBIIAJAET C JaHHBIMH HETIOCPEACTBEHHBIX N3MEPEHHH, IPUBEICHHBIMH BBIIIIE.

Takum oOpaszoM, ucxons u3 OanaHca HAHOCOB M 00beMa JO00BIYH, MOXHO PACCUUTATDH
Ipe/CTOsIee IIOHWKEHHe JHa peku. V, HaoOopor, mnpemiaras mnpuemiieMoe [0
SKOJIOTUYECKUM WM IKOHOMHUYECKUM INpHU3HAKaM MOHMKEHHE OTMETOK THa (M ypOBHS),
MOXKHO OIEHUTH JIOITYCTUMBIH 00BEM JTOOBIYH.
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Abstract

The article summarizes the investigation works on riffles and their changes (deformations) resulting
from water regime, also taking into consideration human impact. Riffles were divided in terms of
morphology. Also, the main factors that determine the long term and seasonal changes of these channel
sand forms were discussed. The results of the research hold use value, particularly in navigation.

Ilepexars! mpeacTaBisIIOT cOO0H OCHOBHBIE (DOPMBI penbedpa PEeIHOro pyciia, CO3IAIOIINE
yepezioBaHKe ITyOWH IO JUTMHE pekH. PazHooOpasue MpuyrH 1 yClOBH HX 00pa30BaHHs, B CBOIO
odeperib, ONpeeNisieT, pa3iniusl B UX MOP(HOJIOTHIECKOM CTPOSHUH, OCOOSHHOCTH PEKMMa HMX
MHOTOJIETHUX ¥ CE30HHBIX Nepe(opMUpPOBaHUIA; OHM CMEILAIOTCS 110 JUTHHE PEKH, Pa3MbIBAIOTCS
W aKKyMYJIMPYIOT HAHOCHI B pa3Hble (a3bl BOIHOTO PEKUMA, a 3TO MPUBOAUT K TIOCTOSHHBIM
W3MEHEHNUSIM BO BPEMEHHU OTMETOK JTHA, CKa3bIBAETCS B PAa3BUTHH (hOPM CaMOr0 pyciia ¥ BO MHOTOM
OTIpEZIeTIAET YCIOBUS MCIIONB30BaHMS PEK, B IIEPBYIO O4epenb, KaK BOOHBIX IMyTed. IToaromy
n3ydeHre MOp(OJIOTHH 1 PYCIIOBBIX Ae(opMalii Ha TiepeKarax SBISIeTCS Ba)KHONW COCTaBHOW
YacThIO PyCJIOBE/ICHUS.

Mopdosiorus nepekaros

Pycna GonmpImHCTBa pek HE3aBUCHMO OT UX MOP(OIMHAMIYECKOTO THITA XaPAKTEPHU3YIOTCS
YepeIOBAaHAEM OTHOCHTEIIFHO MEJKOBOJHBIX IEPEKATHBIX YYACTKOB OOJNBIIECH WIM MCHBIICH
MPOTSHKCHHOCTH U TJIECOBBIX YYACTKOB, OTIMYAFOIIMXCS OOJIBIIINMU [TyOMHAMH, BHIICPKAHHOCTHIO
UX TI0 [UTMHE PEKH, JIMIIb H3PEIKa IMPEPHIBAIONIMXCS IOBBIIICHAEM OTMETOK JHA B CBSI3H C
00pa30BaHMEM OTAENBHBIX KPYIHBIX Tpsifl. IlepekaTHbie y4acTKH COCTOAT U3 CIEAYIOMIX APYT 32
TPyTOM MEPEKATOB, Pa3IENEHHBIX TUIECOBBIMH JIOIMHAMH JUTMHA KOTOPBIX /  HE TPEBBIIIACT MIar
OTJICITBHBIX TIEPEKATOB, T.C. anK>l. Bosne HuX nuHaMHYecKas 0Ch MEKEHHOTO TIOTOKa 00pa3yeT
CIICFOLIME JIPYT 3a APYroM M3BIIMHEI (puc. 1, A). B mpenenax miecoBbIX yYacTKOB IEPEKaThI
BCTPEYAIOTCS B BUJIC OT/ICIILHBIX 00pa30BaHuii (B 3TOM ClTydac Lm<<lm), HE OIpeeIsisi 0OIIero
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Mopdosorayeckoro ooka pycia (puc. 1, B). IIpoMexxyTodHOE MON0KEHHE 3aHUMAIOT IepeKaThl
B M3BUJIKICTOM PYCIIC; OHH PACIIOararoTcs Ha Meperndax Mexay CMEKHBIMHI U3JTyIHHAMH, TOTIA
KakK Ha BCEM OCTaJIbHOM MPOTSHKEHHUH W3Ty4urH (B IPUBEPILIMHHOM YACTH U HA KPBUTHSIX ) HAXOMSTCS
TUIECOBBIE JIOMIMHEI (pHc. 1, B), ImiHA KOTOPBIX OOJIBIIIE Iara IepekaToB (anK<Zm).

D @R 72

Puc. 1. Pacnpocrpanenue mepekaroB B mpenmenax mepekarHoro (A) u miaecoBoro (B)
Y4YacTKOB M B u3BmimcToM pycie (B). I — mman pycna, 11 — mpomonsHbIi npoduis
JIHa. an« — Luar nepexara, L — Iar miecoBo JOIMHbI UK Tleca. | — 1obounu
(ecsr).

B wmepapxum pycnoBpIX (OpM TepeKaThl 3aHUMAIOT IPOMEKYTOUHOE TIOJIOKEHHE
MexXny popmaMu pycia (M3Ty9IdHAMH, PAa3BETBICHUSIMH, OTHOCHUTEIBHO MPSMOIUHCHHBIMH,
Hepa3BETBICHHBIMU ydYacTKaMH) M TPsIOBBIMH (hopMaMu pycioBoro penseda. IIpu stom
repeKaTbl MOTYT IPEACTABISATh CO0OM Kak KPYIHBIE TPSIbL, pa3Mepbl KOTOPBIX (BBICOTa
hnpK’ WHPHHA B ), CON3MEPUMEI C IITyOHHOM h v IIPHHOM bp pycia peku (hnpK~h, Bnpxsz)»
TaK M KOMOMHAIIMIO M3 JBYX-TPEX TPAl, Y KaXIOH W3 KOTOPHIX /1 <h, Br<bp), U TOJBKO HX
COBOKYITHOCTB OKa3BIBACTCS IO ATUM ITapaMeTpaM COIIOCTaBUMa C PYCIIOM PEKH.

[To xonmW4ecTBY M COOTHOUICHHIO TSI, OOPa3yIOMUX IEpPEKaThl, MOKHO BBIICIHUTH
HECKOJIbKO X OCHOBHBIX MOP(]oJIOrHiIecknx pasHOBUAHOCTEH (pHcC. 2).

A —riepeKar-TiepeKolIeHHas Ipsijia, TpeOeHb KOTOPOH pacioiaraeTcs 1o AMaroHaH K OCH pyciia,
mepeceKast ero OT OIHOro Oepera K JAPYroMy U MPEACTaBIseT CO00H KPYIHYIO TPSIOBYIO (hopmy,
HMEIOIIYI0 00CHIXAIOIHe B MEKEHb II000YHH, PaCTIONIOKEHHbIE Y TIPOTUBOTIONIOKHBIX OEpEroB Moz
HEKOTOPBIM YIVIOM APYT K JPYTY W COCTABJLIIONIME SIWHOE LET0e ¢ HAXOMAIICHCS MEXTy HUMHI
CETOBHHOM, KOTOpast (YOPMUPYETCS Ha CIaJIe TTOIOBOIBS TIPH Pa3MBIBE TPeOH:I TTepeKara.

b — mepexkar, 00pa3oBaHHBI BYMSI MIIM HECKOJIBKHMH TPSIJAMH, BMECTE COCTABIISIOIIIMHU
©/IMHBIN MEJKOBOIHBIN BaJI, TAK)Ke OPUEHTHPOBAHHBIN IOJ YIVIOM K OCH pyciia; Kakaas rpsja
OKAa3bIBAETCS HA/IBUHYTOM Ha BEPXOBOI CKJIOH HMKENEKAIHI, 8 CEIJIOBUHA HAXOIUTCS B OJIBAJIHE
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BEpPXHEro MOOOYHS, Mpe/CTaBIsis coO0M BEPXHIOI MOHIKEHHYIO 4acTh HIDKHEro. [yOmHa ee
B TO/IBAJIbE BEPXHETO MOOOYHS 3aBHCUT OT TOTO, HACKOJIBKO MOCIICAHNI HAJBUHYT Ha BEPXOBOM
TIOJIOTH CKJIOH HIDKHETO TI0004Hs. Eciu mo60YHM AOCTaTOYHO yHaleHb! APYT OT APYyTa, TIyOHHa
CEUTOBMHBI ONM3Ka K DIyOMHAM IUIECOBBIX JIONIMH. Takue Iepekarsl OTHOCAT K IepeKaram
niepeBasibHOro tma (MakkaBeeB, 1949), BbIIesIeMBIX B BOJHOITYTEHCKHX KIIACCH(HKAIMSX,
OpUEHTHPOBAHHBIX Ha OLIEHKY YCIIOBHMIl CylOXOZCTBa: Onarozmapsi OONbIIMM DIyOMHAaM Ha
CEIOBHHE U Pa300IIEHHOCTH TI0 JUTMHE MOOOYHEH, OHH HE SIBIISIIOTCS 3aTPYAHUTEIbHBIMH.

EED BLA2 T Bads

Puc.2.  Mopdonornueckue pasHOBHIHOCTH ITEPEKATOB: A — IIepeKaT-IepeKonIeHHas Ipsija;
b — nepexkarbl, 00pa3oBaHHbIE TOOOUHIMU-TpsiiaMK; B — mepekar-nepekomeHHast
rpsaza ¢ ocepeaxoM; I' — mepekar-rpsa ¢ 0cepenkoM U MOOOUHAMU, HAXOIIITUMUCS
HAINpOTUB APYT Jpyra y MpOTHBOIOJIOXKHBIX OeperoB; J| — mepekar ¢ modo4Hem y
oronoBka ocTtpoBa; E — mepekarsr-poccrimy; JK — mepekar, 00pa3oBaHHBIN KOCOI B
YXBOCTBE OCTPOBa. 1 — 0OCOXIIME B MEKEHb IIOOOYHU U OCEPENKH; 2 — MOIBAJIbE
nepekara (a — Ha CEUIOBMHE Iiepekara, 0 — Ha MOOOYHSIX M ocepenikax); 3 —
JIMHaMHUYECKast OCh TI0TOKa; 4 — n300arkl.

B, I' — mepekarsl ¢ ocepekaMi Ha CEUIOBHMHE, pa3leleiaioIMHI B MEXEHb PyciIo Ha
JIBE TIPOTOKHM CJieBa U crpaBa oT HUX. OHU (OPMHPYIOTCS TIpU OOMNBIIOH IIHPHHE pycla H,
0 CYILIECTBY, MPEACTABILSIIOT CO0OI yCIOKHEHHBIE BapHaHTHI nepekatoB A u b. Pazmmume
MEX/y HUMH 3aKITIOYaeTCs B TIOJIOKEHNH OCEepeika OTHOCHTENBHO TMHAMIYECKHX OCEH: OHM
BO3JIE HETO JIOO HAIPaBJIEeHbI K OAHOMY U TOMY JKe Oepery, pacrionarasich OJIrKe K BEpXHEMY
(KpyTOi KOpPOTKHMH TepeBan) WM HiDKHeMY (TOJOTMil JUIMHHBIA nepeai) nobounsm (B),
TI00 pacXosATCs, HAMPABILIICh K IPOTHUBOIIONIOXKHBIM OeperaM. B mocnennem ciydae rpeGeHp
mepekara oOpa3yeT AyrooOpa3HBI M3rH0 IMOCepeqrHe Pyclia, OPUCHTHPOBAHHBI BHH3 IIO
TEUCHHIO, @ TIOOOYHH PaCoaratoTcs MpaKTHIecku Harpotus apyT npyra (I). O6pMHO Takue
TIepeKaThl HaXO[ATCS B MECTHBIX PaCUIMPEHHAX pycia, MPEACTaBisas coOOH «BHYTpPEHHHE
Oaper» (Makkagees, 1955). Hepenko mepekaTbI-rpsibl CICAYEOT OIHH 33 JPYTUM, UX TOOOYHU
pacrionararoTcsi y TPOTHBOIOJIOKHBIX OEperoB B IIAXMaTHOM IOPSAKE, MPHYEM KaKIIbIi
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MOOOYEHD SIBIIIETCS OIHOBPEMCHHO HWXKHUM JJIA TICPEKATa BbIMIC 110 TCUCHWUIO U BCPXHUM I
repexara Hipke 1Mo TedeHuro (puc. 1, A). Takoe pacronoXeHHe MepeKkaroB XapaKTepHO IS
OTHOCHTEJFHO MPSIMOJIMHEHHOTO, HEPA3BETBICHHOTO PYCIa, OJMOTHX M3JIyYHH WIH AIMHHBIX
PYKaBOB B pa3BETBICHUX. B 3TOM citydae kax/p1i HOOOUEHb SBISIETCS] OTHOBPEMEHHO HIDKHAM
JUTSI BBILIIEPACTIONIOXKEHHOTO ITepeKaTa ¥ BEpXHNM JUTS CIIETYIOIIETO HIDKE 110 TEYEHHUIO, X Ha €T0
o0coxiel B MEKEHb IIOBEPXHOCTH MPOCIICIKUBAIOTCS OJBAIbSI 00EUX TIPS,

J1 — cnoxHBIi Tepekar, ¢ pa3IBOCHHOH CeUIOBUHOM, (OPMUpYETCst B y3/ax pa3BeTBICHUS
pycia Ha pykaBa. B 3ToM citydae porb ocepe/ika BBITIONHSET PHPYCII0Bast OTMEITb, IPHMBIKAFOIIAs
K OTOJIOBKY OCTPOBA. ITO MOYKET OBITH 1 €IMHAS TPsi/ia, M KOMIUIEKC TSz (10 4—5), 00pa30BaBIIMXCS
13-3a MOJTOPHBIX SIBIICHUH, BO3HUKAIOIIHX B TTOJIOBOBE TIEPE]] OTOJIOBKOM OCTPOBA.

E — mepekars-pocchiny, HanOonmee MOP(HOIOTMYECKH CIOXKHBIE YYACTKH  CIUIONIHOTO
oOMeneHus pycia, 00pa3oBaHHbIE MHOTOUKCICHHBIMU OOOUHAMU U OCEPEIKAMU CPABHUTEIILHO
HeOOoMBIINX pa3sMepoB, MHorma B 5—10 pa3 MeHbIIeH HMPHUHBI pycia; TMHAMUYECKast OCh ITOTOKA
TIPOXOIIUT TIOCEPEMHE PYCJIa, CPEU XaOTHUHO PACIONOKEHHBIX TPSII-0CEPEIKOB, TOOOUHEH, KOC, 1
OTIMYAETCs OONBIIION M3MEHUHBOCTHEO CBOETO OOKEHHS M KOH(PUTYPALIIH M3-3a FX ITOIBIKHOCTH.

INepexar-koca — exMHIYHOE 0Opa30BaHME, BCTPEUAIOIIEECs B Pa3BETBICHHOM pyciie. Kockl B
YXBOCTBSIX OCTPOBOB MOTYT OBITh TaKyKe OJJHIM M3 SIEMEHTOB pebeha NepeKkaToB-pocChiIei nim
BO3HHUKAaTh Ha CIIaJIe TI0JIOBOJIbSI ¥ B MEKEHD B YXBOCTBSIX OOCBHIXAIOIIMX TIOO0YHEH 1 0CEPEIIKOB,
ocnoxusast penbed pycna. Kak camocrosrensHsle Mopdonornueckue o0pa3oBaHUs HepeKaTbl-
KOChI BO3HHKAIOT B Y3JlaX CJIMSIHHSI PyKaBOB BJOJIb BUXPEBOI 30HBI Ha TPaHMIIE pasziesia JIByX
TIOTOKOB. B 3aBHCHMOCTH OT BOJHOCTH PyKaBOB U ILIMPHHbI PA3IEISIIOLIETO UX OCTPOBA 3TO MOTYT
OBITH OZJHA WM JIBE KOCBI, NMEIOIINE BUJI TPST, IOHIDKAIOLINXCS OT YXBOCTBSI OCTPOBA BHH3Y T10
tedeHnto. OHa Kkoca (JOpMUPYETCs TIPH CITMSTHAN MHOTOBOJTHOTO pyKaBa ¢ MaJIOBOJJHBIM, 00pazyst
Pa3fenbHY0 CTPENKy MEeX Ty IIOTOKaMU PYKaBOB; €€ II0/BaJIbe 00pAILeHO B CTOPOHY MaJIOBOJHOTO
PyKaBa. IIBC KOCBI BO3HUKAIOT IPH CIMAHNUN PABHO3ZHAYHBIX 110 BOOHOCTH PYKAaBOB, pa3aCICHHbIX
OTHOCHTEJIFHO IIMPOKUM OCTPOBOM; HOTOK KaXKIOTO pyKaBa (GOPMHUPYET B y3JIe CIMSHUS CBOIO
KOCY; MIX TIOABAJIBSI BBITSIHY THI ITAPAJUIEIBHO JPYT APYTY, 2 MLy HUMH HaXOOuTCst 3aimB. Kaxnas
13 9TUX KOC SIBJISIETCS] BEPXHUM MOOOYHEM IIEPEKATOB B YCTHSIX 000MX PyKaBOB, a CaM IIepeKaT-Koca
HaIllOMHMHAET TIepeKaT, PacoNIOKEHHBIN MEX/TY IBYMSI CAMOCTOSTENIEHBIMU TPSIIaMU-TIO00THSIMU,
13 KOTOPBIX BEPXHHH (POPMHUpPYETCs KaK KOca IPH CIIMSHUHU TIOTOKOB (B YXBOCTBE OCTPOBA).

Kaaccuduxauus nepekaron

Mopdorormiaeckoe CTpoeHHE — TOJMBKO OIUH, XOTSI M O4eHb BOYKHBIN KIIACCH()HKAITMOHHBIHA
TIpU3HaK repekaroB. [ToMrMo MOpQOIOrnH, KaXKIIbIi TIepeKaT XapaKTepru3yeTcst MOBIKHOCTBIO
(M3MEHEHHEM ITOJIOKEHHS Ha PEKe), AMHAMHUKOHW CBOMX MOP(HOJIOrHYECKUX HIEMEHTOB, YCIOBUSMU
(hopMHpOBaHHSI, MHOTOJIETHIM M CE30HHBIM PEXUMOM M3MEHEeHHs ITyOHH (BCIIEACTBHE pa3MbIBa/
HaMBbIBa TpeOHeil) Tl KOMOMHAIMSAMU U3 IBYX-TPEX IPU3HAKOB, KOKIBIN M3 KOTOPBIX OOBEKTHBHO
OTpaXkaeT Te WM HHBIe 0COOeHHOCTH NepekaroB. [IoaToMy nomHast KitacCH(MKAIS, OTPasKaroIIast
Ppa3HbIE CTOPOHBI YCIIOBHI POPMUPOBAHIS, MOP(OIIOTHH, PSKIMA U T. ., MOXKET OBITH TIPE/ICTABIICHA
B Bujie OJIOKOBOW CXEMBI, B KOTOPOH KayKIIbIi OJIOK OTBEYaeT BBIIEIICHUIO THIIOB MEPEKATOB I10
OJTHOMY YETKO 0003HAYEHHOMY TPH3HAKY. Takol moaxox BriepBbie ucnons3oBan H.J. MakkaBees
(TIpoektuposanue..., 1964). Cnemys ero moaxomy, Obuia pa3padoTaHa KOMILICKCHAs KITaCCH(DUKAITHS
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TIepEeKaToB, pe/ICTaBlIeHHas Ha puc. 3. Biiok A otpaxkaeT MOp(OIIOTHIO EpeKaToB B COOTBETCTBUN
(C HEKOTOPBIM YIIPOIIIEHUEM) CO CXeMOH Ha pHC. 2. Bo3MOXHA 1 IOTIOHUTEBHAS JICTATA3AITHS
MOP(QOIOrUYEeCKOro CTPOCHHMsSI TIEPEKATOB: MEPEBAIbHOIO THUIIA;, XAPAKTEPU3YIOIHECS XOPOIIO
BBIPAXKCHHBIMU BBIOOWHOM ¥ 3aTOHUHOM; MO CTETEHH BBIPAKEHHOCTH MOOOYHEH, UX BBICOTBI U
T.11. B Oroke b BepIensiroTcst CBOOOIHO MepeMETIAIOIINecs], OTHOCHTEIFHO CTA0MIBHEIC TEPEKaThI
Y TIEPEKAThI C MPEPHIBUCTHIM TepeMeliecHAeM (TICPHOTNYESCKH BOSHUKAOIIUE 10 TEM HJIA UHBIM
MPUYMHAM, CMEILIAIoNIMecs] B TIpeeNnax OTHOCHTEIBHO KOPOTKOIO y4acTKa M TepeCcTarolive
CYILIECTBOBATh, PA3MBIBASICh MIIH COCAMHSSCH C HIDKEPACTIONOKCHHBIM CTaOMIBHBIM TIEPEKATOM,
TMOMOJTHSISL €10 HaHocaMu. TlocieiHre MOXXHO BBIICIHTh B CAMOCTOSITEIbHYIO PAa3HOBHIHOCTD
MEPEKATOB, T.K. OHH MCIIBITHIBAIOT [IEPUOIMYECCKYIO aKTUBU3AIHIO MepedOpMUPOBAHUIA, KOIIa Ha
HUX CBEpXY Ha/IBUTAIOTCS CMEIIAIOIIECS TIEPEKaT U €T0 TIOO0YHH.
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Puc.3.  KomrmiekcHas 010K0Bas KilacCH(HKAIHS EPEKATOB.

ITo npuurHam 06pa3zoBanus (010K B) BELIEISIOTCS aKKyMYJISITHBHBIE ITEPEKaThI U ITEPEKaThI,
KOTOpbIe 00pa30BaIUCh BCIEACTBUE HAKOILICHHS HAHOCOB HA HEPOBHOCTSIX KOPEHHOT0 JIOXKA PEKH,
KOTOpBIE TMPEMSATCTBYS CMELIEHUIO TTO00YHEH, BO MHOTOM BIIMSIFOT HA MHOTOJIETHHI M CE30HHBIN
pexuM nepedopmupoBannii. Camo ke 00pa3oBaHHE MEPEKaTOB KaK KPYIHBIX TPSIOBBIX (OpM
(mMaxpodopM) pycIoBoro penbeda CBSI3aHO C PasIMIHBIMU NPHYNHAMH, 00YCIOBIMBAIOIINMA
CHIDKEHHE TPaHCTIOPTUPYIONIEH CITOCOOHOCTH MOTOKA, M MacCOBBIM MEPEMEIIECHHEM BICKOMBIX
HAaHOCOB (30HBI IOJTIOpPA WIIM PAacIUIAaCTBIBAHUS ITOTOKA, €0 PAcCPEAOTOYEHHS M0 pyKaBaMm,
3aKOHOMEPHBIE U3MEHEHHS CKOPOCTHOTO IIOJIS ¥ MOILIHOCTH [OTOKA HA M3Ty4HHAX PyCclIa U T.1.).

brok I' xapakrepusyer rnepekarsl 1o Ce30HHOMY pexumy aedpopmarmii. H.11.Makkasees
(IlpoextupoBanue..., 1964) mokazam, dYTO Yy TMEpeKkatoB Cco CTAaOWIBHBIMH WU
MAaJIOM3MEHSIOIIMUCS TOOOUHAME KpuBast i = f (H) o0pasyeT ¢ ochio abcmmce yron a~45°.
Ecnn nepexarbl pa3MbIBatOTCsI B TTOJIOBOIbE M aKKyMYJIMPYIOT HAHOCHI B MEKEHB YTOI 0>45°,
IIpY 0OpaTHOM BPEMEHHOM COOTHOIIEHUH Pa3MbIBa/HaMbIBa — 0.<45°.

biok /1, ¢ Touku 3peHust reHe3unca nepeKaroB sIBISIETCST OTHAM W3 OCHOBHBIX: THITBI IIEPEKaTOB
CBSI3aHBI C OOIIMMH YCJIOBUSMHU MX (POPMUPOBAHHS HA KPHUIBSIX HJIM BEPLIMHE U3TyUHH, B y3IaX
Pa3BETBIICHNS WM CIUSHUS PYKaBOB U T.J., T.€. OCHOBHBIMHU JIEMEHTaMH KPYyIHBIX (hopM pycia.
Brizienienue oATHIIOB TEPEKaToB 00y CIIOBIIMBAETCS XapaKTepoM (OpM pyciIa, ¢ KOTOPBIMH CBSI3aHO
00pa3oBaHKe TOTO MM MHOTO IepeKara (TI0IoTHe WK KPYThIe N3ITyYHHbI, BT y3JIOB CONPSDKEHHS
PYKaBOB M TIp.) M KOTOpPBIE OMNPEEISIOT THAPABIMYECKYIO CTPYKTypy HoToka. Kpurepuem yist
BBIJIEJICHUS CAaMOT0 APOOHOTO NOAPA3IeIIeHNIs CILyKaT TaKKe JeTaau Mopdoorny pycia, KoTopble
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CBSI3aHBI C BIIMSHMEM Ha IepeKaT MECTHBIX OCOOCHHOCTeH pycia, (opMoii Bemylmx OeperoB B
IUIaHe, PacwICHEHHEM OCTPOBHOTO MacCHBa, COCTABIISIONIETO Pa3BETBICHHE, CHCTEMOI IPOTOK 1
PYKaBOB U T.I.

biok E ompenenser BbIIETCHUS IIEPEKaTOB 10 KPYMHOCTH —CJAraloIuX —HX
pyciooOpa3yromux HaHOCOB. OHHM ONPEAEISIOT YCIOBHS pa3MblBa MJIM HAMBIBA TIEPEKaTOB B
pazHble (a3l pexxuma. Ha criazie ypoBHeii rayiedHble 1 0COOSHHO TaJIeqHO-BaTyHHBIE ITEPEKaThl
3a4acTyl0 HE Pa3MBIBAIOTCSI, TIEpPEKaThl MPEBPAILAIOTCS M Ha MEpPeKaTe MPOUCXOIUT «IIOCAIIKA
ypOBHeﬁ. HOBTOMy CXEMbI «pa3MbIB-HAMBIB) IIEPEKATOB IIPHU MEPEXOAEC OT ITOJIOBOAbSA K MEKECHU
TIPOSIBIISIETCSI TOJIBKO HA TlecyaHbIX repekarax (Hamos, 1979).

[TonoGHbI OITOKOBBII MOIXOM, KaK ¥ B MOP(QOANHAMHYECKON KITaCCU(UKALINN PyCell PeK
MI'Y, no3BosieT, He MEHss CyIIeCTBa KJIACCH(HKALMH, TTOCTOSHHO JOMONHSITH €€ 10 Mepe
TIOJIyYeHHsI HOBBIX CBEJICHHH O MOP(OJIOTHH, PEKUME U PYTHX XapaKTepPUCTHKaX IEePEeKaToB,
YTO JIeTIaeT €€ B U3BECTHOI Mepe YHUBEPCATIBbHOM.

MHOro/1IeTHUI peKUM NepeKaTos

Cuewenue nepexamos 6 npeodenax nepekamubix y4acmkog — Hauooee sipkoe MpOsIBIICHHE
MHOTOJIETHETO PeXMMa AeopMalinii repekaroB. CKOPOCTH CMEILEHHS TEPEKATOB COCTABIISIIOT OT
20-30 o 300-500 m/ron B 3aBUCUMOCTH OT YCTOWUMBOCTH pyclia M BOZOHOCHOCTH peku (Haos,
1963 1 1979). Cmerasch K HIDKHEMY KOHITY TIEPEKAaTHOTO YUacTKa, OHH JIMOO Pa3MBIBAFOTCS, €CITH
PYyCIIO Cy’KaeTcs, IPOUCXOAUT CIIMB B PYCIIO C MOMMBI 3aTONMBIIMX €€ B MOJIOBOABE (IIABOIOK)
OCBETICHHBIX BOJ, WM UX MOOOYHM HAJBUTAIOTCS HA OTHOCHTEIBHO CTAOWIBHBIC MEPEKaThl,
PAacTIONoXKEeHHbIE Ha M3JTyYNHAX MM B y3/IaX pa3BETBICHHH pyciia Ha PyKaBa.

[Nepemernatormecs: nepekarbl XapakTepHbI I HEPa3BETBICHHBIX, OTHOCHUTENIBHO
NPSIMOJIMHEWHBIX WM CTa0OM3BUITHCTHIX pycen (puc. 4). Ha Takux yyacTkax OHHM BCTpEYaroTcst
TpyIIaMH, ¥ UX TIOOOYHH PACIIONOXKEHB! B IaXMaTHOM mopszake. [lobounu, cMenascs BHA3 IO
YYacTKY C MOJIOTIMH 3ITyYHHAMH, yBEIIMIMBAIOT CBOH Pa3MEPhI B HYPKHNX KPBIIbSIX y BBITYKIIBIX
OeperoB M yMEHBIIAIOTCS B pa3Mepax BIUIOTh 10 OTTOP)KCHHS WM Pa3MbIBa (C OCIETYIOIIIM
BOCCTaHOBJICHHEM I10 Mepe CMEIIEHHsT) Y BOTHYTHIX OeperoB. Ha pexax ¢ pa3BeTBICHHBIM PyClIOM
TIepeMeILaoIInecs TIepeKaThl BCTPEYatoTCsl Ha yU4acTKaX He3HAUYMTEIEHOTO IIPOTSHKEHUS MEXK/TY
nepeKaTramMy, 3aHUMAIOIIIMU IIOCTOSHHOE MOJIOKEHHE Ha peke (HarpuMep, MEeXTy OTASITbHBIMU
pa3BeTBIICHUSIMH) WK B pykaBaX. CKOPOCTH MX 3aMEIISIOTCS, KOI/Ia MOOOYHH PacoararoTcs
y BBIIYKIJIBIX OEpEeroB M3Iy4HH, M, HA00OPOT, pacTyT MPH MPOXOKICHHH MOOOYHEH B 30HAX
yckopeHust TedeHns. COOTBETCTBEHHO IMPONCXOIUT IEPHOMIECKOE YMEHBIIICHHE M yBEIIMICHHUC
pa3MepoB MOOOYHEH.

CMmeHa TEpHONOB HMHTEHCHBHOIO M 3aMEUICHHOTO CMEIIEHHS MepeKkaroB BHU3 10
TEUCHHUIO CBsI3aHa TaKKe C KoJIeDaHHUsIMH BOIHOCTH PEK B NEPUO MOJIOBOMIbSL. DTH CBSI3U TAKKE
JIEMOHCTPHUpYET puc. 4, HA KOTOPOM TPEACTaBIeH TpadMK CMENICHHs MOOOYHEH MepeKaToB Ha
y4acTKe HrbkHeil Beraerpl, CoBMEIeHHBIH ¢ rpadrKoM KoreOaH s MaKCHMAaIbHBIX YPOBHEH BOIBI
Ha TuaponormaeckoM rocty Sperck (Hamos, 1963 ¢ momomsenwsivm). [IpuBeneHHbII puMep —
JIOCTATOYHO THITMYHBIA HE TOIBKO JULs BeYerpl, HO 1 Ut ApyTHX pek Oaccelina CeBepHoii J{BrHbL,
Bumos, Ok, JloHa 1 ApYrHX peK C TaKuM e MOPQOAMHAMUYECKUM TUIIOM pycna. B Havaine
ydacTka (OpMHUpYETCsl CIIOKHBII MEpeKaT ¢ OCEPEKOM, KOTOPBI 3aTeM MPHMBIKAET K JICBOMY
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Oepery u o0pasyeT HWKHHI 1I0004eHb nepekara. CHopMUpOBABILMIICS TaKUM 00pa3oM TepeKar
CMEIIACTCsl BHU3 110 TEUCHHIO CO CcpeHeii ckopocThio 80—90 m/roa. Takwe nmepeyopMUPOBaHHS, T.C.
TpeBpalieHre ocepeaka B T000YeHb, IMPOUCXOIIT TeproandecKe depe3 20 JIeT BCIISICTBIE Yero
MOOOYHH MEPEKATOB UCIBITHIBAIOT HEpaBHOMEPHOE MepeMeltieHne: 10 250 M/Toj, BIOb BOTHYThIX
OeperoB, I7ie OHM YaCTHYHO Pa3MBIBAIOTCS, M OKOJIO 25 M/TO/1 Y BBITYKIIBIX OEPETOB, YBEJIMIHBASICH B
pa3mepax. B iepBoM cityuae coz3narorcst GraronpursITHbIE YCIIOBHSI JUTsl HICKYCCTBEHHOTO OTTOPKEHHST
NMOOOYHS M, MO-CYIIECTBY, JMKBU/IAIMN NIepeKaTa; BO BTOPOM IIPOPE3U CJEIyeT TPaccHpOBAaTh,
WCIIONB3Ysl HANPABJISFOLIIEE BO3/CHCTBHE BOTHYTOTO Oepera Ha BhIIIENeKAIIeH U3y IHHE.
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Puc.4.  Ilepememienne moOouHel mepekaroB Ha ydacTke p. Bemermpl. A — rTpadmk
TiepeMeIeHust epekaroB; b — mian pycia (o cxeme 1959 ); B —rpaduk xonebanmit
MakCHMalbHBIX ~ YPOBHEH IO rupaposormdeckoMy mocty SIpeHck. | — mpuBepx
1o004HST; 2 — IPUBEPX OCEPerIKa; 3 — YXBOCThE IMOO0UHS; 4 — YXBOCThE OCEPEKa;
5 — U3MCHEHHE TIOJIOXKCHUSI PABOOCPEIKHBIX TOOOYHEH; 6 — TO JKE JICBOOCPEIHKHBIX
mobouHeit; 7 — To ke ocepearoB. bykBaMu 0603HauCHBI TTOOOYHH TTEPEKATOB.

BpemenHoit naTepBai ot (OpMUPOBAHUS MIepekara B Hadale IMepeKaTHOro yJacTKa 10 €ro
pa3MbIBa WM Ha/IBIDKEHUSI HA OTHOCHUTEIIBHO CTaOMIIBHBIN IMepeKaTr 3aBUCHT OT €TO JUTMHBI U
CKOpOCTH cMeleHus1 Tobouneil. Ha Brrderne nepexarHble y4acTKH MMEIOT JUIMHY OKoio 13
KM; TIpu cpenHel ckopoctu cMmettenust 80-90 M/Tof KaxKIplii U3 MepeKaToB MPOXOIUT ATOT
MyTh B TeueHun okono 150 jer. [Ipu 3ToM 00pa3oBaHue B Hayajie ydacTKa HOBOTO IepeKara u
HaJIBIDKECHHE NIepeKara Ha CTaOMIbHBIN B BEPILIMHE Pa3BUTON H3TYUHHBI IPOUCXOIUT B CPETHEM
gepe3 20-30 sret. Ha Bepxaeit OOH IIUKITBI, CBI3aHHBIC CO CMETIIEHIEM TIePEKaTOB CO CKOPOCTHIO
110 200—250 m/ron Ha ygacTkax amuHO# 10-12 kM, ipomomkarores ot 10 1o 4050 et (PycnoBsie
npotiecchl..., 2001). Tlpu 3ToM Ha y4acTKe OAHOBPEMEHHO CYLIECTBYeT 6—8 CMelaroluxcs
nepekaros ¢ maroM 1-1,5 kM. Ha cpenneit O0u, uMeroriieii 6osee yCToHIMBOE PyCiio, CMEIICHHUE
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TIEPEKATOB MPOUCXOIUT CO CKOPOCTAMHU, B 2—3 paza MeHbITUMU. OOBIYHO TaKKe EPEKaThl UMEIOT
MMOOOYHH, PACTIONIOKEHHBIE B ITAXMAaTHOM TOPS/IKE, U IEPEMEIIAIOTCS MEXIy OTHOCHTEIIBHO
CTaOWIIFHBIMU TIepeKaTaMy Ha W3ITyYHHAX I B y3lIax pa3BeTBIeHUs pycia. Hike ycrps Tomu
TIepeKaThl CMeMmarTest co ckopocthio 100-300 m/ron, HO Tipu MPUOIIDKEHIH K CTaOWIEHOMY
TiepeKary B BEpIIMHE M3IYYHHBI CKOPOCTb CMEIICHHS TTOOOYHEH PEe3KO YMEHBIIACTCs, Yepes3
Kaxzpie 15—20 et mpoucxoauT 0OMeNICHUE Pyclia, CTPEKEHb MOTOKA UCKPUBIISCTCS.

Pexxkum niepekatoB, pOPMHUPYIOIIMXCS HA HEPAa3BETBICHHBIX Y4aCTKaX, I/ PYCIIO MPOXOAUT
BJIOJIb BEICOKOTO Oepera, 3aBHCHT OT (JOpMBI BEYILIETo Oepera v reoiornuecKoro CTpoeHus pyciia
u GeperoB (IIpoexrupoBanue..., 1964). CMmerasick Ha y4acTOK HIDKE MBICA KOPEHHOTO Oepera,
MOOOYCHP TIepeKaTa 3aMeIIICTCS M PACTET B BBICOTY. [IpH 3TOM KOPBITO €r0 OKa3bIBACTCSI TIOM
HaNpaBILIIOIIEM BO3ICHCTBIEM HA MOTOK MbIca M yryomnsercs. [Ipu nanpHelniem cMenieHnn
repeKara BHHM3 II0 TEUYCHHIO 3TO BO3/IEHCTBHE oOciabeBaer, NMOTOK Ha KOpHITE IiepeKara
pacracThIBatoTCs, U OHO MesteeT. OTHOBPEMEHHO B THUIOBOW YacTH IMTOO0YHSI, BIIOJIb KOPEHHOTO
Oepera, u3-3a WMCKPHBICHHMS NMPOTOKA BO3Je Hero (opMmupyercs MOOOYHEBBIA MPOTOK, YTO
eme Oolple crOCOOCTBYeT oOMerneHHMIO Tepekara. IIpw mocienoBaTenbHOM PAacIIONOKEHUH
CMEIIAFOIIErocs IepeKara BO3Je BRICTYIIOB KOPEHHOTO Oepera W'y BRIPOBHEHHBIX €T0 OTPE3KOB
TIepUO/IBI YIITYONIeHHS KOpBITa MepeKara YepeaytoTcsl BO BpEMEHH C MEPUOaMH €r0 OOMEICHHSI.
Hixe mzeya kopeHHOTO Oepera Takol nepekar 0ObIMHO TPaHC(HOPMHUPYETCSI B KPYITHYIO TPSLy
nepeceKaronyro pycio mof ymiom 20-30°. Orubas Takyro rpsiy, CTPeXKeHb MOToKa 00pasyeT
KpyTO# u3ru6. [1ouT OMHOBPEMEHHO THIJIOBOM YacTH MOOOYHS BO3HUKACT OOOYHEBBIN IPOTOK,
1, KOT1a OTHOIIICHHE [UTMHBI M3rM0a K ero mary /L ~ 1,6, IpONCXOOUT OTTOpKEHHE TOOOYHS, Ha €TO
MecTe 00pa3yeTcst 0cepeIoK, KOTOPHIA CO BpeMeHeM OTKIIOHSCTCSI K IIPOTHBOIIOIOKHOMY Oepery,
HapalyBasi pactioyIoKeHHbIEe TaM oTMelH. [1000HbIe IIMKITBI UIMEIOT IPOOIDKUTENBHOCTH 9—10
JIET; 32 3TO BpeMsI IIepeKaT CMEIIAETCsl BHU3 10 TEUEHUIO Ha 2,54 KM.

[MepedopMupoBaHHs OTHOCHTENBHO CTAOWIBHBIX IEPEKAaTOB BHE 3aBHCHMOCTH OT HX
TIOJIOXKEHHSI Ha PeKe 3aKITIOYaroTCs B YUTMHEHWH BEPXHETo MOOOYHS MM POCTE KOCHI B €T0
YXBOCTBE, 00pa30BaHNH 3aTOHCKOM YaCTH M MUTPAIMH B TEUEHHUH Psia JIET KOphITa epekara oT
BEpXHETO TOOOYHS K HIDKHEMY W 3aTeéM OBICTPOM €ro MepeMeIeHIH (32 OHO TTOJ0BObE HITH
T1aBO/IOK) K BEPXHEMY MOOOYHIO B HAIPABICHUH HAMOOJIBIIETO MOMEPEYHOro YKJIOHA BOJXHOM
MOBEPXHOCTHU (PHUC. 5). DTO COMPOBMKAACTCS OOMEICHHEM KOpPBITa BO3JIC HIDKHETO IMOOOUHS,
YCUJICHHEM €TO IMOANIOPHOTO BO3/ICHCTBHS HA MOTOK B BEpXHEH IJIECOBOM JIOIIMHE M POCTOM
TIOTIEPEYHOT0 YKIJIOHA MEX/Ty HEH M BEpXHEHN 4aCThIO HIKHEH IIIECOBOM JIOIIMHBI MITH 3aTOHCKOM
YacThIO Mepekara. [lepemereHre KophiTa B BepXHee HOJMOKEHNE, HA000POT, COMPOBOKAACTCS
Pa3MBIBOM MITH OTTOPKEHIEM YXBOCTBSI BEpPXHET0 IIOO0YHS C 00pa30BaHUEM B ITOCIICTHEM CITydae
ocepesika, YaCTHYHOM MITM TIOJTHOM JIMKBUJAIMEH 3aTOHCKOM YacTH repekara U 00ObenHEHnEM
€€ C HIDKHEH I1eCOBOH JIONMHOI. B 3TOM NoJIoykeHNH Ha KOPBITO MepeKara NOCTyaeT MEHbIIe
HAHOCOB, U OHO yrIyOsiercs. Bo3Hukarommii B Xozie 3TUX nepe)OpMHUPOBAHHIA OCEPEIOK CO
BpeMEHEM TPHUIICHSETCS K HibkHeMmy ToOouHro. Ha CeBepHoii /IBrHE MOJMHBIA MWK TaKUX
niepepopmupoBanmii cocrapisier 5—10 sret, Ha Brraerne — oxono 20 net, Ha Bepxueit O6u — ot
2-3 10 HECKOJIBKHX JCCATKOB JICT, IPOSBILLICE 0OCOOCHHO YETKO Y TIePEKaTOB, HAXOMAIIIXCS B
MECTHBIX PaCIIMPEHMSIX Pycia, B pa3BETBICHIAX U HA M3Ty4HHAX. Y MEPEKaToB NPH CIUSHUU
PYKaBOB (B YXBOCTBSIX OCTPOBOB) MPOJIOJDKUTEIBHOCTh IUKIIOB OT 3—5 1o 20-22 (B cpenHeM
10-12) ner. Hepenko HanGosnblne TyOHHBI HAOIIONAIOTCS IPH CMELIIEHUH KOPBITA K HIDKHEMY
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MOOOYHIO, ITOCKOJIBKY 3/1€Ch OHO pacIojiaracTcs B 30HE YCKOPEHHUS TEYCHUS HA HM3BHJIMHE
JIUHAMHUYECKON OCH TIOTOKa, OTHOAroIero mobodeHs mepekara. OmMHAKO HAJIMYWE 3aTOHCKOM
YaCTH, PA3BUTON B YXBOCThE BEPXHETO MOOOUYHSI, BOSHHKAIOIIIEE [T03TOMY BEEPHOE PACXOKICHHUE
CTpyHi MOTOKA HA CETIOBUHE MEPEKaTa, a TakiKe MojI3aCTPYKHOE TEUCHHE B MOJIBAJIBE [IepeKaTa
OBICTPO HENTPATU3YIOT THAPABINYECKYIO BBITOJHOCTh HIYKHETO MOJIOXKEHHS KOPhITA.

Crporoii HeproYHOCTH B Iiepe()OpMUPOBAHHBIX IIEPEKATOB OOBIYHO He HAOIOAETCS, T.K. Ha
POCT KOCBI BJIMSIET MOIIHOCT ITOJIOBO/IBSI, HAJIBIYKEHUE Ha IIepeKaT CBEpXy OOOUYHEH 1 0CEPEIKOB,
a TaKKe HalpapisIollee BO3NCHCTBHE Ha TIOTOK BEyIIero Oepera HENOCPEJCTBEHHO BhIIIE
IepeKara, B BEpXHEH IUIECOBOI JIoLMHE. B 1oz1bl ¢ BHICOKMMU IIOJIOBOABSIMU ITPEUMYILIECTBEHHOE
pa3BUTHE, TIPU MPOUNX PABHBIX YCIOBHUSIX, MOMyYaeT KOPHITO MEpeKara B HIKHEM IMOJIOKEHHUH,
KOTOPOMY COOTBETCTBYeT PAJIyC KPHMBH3HBI JIMHAMUYECKOH OCH TOTOKA; HA00OpOT, HU3KHE
TIOJIOBO/IbSI OJArONPHSTCTBYIOT YIITYOJIEHUIO M 3aKPEIICHHIO KOPhITa BO3JIE BEPXHErO IIOO0HSI.

Hanpapsironiee  Bo3zelcTBue Bemylux OeperoB HauOolee OTYETIMBO IIPOSIBISIETCS B
COCTOSIHUM TTEpEKaTOB HAaMEAHIPUPYIOIIHX pekax. Kak paBiiio, Takue repekarbi XapakTepH3y FoTCst
MAJIOi M3MEHUYHMBOCTBIO MOJIOXKEHHUSI KOPBITA, Ha KOTOPOE HAIPABIISIETCS [TOTOK BOTHY THIM Oeperom,
M €10 OTHOCHTEIIBHO OOJBIIMME €CTECTBEHHBIME [ITyOrHaMU. Takol CTaOMIbHOCTHIO OTINYAIOTCS
TIepeKaThl Ha MAJIBIX U CPEIHHX pekax. Ha m3myunHax OONbIIMX peK, UMEIONIUX [IKPOKOE PYCIIo
(o 1000 M u Gornee), HANPABIISFOIIEE BIUSHKE BEMYIIUX OSPEroB 0cnadeBaeT, U MepeKaThl 31eCh
XapaKTepU3yIOTCsl IUKINYHOCTBIO B CBOMX MHOTOJIETHHX NEPe(h)OPMHUPOBAHHUSIX.

1942 .

Puc.5. MHoronetHrne H3MeHEHHS TOIOKEHHS KOpHITa Niepekara Ha p. CeBepHoii /[puHe,
CBSI3aHHBIC C YIUIMHEHUEM BEPXHETO ITOOOYHS M OTTOPKEHHEM €TI0 YXBOCThSL.

B passerBieHumsx pycna mepe(OpMHUpOBAHHS, CBS3aHHBIC C H3MCHEHHSMH TOJIOXKCHUSI
KOpbITa TIepeKara, 3aHMMAIOLIEr0 OTHOCHUTENFHO MOCTOSHHOE IOJNIOKEHHE, OOYCIIOBIIMBAIOT
MIEPUOAMYECKHIT Pa3MbIB U 00pa3oBaHHE MOOOYHSI Y OTOJIOBKAa OCTpOBa. BO Bpemst BBICOKHX
TOJIOBOZIMI TMHAMUYECKAs! OCh TIOTOKA CIPSIMIISICTCSL M [IPOXOIKT BIOJb HITH OJIMIKE K OrOJIOBKY
OCTpOBa, TJI¢ YIIYOISIETCS CMEIIAOIIEEcs CIOa KOPBITO TepeKara M Pa3MbIBACTCS OrOJIOBOK
0CTpOBa. DTOMY CHOCOOCTBYET CMEIEHHE YXBOCThS BEPXHEI0O MOOOYHS, HAXOMSIIErOCs Tepes
3aX0/IOM B PyKaB, WIIM Pa3BUTHE 3/1€Ch KOCHI, 3aKPEIULIIOIIEEe KOPHITO TepeKara B HUKHEM
MOJIOXKEHHHU. B ManoBoHbIe 107161, HA0OOPOT, KOPBITO IEpeKara Bo3JIe OrojIOBKa OCTPOBA MeJieeT

RIVER CHANNEL DEFORMATIONS

H13-3a YBEJIMYCHUS KPUBU3HBI I[I/IHa.MI/I‘leCKOI‘/‘I OCH ITOTOKa 1 OTTOPKEHUA YaCTU UJIA BCETO BEPXHETO
TTOOOYHST; TMHAMHYECKas OCh TIOTOKA U KOPBITO ITepeKara IIepeMEIaloTcst B BEpXHee MOJIOKEHHE.

[Nepromueckoe HaABIDKEHHE HA y3el Pa3BETBICHHS IMMOOOYHEH, CMEIIAOIIMXCs BIOJb
Oepera, coO CTOPOHBI KOTOPOTO HAXOAUTCS 3aXOIl B OCHOBHOH PYKaB, COIPOBOXKIACTCS PE3KAM
HCKPHUBJIEHUEM TMHAMUYECKON OCH MTOTOKA M CMEIIEHUEM KOpBITa [EpeKaTa B HIKHEE ITOTI0KEHHE.
IIpu 5TOM MOOOYEHL Yy OrOJIOBKA OCTPOBA MOXKET OBITh IMOJHOCTBEO Pa3MBIT, @ CYJOBOW XOII
TPKUMAETCS K OrojioBKy octpoBa. Ha @okuHCcKkoM nepekare BepxHeit Oou (puc. 6) HaBIKEeHHUE
TPaBOOEPEIKHOTO TTOOOUHS, €ro OTTOPKEHHE, 00pa30BaHKe Ocepenka, IPUWICHEHNE OCepeKa K
OTOJIOBKY OCTPOBA COBEPIIACTCS 32 6—8 JIeT, OCIIe YeT0 UKII TIOBTOPSIETCSL.

1987 1.

Puc. 6. IlepedopmupoBaHue mepekara B y3Jie pa3BeTBICHHS pyciia (Y OTOIIOBKa OCTPOBA),
CBsI3aHHBIE C ITOCIICAOBATEIEHBIM HAIBIDKCHIEM IIOOOYHEH Ha 3aX0]] B OCHOBHOI
(cynoxomnsrit) pykas (DokuHCKUi iepekat Ha Bepxuer O0n).

PaccMmoTpeHHBIE  3aKOHOMEPHOCTH MHOTOJISTHHX —TTepe)OpMHPOBAaHUIA IIEpEKaTtoB He
HCYEPITHIBAIOT BCETO TI0 MHOTOOOPA3HH, HO SBIITIOTCS HanOoJiee XapaKTepHBIMH, B TOH HIIM MHOH
Mepe TOBTOPSIOIMMHCS TIPH HAJIWYMHM CIENU(IIECKNX OCOOCHHOCTEH MPAaKTHYECKH Y BCEX
NepeKaToB. 3HAHKUE UX TT03BOJISET IPOrHO3HPOBATh NPOMCXOAAIINE U3MEHEHHS U YUUTHIBATh IIPH
TPacCUpOBaHUH 3eMJICUEpPIIATEIbHBIX TIPOPE3ei], UCONb3ys PU ITOM €CTECTBEHHBIE TEHACHIIUI
nepeopMUpPOBaHUIA IEPEKATOB.
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Ce3oHHble nepe)opMHUPOBAHNS EPEKATOB

Cesonnble nepe)OpMHUpPOBaHMS TEPEKAaTOB B CHCTEME BEPXHMI 1MOOOYEHb—CEIIOBUHA—
HIDKHUH T00OYEeHb, HAK/IA[BIBAsICh Ha MHOTOJICTHHI PEXHUM IEPEKaToOB, ONPEAEIISIOTCS
M3MEHEHUSMH BOIHOCTH PEKM B TEUCHHH TOfa, OT ONHOIO ce3oHa K Jpyromy. Hamboree
XapaKTepHOIl 0COOEHHOCTRIO CE30HHOTO PEXXMMa IIePEKaToB SABISCTCS aKKyMYISIUs HAHOCOB
(obmeneHme, HAMBIB) M pa3MbIB UX rpeOHell B pasHbIe (pa3sl BogqHOTO pesknma. B obmieit hopme
B ITTOJIOBOZILE TIPOMCXOANT 0Opa3oBaHMe caMuX nepekaroB. Ha crage momoBozss (maBopka) u
B MEXEHb TTIOTOK COCPEIOTAYNBACTCS B CPABHUTENIBHO Y3KOH YacTH pycia MEXIy MOOOIHIMH,
OCYILIECTBIISIS pa3MbIB I'PEOHSI, B KOTOPOM (POPMHUPYETCS CEIUIOBHHA, a 3aTeM M KOPBITO I1epeKara.
OnHako OTHOCUTENBHAs MAaJOBOJHOCTh IOTOKa IO CPaBHEHHUIO IOJOBOIBEM M CHIKEHHE
BOAHOCTH IIpU Tepexofe K MEXECHH He O00ECHeYMBAaeT BBHIHOC BCErO HAKOIMBIIErocs Ha
HepeKare MaTepuaia, i OH COXPaHsAETCSA B BUJIE MEIKOBOIHOM MEPEMBIYKH MEXKITY TTOOOTHIMH,
PpazzernsIoIIeH IIecoBbIe JIOMMHEL. B cpeqHee 1o BBICOTE MMOIOBOABE aMIUTHTY/Ia OTMETOK IHA
Ha Iepekarax OONbIIHNX peK cocTaBisieT 1,52 M, B BBICOKHE TIOJIOBOIBS JOCTHTAeT 3—4 M.

B npenenbHOM citydae rpy O0JIBIIOM CTOKE HAHOCOB HOBBILIEHHE OTMETOK JIHA Az cliemyer
3a mogbeMoM ypoBHel AH, t.e. Az=AH. Ha GonbumHcTBe Xe pek Az<AH, T.e. moBbIICHUE
OTMETOK J[HA OTCTAaeT OT MOBBIIICHNS YPOBHEH, M XOTS 3TO HE IPUBONT Ha MEpeKaTax-Tpsaax K
BBIPaBHIBAHUIO IOBEPXHOCTH [JHA B CHCTEME TTOOOUEHB-CEUIOBHHA-TIO00IEHb, OTMETKH JTHA HA
CEIJIOBHHE TIepeKaTa CTAHOBATCS OM3KH K OTMETKAM MOBEPXHOCTH TIOOOYHEH.

Ha criane momoBozpst (maBonka) 1 B MEXXEHb CHTyallus Ha riepekare Mensiercs. [1pn stom
HAauMHAaeT CKa3bIBaTbCsl MOATIOPHOE BO3JIEHCTBHE IlepeKara. YKIOHBI Ha TpeOHe mepekara
CTaHOBATCS OOJIbILIE, CKOPOCTH TEUEHHSI PACTYT, HA CEUIOBHHE NepeKara MPOHCXOMHUT Pa3MbIB,
(hopmupyeTcst KopbITo nepekara. [Tpu 3ToM 30Ha pa3MbIBa 1Mo Mepe Crajia YpoBHEH CoKpamaeTcs
HE TOJIBKO T10 IIMPUHE W3-33 CHIDKEHMS! BOXHOCTH IIOTOKA, HO U IO JUIMHE, COCPENOTaqnBasCh
B y3KOH mpurpeOHeBoi dactd Tpsasl (puc. 7, A). Takum oOpasoM, Mozmenb pekUMa IiepeKara
onwuckIBaeTcs (opMyITPOBKOH «TIepeKaThbl HAMBIBAIOTCS B TIOJIOBOJIBE, PA3MBIBAIOTCS B MEXKEHBY,
CIIpaBe/IMBON B 0000IIEHHOM BHJIE, OCPEHSIOIIEM H3MEHEHHS 32 TIOJIOBOJbE I MEXKEHb.

Bwmecte ¢ tem, ['U. llamoB (IllamoB, 1959) mo pexumy akkKymynslMd HAHOCOB H
pa3MbIBa MTPEUIOKIIT BELACTHUTD JIBE TPYIIIBI IEPEKaToB: 1) ¢ HAMBIBOM I'peOHS B ITOJIOBOIBE
U B HaJaje ero Craja, ero MOCIEAYIONMM pPa3MbIBOM, KOTOPBIII MOXET HaONIONaThCs B
KOHIIE CIaJia YpOBHEH; 2) pa3MBbIBAIOLIMECS B TEUCHUH ITOJIOBOAbBS (IIaBO/KA) M HAMBIBAEMBbIE
B KOHIIE €0 CNaja; B JAJbHEHMIIEM OHU WIN PAa3MBIBAIOTCSA WM MPOAOIDKAIOT MEAJICHHO
pa3mbIBaThes. HeonHO3HAYHOCTh ce30HHOrO pexumMa nepexaros ormedan H.M. MakkaseeB
(MaxkkaBeeB, CoBetoB, 1940), pazaenuBIIMi MX O CE30HHOMY HM3MEHEHHUIO INIYOWH Ha
TpH TPyHIBL: 1) cO CTaOMIBHBIMHE ¥ MaJIO U3MEHSIOIIUMICS OTMETKaMH; 2) pa3MbIBacMbIe
B TOJ0BOAbE (MTABOIKH) W HAMBIBAEMble B MEXEHb, 3) HaMbIBacMble B IIOJIOBOIBE H
pa3MbIBaeMble B MEXeHb. JIEHCTBHUTENBHO, C TOHMW)KEHHEM YpPOBHEH (M BOIHOCTH)
TIOJIOBOJIBS] CHIYKAETCSI TPAHCIIOPTHPYIOIIAs CIIOCOOHOCTH MoToKa WTp, 4TO 00YyCIIOBIMBAET
oOpazoBaHMe TIpsAbl NepeKkaTa M HaKOIUICHHE (aKKyMYJIILMIO) Ha HeH HaHocoB. Jlumb B
ME)XEHb, a HHOTJ[a ¥ IPU HEBBICOKUX JI0’KAEBBIX MTABOJIKaX KOPHITA IEPEKATOB Pa3MBIBAIOTCS
W yIIyONsIIoTCS, T.K. HOTOK, KOHIIEHTPHUPYSICh B €T0 MpeJieNiaX, UMEeT NOBBIIICHHBIC YKIOHBI.
BmMecTe ¢ TeM B MEXCHHBIN IIEPHO]] TOTOK Ha CEIJIOBHHE IIepeKaTa PacIiIacThIBAeTCs, U Ha
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€ro KOpBITE pa3MbIB WM HE MPOUCXOANT (MM OH OUYEHb HE3HAYUTENIbHBIN) WU U3-32 3TOTO
MIPOUCXOIUT aKKyMyJIsiliisi HaHOCOB. Ha HukHel Boruerne, Hanpumep, 13-3a 3TOT0 TITyOHHBI
Ha IepeKarax B MeXXeHb CHIXatoTcst 10 0,7 M.
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Puc.7. V3meHeHne mpomoiabHOTO Mpoduis BOAHON MOBEPXHOCTH Ha mecdaHoM (A) U
raieqHo-BaryHHOM (bB) mepekarax (I-I — momoBoase; 1I-11 — criag monososss; I11-
I — mexenn; AH — nepenan ypoBHeii; | — aiiHa 30HbI criafa ypoBHeit. 1 — Basen
B TIOJ[BAJIbE TPSIIBL; 2 — CIIOM pa3MblBa Ha TpeOHe MepeKara Ha Crajie MOJI0BOAbS;

] 5 |o°o°| 6

3 — TO k€ B MEXEHb; 4 — CJIOW aKKyMYJISLIMM HAHOCOB B MOJBAIbE Ha Craje
TIOJIOBOJBS; 5 — TO )K€ B MEXKEHB; O — raJleyHO-BaTyHHBIE OTJIOKCHUS.

Ha pekax ¢ rajieqHpIMHU 1 TaJIeqHO-BaJIyHHBIMH HaHOCAMH BCIIEZICTBUE (DOPMUPOBAHMS Ha
CIaJie YpPOBHEH OTMOCTKH Pa3MbIB I'peOHel IepeKaToB He MPOUCXOMT, ¥ OHH IPEBPAILAIOTCs
B IIPAKTUYECKH JKECTKHHA BOAOCIMB, HA KOTOPOM TIOHI)KEHHE YPOBHEH BOIBI COMPOBOXKAACTCS
JIOTIONTHUTENBHOM MX ITOCAAKON M CHIDKeHHEM IIyOuH (puc. 7, b), a MecTHbIe YKIIOHBI BOTHO
MoBepXHOCTH AocturatoT 2,0%o0 u 6omee npotus 0,1%o B mecoBbix nonmHax. [Ipu mogseme
YPOBHEH 1 B IOJIOBOJIbE MPONUCXOIUT pa3pylIeHNEe OTMOCTKH, U TpeOCHB MepeKaTa pa3MbIBaCTCST;
Ha00O0POT, Ha CI1aJIe IOJIOBOJIBS ITPOUCXOJUT Pe3Kast OCTaHOBKA HAHOCOB M OOMEJICHHE ITEPEKATOB.
AMIUTHTYa U3MEHEHHSI OTMETOK rpeOHel epeKaToB OT MOJIOBO/bS K MEXKEH! 0CTHTaeT 1,5 M.

OOMerieHre TepeKaToB B MOJIOBO/IBE, PA3MBIB HA CIaJie YPOBHEH M 4acTUUHOE OOMEJeHHE
B MEXEHb U IIPH JICTHE-OCEHHHX MABOIKAX XapaKTEPHO I BEPXHHUX IIEPEKaToOB B KaKIOMN Tape
CMEKHBIX IIEPEKaToB B IPEMIENax MePEKaTHBIX y4acTKOB. BMecTe ¢ TeM aKkKyMyIsilysl HAaHOCOB
Ha BEpXHEM IepeKare Co3[acT Ae(MIMT HAHOCOB Ha HipkenexameM. [lostomy mocnemHumi
pa3MbIBaeTCs BIUIOTh 0 MOMHON ymkBupamuy. OfHAKO MO Mepe pa3MbIBa BEPXHETNO MepeKara
MIPORYKTHI pa3MblBa MOCTYNAIOT HA HIKHUM, U 3716Ch aKKyMYIIHPYIOTCS HAHOCBI, KOTOPbIE BHOBb
(hOpMHUPYIOT MepEKaT, MPEICTABIISIONIHI Y Ke TPSITY MEHBIIIETO pasMepa MKy OOOUHSIMH JIBYX
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OONBIIMX MakpohopM PYCIOBOro peiibeda. Hibke Mo TEUCHHIO HA CICAYOIIMX MEPEKATHBIX
YYaCTKaX CXeMa MOBTOPSICTCL.

B MekeHb oOMeNeHIe TiepeKartoB HAONFOMAETCS Ha PEKax C PasBETBICHHBIM PyCIIOM, €CITH
TIPOKCXOUT TIepepactpe/ie/ieHHe CTOKA BOMIBI MEK/TY PYKaBaMHU OT TIONIOBOJIBS K MEXKEHH, OCOOEHHO
TP BBITIOHEHUH PYKABOM HAHOCOOTCACKIBAIOIINX (DyHKIWiA. [lepekarsl, HaXOSIIHecs! Ha 3aX0/e B
PYKaB, BOIHOCTh KOTOPOTO 10 MEPE MOHIKEHHSI YPOBHEN YMEHBIIIAETCS, MEJICIOT; B IIOJIOBOJIBE, KOTJIA
B 3TOT PyKaB HAMPABISICTCS Bce OOMbIIIAs YacTh Pacxoa BOIbI, MepeKar pasMbiacTcs. Bo Bropom
PyKaBe IMEET MECTO TPOTHBOTIONIOMKHAS TEH/ICHIHST: OOMEJICHHE B TIOJIOBOIBE, PA3MBIB B MEKEHb.

Puc. 8. KonebGanue oTMeTOK 1Ha Ha BEpPXOBOM CKJIOHE IepeKara M3-3a CMEIEHHs TPsii-
MUKpohopM (A) 1 aMIITUTyIa OTMETOK JHA Ha IepeKare B Ipeenax OTACTIbHON
rpsaasi-mukpodopmer (). OTMeTkn nHa: z,,— CPeNHME; Z — Hawbonpmue; z
— HaUMEHBIINE; 4z — UX aMIUTATY/a; 4] — BEIMYMHA CMEIIEHHS TPSI/IBI 32 BpeMs
At. 1 — ocpeaHEHHBIH MTPOQHIb Mepekara; 2 — UCXOJHOE TIOJIOKEHHE TIPSl Ha
nepekare; 3 — MoJIoKEHUE IPsiJl uepe3 HHTepBall BpeMeHH At.

CyI1eCTBEHHYIO pOJb B CE30HHON THMHAMUKE TIEPEKaTOB UTPAcT IBIDKCHHE JTOHHBIX TIPS
(Byraxkos, 1999; Typbixus, 1993). x 06pazoBaHue 1 iepeMeIeHue 1o epeKkary 00yCIOBIUBAET
pe3kue KoneOaHusT OTMETOK TpeOHEH IepekaToB, KOTOphIC MPOUCXOIT HE3aBUCHMO OT XOna
ypoBHs1. Ha criane rmonoBosibst (TIaBOJKOB) M B MEXKEHB MPH HU3KHUX YPOBHSIX BOJIBI, HA BEPXOBOM
CKJIOHE TIepekara (opMHUpyIOTCsi MUKPO(QOPMBI PYCIIOBOTO penbeda JutnHO 15-25 M 1 BeicoTOM
0,3-0,7 M. 3a cyTKM Kakaas Tpsaa CMEIIAeTCs IPUMEPHO Ha CBOIO JJIMHY, BBI3bIBAs B KaXJI0M
TOYKE COOTBETCTBYIOIINEC W3MCHCHHA FJ'Iy6I/IH. Takue TpAabl, EPEMENIAACH, B HaIllpaBJICHUN
OT BEpXHEH IUIECOBOH JIOIMHBI K TPEOHIO IepeKara, BBI3BIBAIOT KONEOAHMS OTMETOK JHA
B npenenax 10 0,7 M, KOTOpbIe OKa3bIBAKOTCS COOTBETCTBEHHO Bbllle M Hike Ha 0,15-0,35
M OTHOCHTENBHO cpenHeil mmanm (puc. §). IToBblnieHre MO OTHONIEHHIO K HEH OTMETOK JTHA
co3natoT 3¢ ekt oOMeNeHus rnepekara B MexeHb. B nonoBozbe, korna rpsiisi-MUKpoopMbl Ha
nepeKare pa3pyuiarTcs, CO3MacTcs 00paTHbI 3PdEeKT — ero pa3MbiBa.

Ha stom 06111eM (hoHe (aKKyMYJISIIHS HAHOCOB — Pa3MbIB IPeOHEH TePEKaToR) HAOMOIACTCS
TaKXKe CE30HHOE CMEIEHNE KOPBITA TIepeKaTa OT BEPXHETO MOOOUHSI K HIPKHEMY, @ MHOTA H €TO
BO3BPAILCHAE B UICXOIAHOE ITOJIOKEHHE (K BEPXHEMY ITOOOUHIO), ITOI0OHO TOMY, KaK 3TO IIPOUCXOIUT
NIPH MHOTOJIETHHX TepedopmmpoBanmsax. Bo BpeMsi MonoBozpsi, Korna MOOOYHH 3aTOTUICHEI,
a JMHAMHMYeCKas OCh IIOTOKa pacroyaracTcsi HaJ MOOOYHSIMH, BEPXHUH MMOOOYEHb YUTHHSECS
WITH pacTeT KOoca B €ro yXBOCThE C 00Pa30BAHKEM 3aTOHHHBI HA MECTE BEPXHEH YaCTH HIDKHEH
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wiecoBoil JiomuHbl (puc. 9). KopbITo mepekara OTTECHSCTCS B CTOPOHY HIDKHEINO TOOOYHS.
OmHOBpEeMEHHO B TIOBAJIbE NEpeKaTa BO3HHKACT IO3aCTPY)KHOE TEUEHHE, HAIPABICHHOE OT
YXBOCTBSI BEPXHETO TI000YHS K HIDKHEMY. briaroziaps eMy B 3TOM K€ HallpaBIIEHUH EPEMEIAIOTCS
HaHOCBI, CITOCOOCTBYIOIINE OOMETICHHIO KOPBITA MEpeKara 1o Mepe €ro CMELICHUsT K HIDKHEMY
nobouHI0. B mutore Mexmy BepxHel IIECOBOI JIONMHON M BEpXHEH YacThIO HIDKHEH IIECOBOM
JIOIMHBI WM 3aTOHCKOM YacThlO IepeKara BO3HHMKAeT MOINEPEYHbIH YKIOH ¢ HauOOJBIIMMU
3HAYEHHUSIMU BJIOJIb YXBOCTbS BEPXHEr0 0004Hs. Bo BpeMst 0CEHHMX MAaBOIKOB CTPEKEHb ITOTOKA
CMeI[aeTcs] B HAIPABICHNHM HAMOOJBIIETO MOMEPEYHOro YKJIOHA BOIHOW ITOBEPXHOCTH, BO3JIE
BEPXHETO MTOO0YHS IIPOMCXOAUT Pa3MbIB rpeOHs MepeKaTa u 31eCh BHOBb PACIIONAracTcsi KOPHITO
nepekara. Hepemxo 3TO CONPOBOXKIACTCS OTTOPKEHHEM YXBOCTBSI ITOOOYHS, 0Opa3oBaHHEM
ocepe/IKa Ha CEITOBHHE ITepeKara 1 MOJTHOM JIMKBUAIMEH 3aToHIHBL. OOpa30BaBIIHICS 0CEPENIoK
B JJAJIbHEHIIIEM ITPUYJICHUSIETCS K HIDKHEMY TIOOOYHIO, YBEJIMUMBAsI €10 Pa3MephI.

Hionw 1957 1,
2 _e=...Cpeaka +220 cm

Puc.9. Cesonnsie nepedopMupoBaHus Iepekara Ha BepxHeid OOH, CBsI3aHHBIE CO
CMELIEHHEM KOpbITa IlepeKaTa OT HWKHETO TI000YHS K BEpXHEMY.

3akjarouenne

B Poccunm ¢ 30—60-¢ romer XX Beka mepekaram Obliia TTOCBSIICHA OOIIMPHAS JIATEpaTypa, B
KOTOpOH paccMaTpuBAIIMCh OCOOCHHOCTH WX Tepe)oOpMHpOBaHHI Kak B MHOTOJIETHEM, Tak U B
CE30HHOM MacliTadax BPEMEHH, OOOCHOBBIBAIUCH NMPHUHIMITUAIBHBIE CXEMbl TPacCHpPOBAHHS
9KCIUTYaTalMOHHBIX Mpope3eil s odecreueHus: TpeOyeMbIX B HABUTAlMIO (TapaHTHPOBAHHBIX)
nryouH. B ganpHelimeM mpoOriemMa TepeKaroB OTOILIA HA BTOPOHM IUIaH, TOCKOJBKY B KOHIIE
60-x-80-e TOIIBI aKIIEHTHI B ICCIIEAOBAHIIIX PYCIIOBBIX IIPOLIECCOB HA CYIOXOIHBIX PEKaX CMECTHIIICH
Ha M3NIydeHne aedopmalmii pycia B IEJIOM WM CEpU TTEPEeKaToB il 000CHOBAHMS IPOEKTOB
KOPEHHOTO YITy4IlleHHs! BOAHBIX IMyTell. [Ipoucieqme ¢ Hadana 90-X ronoB pe3koe COKpaIleHUe
JIHOYDITYOUTENBHBIX pabOT HPUBEIO K BOCCTAHOBJICHHIO Ha PEKax HCXOMHOW (IO KOPEHHOM
PEKOHCTPYKIMK) MOP(OJIOTMH Pycell, €CTECTBEHHOIO PEeKMMa M DIyOWH Ha nepekarax. B aTux
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YCIIOBUSIX Ha IEPBBIN IJ1aH BHOBb BBIABHHYJIHCH 33/1a41 U3Y4eHHS epe)OpMUPOBAHHI TEPEKATOB
Y ONTHMH3ALMK IyTEeBBIX pabOT Ha OCHOBE BBLIBICHHBIX OCOOCHHOCTEH MX MHOTOJIETHETO H
CE30HHOT0 PEXKNUMAa KaK OCHOBBI IS TPACCHPOBAHNUS 3eMIIeHepIIaTeNIbHBIX ITPOpe3eii M BapbUpOBaHMs
TUIaBy4eil 1 GeperoBoii 0OCTaHOBKOH TSI CBOEBPEMEHHOTO NepeMellieHuns (hapBarepa.

3HaHMe 3aKOHOMEPHOCTEH CEe30HHBIX NepeOpMHUPOBAHUN MEPEKATOB JIEKUT B OCHOBE
TUTAaHUPOBAHUS CPOKOB TPOBEACHMS 3eMIICUEPNATENIbHBIX Pa0OT Ha peKax, SKCILUTYyaTHPYEMBIX
KaK BOAHBIC IIYTHU COO6H_leHI/ISI. HpaBI/IJ'lI)HO COCTaBJICHHBIN HX IMpOrHo3 TIO3BOJIACT B
ONPECACIICHHBIX CUTYalIUAX (HepeKaT K MCKCHU paSMBIBaeTCH) O0TKa3aTbCs OT UX BBINTOJTHCHUSA
Y OTPaHHYUTHCS CBOEBPEMEHHBIM ITepeMeIeHIeM OeperoBhIX U INIABYYHX 3HAKOB CYIOXOIXHOM
00CTaHOBKHM, COCPEOTOYMB BHHUMaHHE Ha MEpeKaTax, MEJICIOMNX B MAJIOBOIHBIA IEPHOI.
BmMmecrte ¢ TeM oOMeneHHE IEpeKaToB B MOJIOBOALE €IIe HE O3HayaeT HeOOXOAMMOCTH €ro
yryOleHusl, T.K. YpOBHH BOZBI pacTyT OBbICTpee TOBBIILIEHHS OTMETOK JHA. TakuMm o0pazom,
OINITHMH3AIMS ITyTEBBIX PA0OT CBSA3aHA C MPOTHO30M CE30HHBIX JiehopMalii EPEKATOB.

Bruasinenne 0coOeHHOCTEH! MHOTONETHHX Iepe()OpMUPOBAHMI MEPEKATOB  IIO3BONSIET
3a051aroBpeMeHHO TIPOTHO3UPOBATH MPOUCXOIIIHE Onarofapsi IM M3MEHEHHS. OTO TMO3BOJISIET
NPUHIMATh TPEBEHTUBHBIC MEPhI U1 NPEJOTBPAIICHUS HEKENATeNbHBIX C TOYKU 3PEHUS
YCIIOBHI CyJIOXOJICTBa TIOCIIEACTBHI Tiepe(hOpMUPOBAHHH, YUNUTBHIBATh MX TIPU TPACCHPOBAHUH
npopeseid, pa3pabaTbiBaTh NX B ONTUMAIIBHOM [UISI COCTOSIHMM [ITyOMH MOJIOXKEHHH, TPOM3BOIIUTE
CBOEBPEMEHHOE OTTOpKEHHE MOOOYHEH, MCIIONB3Ysl IIPY 3TOM €CTECTBEHHBIN PEXUM IEPEKATOB U
MEPEKATHBIX YYACTKOB.
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RIVER CHANNEL DEFORMATIONS

THE MECHANISMS OF ICE FORMATION AND CHANNEL DEFORMATIONS
OF SMALL FOREST STREAMS IN THE MOSCOV REGION

MEXAHU3MbI OBPABOBAHM S HAJIEJIEU U PYCJIOBBIE JIE@OPMAIIMA
B MAJIBIX JIECHBIX BOJOTOKAX [TOJMOCKOBbBA

A.M. Tarbeeva, L.N. Krylenko, V.V. Surkov, T.C. Daykovskaya

Moscov State University, Russia

Abstract

Field observations over the processes of icing formation and development of the channels of 3rd
order watercourses at Satinskaya Research Station of the Moscow State University have allowed to
reveal mechanisms of icing formation and channel deformations related to them. During the seven-
years period of observations icings occurred annually, except for two abnormal warm winters.
Formation of icings is observed at the channel sections with a permanent water flow. The greatest
thickness of ice cover is observed downstream the phreatic rise, next to wood jams where «ice
packs» are formed. Due to ice packs the flow either drains underground, or flows out on a surface
of ice, forming icing. Two kinds of channel deformations are connected with icings: channel erosion
under the ice in winter and formation of branches flow around the icing during a flood.

Brmonaeno npu noxaepxke PODU (mpoekt Ne-11-05-00317) u rpanty Ipesunenra
P® mna mognmepskku Bemynwx HayqHbIX mkon (mpoekTt HII-3284.2010.5).

BBenenue

Ilon Haymenpi0 MOHMMAETCS CIIOMCTBIA JIEASHOW MaccuB, 0Opa3oBaBIIMHCA IpH
3aMep3aHiH Ha TBEPAOM OCHOBAaHMH NMEPUOAMYECKN H3TUBAIOINXCS Boa [Anekcees, 2007].
O0pa3oBaHue PEYHBIX HalleACH MPOUCXOINT B PE3yIbTaTe IMOCIOHHOTO HaMEpP3aHUS BOMABI
HA MOBEPXHOCTH PEYHOTO JibIa. HemocpencTBeHHBIMU MPUYMHAMH 00pa30BaHUS PEUHBIX
Hajienel SIBJIAIOTCS YMEHBILIEHUE >KHBOTO CEYEHMs MOJJIETHOrO MOTOKAa (HalpuMmep, B
CBSI3M C HEPaBHOMEPHBIM MPOMEP3aHMEM pPYyClia) UJIU B PE3YyJbTaTe PE3KOr0 YBEITUYCHUS
pacxozia BOJIbI B MOJUIETHOM TIOTOKE (HampuMmep, MpU OTTEMENSX), B pe3yJbTare 4ero Boja
IO TPEIIMHAM MTOCTYTIaeT Ha MOBEPXHOCTH JibAa. OOpa3oBanue Hajenel B npenenax Poccun
Hambonee xapakrepHo pek Cubupu u JlanmsHero BocToka, rie HabMrogaroTess HU3KHE 3UMHUE
TEMIIEPATyphl B COUETAHUU CO 3HAUUTEIbHBIM IIPUTOKOM MMOA3EMHBIX BOJ.

B ycnoBusix MSITKOH 3UMBI fora JIECHOW 30HBI PycCKOM paBHUHBI, Halelu HE SIBIISTFOTCS
XapaKTepPHBIMHU sIBIIEHUsIMHU JUTs peK. OHako aaxe B [101MOCKOBbE B @aHOMAILHO XOJIOAHBIE 3UMBI
oTMedaeTcst 00pa3oBaHKe HajleIel Ha BOJOTOKAX TMEPBBIX MOPSKOB. Tak, onrcano oOpa3oBaHue
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Haneneit Ha p. Mesenke (4 mopsiIok, mwiomans Bogocoopa 40 kv?) sumoit 1946/1947 rr. (1nak,
1947), Ha BofoTokax PameHckoro paitona MockoBckoii odnmacti —3umoit 1953/1954 rr. (Cy60ora,
1957). [leranbHble MCCIEIOBAHIS HaTeel Ha MAJIBIX BOIOTOKAaX 30HBI CE30HHOTO IIPOMEP3aHHs
HE MPOBOMMINCh. MeXIy TeM, Hajleld OKAa3bIBAIOT CYIIECTBEHHOE BIHSHHE Ha IIPOLICCCHI
(hopMHpOBaHWs PYCEI MAITBIX BOJOTOKOB 10Ta JIECHOH 30HBI.

[l BBISIBIIEHMS] MEXaHU3MOB U ITPUYKH 00pasoBanust Haseen corpyaaukamu HUJI apo3uu
TOYB U PYCJIOBBIX MPOLECCOB OBUTM MPOBEICHBI MCCIENOBaHMS pyubs SI3BubI (3 MOPSIOK),
pacrnionoxxeHHoro B Oacceiine p. [IpotBbl, Ha monurone CaTMHCKON yueOHO-Hay4qHOM CTaHIMH
(YHB) MI'Y, B Kay»xckoii obmacti, B 100 kM K foro-3amamgy oT MOCKBEL.

XapaKTepHCcTHKA KII0YeBOro 00beKTa Hecae0BaHui

IMonmron Carunckoit YHB pacnionaraercs B 30He CMEIIaHHBIX JIECOB U MPEJICTABISET COO0M
BTOPUYHYI0O MOPEHHYIO PaBHUHY MOCKOBCKOTO Bo3pacTa. KimMar TeppUTOpHH yMEPEHHO-
KOHTHHEHTAIBHBIH C yMEPEHHO TETUTBIM JIETOM (CpemHsi TeMireparypa uiois +17°C) m ymepeHHO
XOMOAHOM 3uMoOlt (cpemmsist Temmeparypa sHBapsi muHyc 10°C) (OOmereorpaduyueckas
TpakTHKa. . ., 2007). Hanbonee HU3KHE TeMIeparyphl BO3/lyXa HaOJIOAroTCs B THBape-(eBpae
U B OTAENBHBIE Tofbl MOryT gocturath MuHyc 48°C. I'uaponorudeckuil pexxum TeppUTOPUU
XapaKTepu3yeTcsi BECEHHUM II0JIOBOIbEM, B TEUEHHE KOTOPOTO B MAJIBIX BOIOTOKAX HMPOXOAUT
60—80% romoBOro cToka BOJBI, MPEPHIBUCTON JIETHE-OCEHHEH M 3UMHEH MEXEHBIO. 3MMON
MIMTaHWE BOIOTOKOB IPEUMYIIECTBEHHO T'PYHTOBOE, 3a MCKIIFOUEHUEM MEPUOIOB OTTEIeNeH,
KOTOPBIX B TEUCHWE 3MMBI HAOIIONACTCS B CpemHeM 5—06. 3amMep3aHre MalblX BOIOTOKOB
HadMHaeTcs B Havasie HosiOps1. [ToHoe TasiHue NIb/a B pydbsX IPOUCXOIHT B KOHIIE aIlperis.
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Puc.1.  IlpononbHbiii mpodustb pyusst S3Buip! (1o [[lanuny u ap., 1999] ¢ usMeHeHusMu 1
JIOTIOJTHEHHMAMH): | — TanbBer; 2 — YY9acTKH ¢ MOCTOSHHBIM BOZOTOKOM; 3 — OpOBKa
Oanku; 4 — yCThs MPUTOKOB; 5 — KITIOUCBHIC YIACTKH HAONIONCHUIT; Te0IOTHYESCKOE
CTpoeHHeE: 6 — COBPEMEHHBIH aJITIOBHIA; 7 — MOrpeOCHHBIN YeTBEPTHYHBII aJUTIOBHH
(HepacwIeHEeHHEII); 8 — MOCKOBCKasi MOpeHa; 9 — (IIOBHONIAIMATIBHBIC OTIIOKCHUS
JTHETPOBCKOTO Bo3pacta; 10 — JHenpoBcKast MOpeHa.
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Pyudeit SI3Buiipl, Ha KOTOPOM MPOBOAMIINCH ETANIBHBIE HCCIIEIOBAHMS, SBIISIETCS BOIOTOKOM
3 mopsiika, UMeeT WIHHY 3,5 KM, miomname Bomocoopa — 7,6 k> IlosiBieHHE TMOCTOSHHOTO
BOJZIOTOKA IPUYPOYEHO K POPE3aHHIO PyUbeM TOPH30HTA JHEMPOBCKOH MOPEHBI B 2,3 KM BBIIIE
yerbs. Ha OTnensHBIX ydacTKax CpEIHEro M HIDKHETO TEUCHHS! BOJOTOK TEPSIeTCS B PBIXJIBIX
OTIOKEHMSIX o0MacTell BHYTPHOAIOUHON aKKyMYJISLMK 1 TIOrpeOSHHBIX aJUTIOBUATBHBIX MECKaX
(puc. 1). Pacxox Boztbl B ycThe pyubst SI3BuIIBI B 10JI0BozIbe cocTanisiet 200250 n/cex, B JIETHIO
M 3UMHIOI0 MEKeHE Kojieonercs ot 0,1 1o 30 si/c.

[upuHa pycna py4ss B CpeiHEM TeueHUH cocTanisieT 1,5-3 m. [TryOuHa motoka B Me)KeHb
xomebnercs oT 2-3 cM Ha nepekarax g0 2040 cM B mrecax. B momoBoape Boma mogHUMaeTCst
Ha 0,5-0,6 M. Pycito Ha oTpe3kax mepecedeHus JISTHUKOBBIX OTIMKEHHH CJIOKEHO BAyHHO-
TaJICYHBIM MaTepUAJIOM, B 30HaX JIOKAJIGHOW aKKyMYJIAILIMH — IlecdyaHoe. BricoTa oMbl pyubs
ot 0,2 10 0,5 M, mmpuna 2040 m.

3a mepron nonesbix HabOmonenuit ¢ 2004 mo 2011 rr. oOpazoBaHue Haleneil B pydbe
SI3BHIIBI, OTMEYATIOCh B TEUEHHUE IATH 3UM M3 ceMH. OCOOCHHO MOIIHBIC HAJIEAN OTMEYAIINCH
B 3umMbl 2005/2006 u 2009/2010 rr., KOTOpBIE XapPaKTEPH30BAIKCH CYIECTBEHHBIMU (HIKE
—20°C) 1 IponOMKHUTENBHBIMY (O0JIee ABYX HEZENb) MOHKEHUSIMH TEMIIEPATyPhl BO3AyXa B
staBape (puc. 2). He nponcxomuio oOpa3oBaHue Haeel B TOIbI C aHOMAIBHO TETUTBIMH 3UMaMH
2004/2005 1 2006/2007 rr:

Puc. 2.  Ocrarku Hanenu B pyube SI3Buim! B anpese 2010 .
Cocras pador

3umoii 2010/2011 1. Ha puMepe pyubs SI3BHIEI OBUTH IPOBE/ICHBI TIOJICBBIC UCCIICIOBAHUS
C IICJTBEO TPOCIICUTh MEXaHH3MbI M BBIIBUTH UCTOYHHKU 00pa3oBaHus HaiezcH. B pycie pyuss
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S13BHIIBI OBLIO MPOBEICHO OMPE/IETICHNE MOITHOCTH U CTPYKTYPBI JISJOBOTO ITOKPOBA, H3MEPEHHUSI
TEMITEpPaTyphI U IEKTPONPOBOTHOCTH BozIbl. Habmonenust 6p1uti mpoBeneHs! B stHBape 2011 B 33
TOUKAX O Beel umiHe pydbs. [1o qaHHBIM HaOMIONEHHI, OBLTH TOCTPOEHBI TPadHKN H3MEHEHNS
TEMITepaTyphl ¥ SEKTPOIPOBOAHOCTH BOJIBI M MOIITHOCTH JIb/Jja MO JUTHHE pyd4bs (puc.u 3 u 4).
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Puc.3. I'paduk u3MeHEHUS] MOLTHOCTH JISIIOBOTO IIOKPOBA 110 JUIMHE PYUbsl.
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Puc.4. I'paduk u3MeHEHHS TeMIEepaTypsl U HIEKTPOIPOBOJHOCTH BOJBI IO JUTHHE PYYbsl.
AHaJu3 pe3yjibTaTOB

Ha rpaduxe n3amMeHeHus] MOIITHOCTH JIEZI0BOI'O OKPOBa (pHUc. 3) ydacTKaM ¢ HauOoJbIIen
MOIIHOCTBIO JIbJIa COOTBETCTBYIOT MecTa oOpa3oBaHusi Hajened. [paduku n3MeHeHHs
TeMIepaTrypsl U TEIUIONPOBOAHOCTH BOABI (pHC. 4) MO3BOJSAIOT YCTAaHOBHTH OCHOBHBIC
WCTOYHUKY NTUTAHUS HAJIEEH.

Ha rpaduke MommHocTH JenoBOro mokposa (puc. 3) BHIHO, YTO JICOBBIA IOKPOB
HaOJIIOMIaeTCsl TOJMBKO Ha YYacTKax C IIOCTOSIHHBIM BOJOTOKOM. B BEpXOBBSIX, cpemHeM
TEUCHUU PYyubsl, [JI€ OH TEPSAETCS B PHIXJIBIX OTJIOXKEHUSX, U B IPUYCTHEBOH YaCTH, II€ BOJOTOK
(buIBTpyeTCs B HOMMEHHbBIE OTIIOKEHUs p. MICbMBI, HaOMIONAETCs CyX0e Pyciio, 3al0JIHEHHOE
cHeroM. B BepxHeM T€4eHHH, Ha pacCTOSTHUH OT 2,5 10 1,3 KM OT yCThsl, MOITHOCTH JIbJ]a HE
BEIMKA, M Y9aCTKH, IOKPBITHIC JIBJOM, YEPEIYIOTCs ¢ MONBIHBAME. Hanbombimas MOIIHOCTE
JIbJ1a HaOMIOIaeTCs B CPETHEM U HIDKHEM TeUeHUH, Ha ydacTke 1-0,3 kM oT ycThst. [IoBbIIeHHAs
MOIIIHOCTB JIbJIa Ha 3TOM Y4acTKe CBsS3aHa C 00pa30BaHUEM HaJe/IeH.

Ha rpajuxe Ttemmeparypsl Bombl (puc. 4) BBIIEISIOTCS HECKOIBKO MHKOB, KOTOpHIE
COOTBETCTBYIOT BBIXOJ[aM B PyCJIO TPYHTOBBIX BOJ. B 11enom, B BepxHEM TEUEHHM TeMIleparypa
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BOIbI BBIIIE, YeM B HWKHEM TEYEHWH. B BepXHEM TeYEHWM py4bs, HECMOTps Ha Oobliee
KOJIMYECTBO MCTOYHMKOB, MOCTYTAOIIUX C KPOBJIX JHEIPOBCKOH MOPEHBI, MOIIHOCTB JIEIOBOTO
TIOKpoBa HeBenvka. Ha OonbliieM NMpOTSDKEHMH PYyCIIo HE 3aMep3acT WM 3aMep3aeT JIMIIb Ha
HENPOIOIDKUTEIFHOE BpeMs. 37ech HaOMFONAlOTCST MHOTOUYHCIICHHBIC TIONBIHBM JKE IIPH
JIOCTATOYHO HU3KUX TeMIieparypax. BeposTHo, 3To CBSI3aHO ¢ OIIM3KNM 3aJIeraHAeM BOZIOYTIOPHOTO
TOPU30HTA M OTETUISIOIMM BO3EHCTBAEM TPYHTOBOTO PUTOKA Ha OOJIBIIOM MPOTSHKEHUH.

MakcuManbpHBIi MK TeMIepatypbl Bojisl (12,2°C) cOOTBETCTBYET CpEeAHEMY TEUCHHIO PYUbs
Ha paccTosHuM | kM OT ycThs. [loneBsle HaOMIONEHNS TTOKA3aIH, YTO HEIOCPEICTBEHHO B MECTe
BBIXOJIa TPYHTOBBIX BOJ MIX TeMITeparypa cocTaBisieT +6°C, Ho OHa TyT ke oxiakaaercs, u B 1-1,5
M HIDKE IO TEYEHHIO YrKe ocTaiseT Beero +2,2°C. Pacxon noctynaroniel B pyciio BOAbI HEBEIMK
u cocrassieT Beero okoo 0,1 si/cex. OnHako u3-3a MOCTOSHHOM ITOAMTKY TPYHTOBBIMU BOIAMH
HETOCPEICTBEHHO BOJIM3HM HCTOYHHKA PYCIIO HE MepeMep3acT.

ONEeKTPONPOBOHOCTE SBISIETCS] KOCBEHHBIM IPH3HAKOM MHHEpaIM3allid BOJBI, KOTOpas
3aBHCHT OT COCTaBa MOA3EMHBIX BOA. I[lpm comocraBneHMu TIpaduKa 3IEKTPOIPOBOXHOCTH
(puc. 3) c reonormdeckuM mpodmeM (puc. 1) BBLBIAETCSA, YTO MaKCHMATIbHbBIC 3HAYCHHUS
ANEKTPOITPOBOAHOCTH BOmbl (550—600 MCM) mpHypodeHBI K y9acTKaM MPOpE3aHHs pPydbeM
TOPU30HTOB JTHENPOBCKOH MOpEHBI. Bombl, mocTynaronye B BEPXOBBAX C KPOBIM MOCKOBCKOM
MOpEHBI, UMEIOT Hu3Kyto MuHepammzamuio (300350 mMCwm). Takke OTHOCHTENBHO HH3KYIO
MHHEPAIN3AIMI0 UMEIOT BOJBI, MOCTYTAMONIME B CPEIHEM TEUEHHH M3 JIMH3bI MOrpeOeHHBIX
UTIOBUATIBHBIX OTIOKECHUH.

INoctynatompe Ha 3TOM y4YacTKE TPYHTOBBIE BOIBI HE TOIYHYalOT TOANMTKY HIDKE IO
TEUEHHIO, TAK KaK MOJ3EMHBIIH BOZOCOOP TOPH30HTA AHEIPOBCKOM MOPEHBI OKa3bIBAECTCS PA30pBaH
TiepeceKaromiei ero mu3oi. Hrmke niepecedenst TMH3BI Bosia OBICTPO OXJIAXKIACTCS M 3aMep3acT.
Hanemm 3neck (opMUpYIOTCS B IEPBYIO TTOJNIOBHHY 3UMBI, ¥ K CEPE/IMHE SIHBApsI PyCIIO Ha ITaHHOM
Y4acTKe HOJTHOCTBIO IEPEMEP3aeT, UTO CBUIETENBCTBYET O OBICTPOM CHIDKEHUH JIeOUTa HCTOUHHKA.

Bunsinue nepeMep3aHusi pycJia Ha pycjoBble NPoLecchl

Ha ygactke HanOobIIIeH MOITHOCTHIO JIGAOBOTO TOKPOBA OBLTH BRIOPAHBI JBA YUaCTKA
JUTS ICTaJIbHBIX UCCIICIOBAHUI.

KitroueBoii yuactok Nel pacnonoxeH B 0,8 kM oT ycTba B 200 M HIKE 30HBI pa3Tpy3Ku
TPYHTOBBIX BOX W3 BOJOHOCHOW JIMH3BI IMOTPEOCHHBIX AJUTIOBUAIBHBIX OTIOKCHHU.
Pycno 3mece Meanmpupyer, B HEM HaOIIOHAIOTCS MHOTOYHCICHHBIE 3aJI0MBI, K KOTOPBIM
MIpUypoUYeHa HanOOJBINAsl MOIITHOCTH JIbJ1a (pHC. 5).

B cTBOpE OMHOTO W3 yHaBIINX JCPEBBEB OBLI 3AJI0KCH JIEJOMEPHBIA TpoPuis «Aby.
Bo Bpems HaOnronenuii B KoHIlle ssHBaps 2011 T B CTBOpe YMaBIIEro JEPEBa, JICHKAIIETO
Ha JHE PydYbs, PYCJIO IMOJHOCTHIO MEPEeMep3sio, 00pa3oBaB «ICIASHYIO MPOOKY» (puc.
6). Ha pacctosaum 20-25 M mepen ymaBIIUM JE€PEBOM PYCJIO 3alOJHEHO HaJeTHBIM
meaoM. Ha mpodwte BIIHO, 9TO MakcHMalbHasi MOIIHOCTD JIbaa — 42 cM — HaOmromaercs
HEMOCPEICTBCHHO IIepel] YIaBIIUM JepeBoM. Hipke Nekamiero aepeBa TONIIMHA JIba
pe3ko yMmenbiiaercs. B 15-20 M Bbliiie siexkaniero JepeBa MOBEPXHOCTHBIN CTOK NEPEXOAUT
mopycioBoit. HeOobIoi OBEPXHOCTHBIHN CTOK B IOJUICAHBIX KaHAJIAX MOSIBIISCTCS TOIBKO
B 50 M HIKE HETO.
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Puc.5. KiroueBoit yaactok Nel B pyuse AzBuirer: 1 — pycno; 2 — 6poBka Teppacsl; 3 —
OpoBKa MOWMBI; 4 — THUIOBOH IIOB MOMMBI; 5 — HaJeb; 6 — pyKkaBa OOTEKaHHs
Haneau; 8 — 3aJ0MBl U IOBaJEHHBIE JEPEBbS; § - IMOJOKEHUE JIeAOMEPHOIO
npoduis «Aby (mokaszaH Ha puc. 6).

cm 1004

0 5 10 15 20 25 30 mycn.

Puc. 6. Cxema wienssHOM IpoOKM» Ha KITI0YeBOM ydacTke Nel: mponosnsHbIi Tpoduis o
nnHIN «ABy» (TonoxeHue npouiis mokasaHo Ha puc. 5).

Hanenp Ha3TOM yuacTke 00pa3oBaiach B Ha4ajie 3UMBbI IIpH 00JIbIIIeM 00beMe IPYHTOBOTO
CTOKa, KOT/J]a TOBEPXHOCTHBII CTOK HE ycIieBall (pUIbTPOBATECs B TPYHT, CO3aBajics HAOP,
1 BOJIa M3JIMBAJIach Ha ITOBEPXHOCTB JIBAA.

B Teuenue 31MBI Ha yJacTKe CIUIONIHOTO TIepeMep3aHHsl JUTMTENbHOE BpeMs HabonaeTcs
MOJI3EMHBIN CTOK. BecHol BO Bpems TOJI0BO/BS PyCIIO HE YCIIEBaeT MpOTasTh, M BOJA TEUET
0 TIOBEpXHOCTH Jibaa. Ha 3ToM yuacTke HanOonee BEpOSTHO Pa3BUTHE PYKaBOB OOTEKaHHs
HaJiesieil BO BpeMs MoJIoBO/Ibs (puc. 5).

KiroueBoi#t yuactok Ne2 pacriosnoxeH Ha pacctosHud 0,4 KM OT YCThsI B HIDKHEM TCUCHUH
py4bsi, HIKE BHaJieHus] miaBHOro npuroka — [lomosa oBpara. B 100-150 M Bble ydactka
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HaOMIONAIOTCS. BBIXOABI TPYHTOBBIX BOJ M3-TIOJ TIPABOTO OIOJN3HEBOIO CKIIOHA JIOJIMHBL JTOT
YUYaCTOK MPUYPOUEH K YIaBIIEMY JEPEBY, PacHoIOKeHHOMY Ha BbicoTe 10—15 cM Ham mHOM
pyubs (puc. 7). HerocpeCTBeHHO BBIIIIE JIEKAIIETO JepeBa BOJa MO0 JIbJIOM HAXOMUTCS MOM
CHJIbHBIM HAMOPOM, TOT/[a KaK HIKE — HAMoOp BOJIbI OTCYTCTBYeT. Harop o6pa3syercs B pe3ysbsrare
3aTpyTHESHHOTO CTOKA BOJIBI M3-3a 3aK0pa o1 OpeBHOM. Briiiie OpeBHa Bo/Ia 10 BAOIEOSPETOBBIM
TpEeIMHAM U3JIMBAETCSl HA TOBEPXHOCTH JIbJIa M 3aMep3aeT. MOIITHOCTb CJI051 BOZIbI HA TIOBEPXHOCTH
JIbAA COCTaBIseT 1-2 CM, TPU 3TOM IIPOMCXOAMT HAMOKAHHME CHEra ¥ IpEeBpalleHHe ero B
KanreoOpas3HyIo 3aMep3aroIyIo Maccy. JlmHa yJacTka pacTekaHusl BOBI 10 JbIy pocturaer 10—
15 M pu mmpure 2-3 M.

cm 100

0 5 10 15 myen.

Puc.7. Cxema oOpa3oBaHMs HaJEAH HA KIIIOYEBOM ydacTke Ne2.

B Teuenue stHBapsi NEPHOIMUECKOE U3THSHIE BOJIbI HAOIIOAAIOCH Ha Pa3HBIX YUaCTKaX B
HIDKHEM TEUeHHH py4bsi. B oTiuune ot yyactka Nel, pacroyioKeHHOTO B CPEJHEM TEUCHUH,
00bEM TO3EMHOTO MUTAHUSI 31€Ch, BEPOSTHO, HECKOJIBKO BBIIIIE, OIaromaps 4eMy 3/1ech B
CepeIMHE 3UMBI IPOJOIDKACTCS aKTHBHEIH Mporiece GOpMUPOBAHUS HATICEH.

Ha yuyacTke CIUIOIIHOTO mepeMep3aHusl pyciia IMOBEPXHOCTHBIA CTOK IIEPEXOIHUT B
MO/I3EMHBIN, a 3aT€M BBIXOIHUT Ha MMOBEPXHOCTh U MPHBOAUT K (HOPMHPOBAHHIO CIICIYFOIICH
rpys! Hasenei Ha paccrostauu 0,6-0,4 kM 0T ycThst (puc. 3). Ha aToMm yuactke popmupoBanue
HaJIe/Iei IPOIOIKAETCS 10 CEPEANHBI MapTa.

C cepenuHbl MapTa BONM3U BBIXOIOB FPYHTOBBIX BOJ PYCJIO HAYMHACT OTTanBaTh. Bosia
HAYMHACT MOSBIATHCS B0 OEperoB, OT)KUMAeTCsl B Oepera ¥ BRIXOIUT Ha TIOBEPXHOCTH JIBAA.

BriBoabI

@opmupoBaHNE Halleleil Ha BOMOTOKAX C HEOONBIINM, HO NMOCTOSHHBIM TPyHTOBBIM
MMUTAaHUEM SIBIISICTCS CHENU()UICSCKON YepTOH Iora JIeCHOU 30HBI Pycckoll paBHUHEL. 31eCh
HaJle1 00pa3yroTCs €XKEroHO, 32 HCKITIOYEHHEM aHOMAJIbHO TETUIBIX 3UM.

dopMupoBaHHe Hajelell 3aBHCUT OT TEOJIOTUYECKOrO CTPOEHHUS TEPPUTOPUH, C
KOTOPBIM CBSI3aH PEKUM U 00bEM MPUTOKA IPYHTOBBIX BOJI.
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Haunbonee MouiHbIe Haeny 00pa3yoTCcsi HUKE BHIXOA0B IPYHTOBBIX BOJI, OTHAKO B MECTaX
MOBBIIICHHOTO TIPUTOKA TPYHTOBOW BOJIBI PYCJIO HE 3aMep3aeT, M HaJlenu He oOpa3yroTcs.
Hanenu gpopmupyroTcest MperMyIIeCTBEHHO B EPBYIO MOJIOBHHY 3UMBI, 10 CEPEANHBI STHBApPSI.

HawuGonpmme nepedopMipOBaHUs pyCell CBSI3aHbI C y9aCTKaMH, HA KOTOPBIX IIPOUCXOTUT
CIUIONIHOE TIepeMep3aHie Pycia, YTO MIPUBOANUT K 00pa30BaHHIO PyKaBOB OOTEKaHMS.
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BOUNDARY RIVERS OF RUSSIA - GEOGRAPHY AND
MORPHODYNAMICS OF CHANNEL SHFTS

I[NOI'PAHNMYHBIE PEKU POCCHUU — X TEOT'PA®MA U ITOCIIEACTBUA
[IPOSIBJIEHVA PYCJIOBBIX JIE@OPMAILINIA

A.S. Zavadsky

Moscov State University, Russia

Abstract

Distribution and length of boundary rivers are of primary concern in the work presented.
Geopolitical issues concerning in-channel processes ocurring in the boundary rivers are discussed.
Ilustrated by the example of major dynamic rivers possible variants of state border deformation
due to channel shifts are presented. Data is provided for a number of affected reaches in the Amur
river basin, which constitutes the longest river border of Russian Federation, to demonstrate the
process of possible demarcation of natural border between Russia and China.

OO1mast MpOTSHKEHHOCTh FOCYIapCTBEHHOH rpanuiibl Poccnu nipeBbimaet 60 ThIc. KM, 2/3 13
KOTOPO sIBIeTCS MOPCKOH, a 0koJ1o 20 ThIC. KM — CyXOIyTHOH. B npenienax MarepukoBoii yacTi
Poccust mmeet o01iryro rpanuily ¢ 16 rocyaapcTBamu, MPOXOISILYI0, B TOM YHKCIIE, [0 TAKUM
BOJIHBIM OOBEKTaM, KaK PEKH, KOTOPbIE HCIIOKOH BEKOB HMCIIONB30BAINCH B KA4E€CTBE YAOOHBIX
€CTECTBEHHBIX pyOexKel MeXTy CMEKHBIMHU 3eMIsIMH (puc. 1). J[miHa mpoXoasmux mo pekam 1
o3epam rpanutl Poccun cocrapisier Oomee 7,5 Toic. kM (http://www.rosgranitsa.ru).

Puc. 1. Tlonoxenue Hanbosee MPOTSHKEHHBIX PEUHBIX Y4aCTKOB POCCUHMCKON TPAHUIIBL.

Hecxkornbko c1oB o reorpadmu norpaHmdHbIX pek Poccrm. CeBepo-3amnaiHasi KOHTHHEHTAIbHAS
yacte Poccum B paifone Konmbckoro momyocTpoBa HauMHAETCS UMEHHO C PEYHOW TPAHULIBL.
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Poccuiicko-HOpBeXCKask TpaHMIIA MOCIIEe 3aBEPIIEHUS MOPCKOTO €€ ydacTKa HpoJobKaeTcsl o
HeOonbIol peke BopwéMa, a nanee — mo Gonee kpymHoi peke [1a3. B mpenenax poccuiicko-
(UVHISHACKOW TpaHMIBI BOOHBIE MOTPAHMYHBIC YYACTKH TIPUYPOYHBI MPEUMYIIIECTBEHHO
K 03epaM, SBIIONIMMCS B TEX Kpasx OCHOBHBIM JIAHAMIA(QTOOOPA3YIONIAM SIIEMEHTOM, 32
HCKJTIOUEHHEM HECKOJIBKUX JIECSITKOB KMJIOMETPOB IPaHUILIBL, CIEAyIOel no peke TeHHHEHOKH.
Ha 3anaze npoTspkeHHbIE TOrPaHUYHBIE YUacTKU IIPOXOAAT BAOJb TakuX pek kak HapBa (rpanuia
¢ Ocronueit), Heman (JIutsa), Cox (benopyccus), Knesenns u epkyn (Ykpauna), ¢ 2008 T o peke
Icoy (Abxasus), Camyp (Azepbaiimkan). borbIas o mpoTsHkeHHOCTH pedHast Tpanuiia y Poccun
¢ Kazaxcranom (mo pexam Mabiit Y3ens, Ypan, Miek, To6on, Vit). Ilo pexe Unkoit mpoxomuT
rpaHuIia c MoHTomnmei. 3akaHurBaeTCsl KOHTHHEHTAIBHAS YaCTh TPaHUITBI POCCHI Ha F0T0-BOCTOKE
crpansl rparwmieit ¢ KH/IP mo pexe TymanHas. OmgHako HaUOOIBIIAS UTMHA KOHTHHCHTAIBHBIX
BOIHBIX Tpanu1] Poccuu nprxomurest Ha 6acceiin Amypa (pexu ApryHb, AMyp, Yecypu, CyHrada),
M0 KOTOPBIM TOCynapcTBeHHasi rpaHuiia ¢ Kuraiickoit HapomHoit PecryOnukoit mpoxomut Ha
nporsbkennu oomnee 3500 kM, coctapisist 86% OT 00IIel MPOTSHKEHHOCTH POCCHICKO-KUTANCKOM
rpanuipl. B Tabn. 1 mpuBeneHs! maHHBIe MO pekam Poccril, UMEONMM UTMHY TOTPAaHUIHBIX
y4acTkoB Ooree 50 kM.

Ta6auua 1. Pexu Poccuu ¢ mpoTsSHKeHHOCTRIO TIOTPAaHUYHBIX yUacTKOB Oosee S0 kM.
IpoTsxeHHOCTh [IpoTsxeHHOCTH
ConpenenpHoe ConpenensHoe
Peka TIOrPaHUIHOTO Pexa MOTPAaHUYHOTO
TOCYIapCTBO TOCYIapcTBO
y4acTKa, KM y4acTKa, KM
Ma3 Hopserus 105 Wnex Kazaxcran 197
Hapsa OcToHus 77 Tobomn Kazaxcran ~140
Heman JIutBa ~100 Vit Kazaxcran ~180
emryne JlutBa 51 Yukoit Mouronus ~100
Cox Bbenopyccus ~50 ApryHb Kuraii 951
KiieBenn Ykpauna ~60 Amyp Kuraii 1885
Hepxyn YkpanHa ~70 VYeeypu Kurait 455
[coy Aobxazus 57 CyHnrava Kwurait 212
I\g[lam)m Kazaxctan ~120
3CHb I'panuTHas Kuraii ~50
Vpan Kazaxctan 200

B cBS3M CO CBOMM IIOTPaHUYHBIM IIOJIOKCHHEM pPYCJIOBBIC NPOLECCHl HA TaKHX
pekax mpuoOpeTaroT ocoboe, reomojuTHUecKkoe 3HaueHue (3aBaackuii m ap., 2010).
B cooTBeTCcTBUM C IPUHIIUTIAMY, TPUHSTHIMU B IIPAKTHKE MEXXTOCYIapCTBEHHBIX COTVIALICHUH,
rOCYy[apCTBEHHAs] TPaHUIA TPH HPOXOXKICHUU €€ MO peKe OOBIYHO YCTaHABIMBACTCS
HocepeMHe pyciia W ee INIaBHOTO pyKaBa (pyKaBa, B KOTOPOM COCPEIOTOYECH HauOOMbIINH
pacxon Boxbl). Ecimu peka sBIsgeTcs CyIOXOTHOW, TO OHa AEMapKUpPyeTcs MOCepeIuHe
dapearepa. B pesynbrare xapakTep HalpaBICHHOCTH U CTEIIEHh HHTCHCHBHOCTH PYCIIOBBIX
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nedopmaliuii MOXKET HPOSIBISATHCS B BOSHUKHOBCHHMHU TOJUTHYCCKON HAMPSDKCHHOCTH Ha
PEYHBIX OTPAaHUYHBIX YY4aCTKaX.

CTaOMIIBHOCTB, B TOM YHCJIE U B PYCIIOBBIX IPOIECCaX, CIOCOOCTBYET JOOPOCOCEICKIM
OTHOIICHUSM. AOCONIOTHO YCTOMUYMBOE Bpe3aHHOE pyClio MorpaHudyHoi peku [la3z Ha
POCCUICKO-HOPBEKCKOM rpaHulle — O3UTUBHBIN IPUMEP TAKUX OTHOILIEHHH, TOAKPETUIIEMBIX
COBMECTHBIM HCIIOJIB30BAHUEM BOIHBIX pecypcoB. Yxke Oonee 50 jer Ha 3TOH peke
¢byukiponupyer kackan u3 cemu ['DC, BblpabaThiBacMasi Ha KOTOPBIX DIICKTPOIHEPTHUS
HCTIONIb3YETCS] KaK POCCUICKOM, TaK K HOPBEXKCKOM cTopoHamu. M 3T0 HECMOTps Ha TO, YTO
TpaHHMIIA 3a9aCTYIO TPOXOIHUT HETTOCPEACTBEHHO IT0 CAMHUM THAPOTEXHUIECKIM COOPYKECHSIM.

OmHaKo HepeKo pyciia peK MPEACTABISIOT COO0H O4eHB HEYCTONYHBRIE IPHUPOIHBIC OOBEKTHI,
TIO/TBEPKECHHBIC TIOCTOSIHHO TPOUCXONAIM Tepe(hOpMUPOBAHKSM, TPHBOMSAIIM K pa3sMbIBAM
OJIHHMX ¥ HapalUBaHHIO (HAMBIBY) IPYTUX OCPEroB, CIPSIMIICHHIO U3IIYYHH PyCia, PAa3BUTHIO U
OTMHPAHMIO PYKaBOB. DTO MPUBOIUT K PETYISIPHOMY M3MEHEHHUIO TIOJIOXKEHNS TMHAMIYECKOH OCH
TIOTOKA, ONPEIEISIIOIISH MOJIOKEHHE TOCYIAPCTBEHHOM IpaHUILIBL. B Tabi. 2 mprBeieHbl OCHOBHBIE
XapaKTepPUCTHKNA MHTCHCHBHOCTH 3PO3HMOHHBIX IIPOIECCOB, MPOMCXOMAIINX Ha IOTPAHUIHBIX
yuacTkax Ypaina u Mneka B mpenenax pocCHiCKO-Ka3aXCTaHCKOM rpaHuiipbl. ExxeroHble miomaam
Pa3MbIBaEMBIX TEPPUTOPUM, KaK C POCCHHCKOM, TaK M Ka3aXCTAHCKOM CTOPOHBI NPUMEPHO
paBHOLeHHBL. HarpaBrneHHOro cMmelieHus pycia B Tpefeiax MIMPOKONOWMEHHBIX YYacTKOB
MO TpEeIBApPUTEIHLHBIM OIIEHKaM He HaOmofaercs. B ycloBHSAX HEBBHICOKOW XO3SHCTBEHHOM
OCBOGHHOCTH TPHUOPEKHBIX TEPPUTOPHH, MPOUCXOIAIIHE Mepe)OpPMUPOBAHKS B HACTOSIIIEE
BpeMsI He OTPKAFOTCS HA B3aUMOOTHOIIICHHUSIX IBYX TOCYAAPCTB.

Tabauua 2. XapaKkTepHucTrKa 3pO3MOHHBIX MPOLIECCOB HA MOTPAHUYHBIX YUACTKAX PeK
VYpan u Unexk.

I'panunbt JnunHa OOwas qnHa Cpenuss
yJacTka MOTPAHUYHOTO | SPO3UOHHO-OMACHOM CKOpPOCTh ITnomane
Peka | (paccrosHue y4acTka, KM OeperoBoii JIMHUH, pa3MbiBa pasMbiBa,
OT yCTbsI), KM KM GeperoBoii KM?/To]
JIMHUH, M/TOJT
VYpan 16891620 69 9 0,5 0,005
1085-954 131 105 1,5 0,15
Bcero: 200 114 0,16
Wnex 215-184 31 18 0,6 0,01
166—0 166 91 0,6 0,06
Bcero: 197 109 0,07

OnHako B ciTyyae Hauasia OHON 13 CTOPOH HHTEHCUBHOT'O OCBOEHHS IOMMEHHBIX TEPPUTOPUIA,
O/IHOCTOPOHHETO CTPOUTENBECTBA OEpero3aliMTHBIX ¥ MPOTHBOMABOJKOBBIX COOPYKEHHN
Ha TOTPAaHMYHBIX YYacTKAaX ECTECTBEHHBIM PEXHM DPa3BHTHS pPyCla MOXKET HApYIIHTHCS.
AcHUMMETpHYIHOE PETyIHPOBAaHNE HEPEKO MPUBOANT K 3HAYUTEIBHBIM MEPECTPOHKAM pycia,
CITOCOOCTBYS €r0 HanpaBICHHOMY CMEIIEHHIO. XapaKTepHBIM NPUMEPOM TaKOTO Pa3BHTHS
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CUTyalluM SBISIETCS HIDKHMM |7-KMJIOMETpOBBI y4yacTOK peku TymaHHOM B mpenenax
pOCCcUMCKO-KOpEeHCKOM TpaHullbl. Ha TpOTsKEHWH HECKONIBKUX JIET MOCHE PEKOHCTPYKIMHU
JKEJIE3HOMOPOXKHOTO MocTa «Jlpyx0a» KopeHcKasi CTOpOHa TPOBOIIIA PAOOTHI IO YKPETIIICHHIO
CBOETO HU3KOTO MOHMEHHOTO Oepera, YTo MPHBETIO K CMEIIECHHIO TUHAMHUYECKOH OCH MOTOKaA K
POCCHICKOMY JIEBOMY O€pery 1 CIiocOOCTBOBAIO MHTEHCHBHOMY €TI0 pa3MbIBY CHaJasla B paifoHe
norpan3actaBbl «Ilecuanas», a TOTOM U HIke O TeueHuto. KpoMe paspyliieHus poccuitckoi
MOTPaHIYHON MH(PPACTPYKTYPBI TaKasl HAIIPABJICHHAS TCHICHIMS MOIIA B UTOTC MPUBECTH K
ropasno 0osee TshKeIbIM TIOCIIEACTBISAM. B mpenenax XacaHCKOM HU3MEHHOCTH 3a TIOCIIEIHUE
TBICSYENIETUS YCTEBOM Y4acTOK pycia TyMaHHON HEOIHOKPATHO M3MEHSUI CBOE MOJIOKEHMUE,
BIazas 1O pa3HBIMU ymiaMH B 3anmuB [lerpa Bemmkoro. M yrposa HOBOro KapAHHAJIBHOTO
M3MEHEHUS TIOJIOXKEHHUS! pyclia B YCJIOBHSIX TPOIODKEHMS pa3MblBa JIEBOTo Oepera oka3ajach
Oornee uem peanbHOW. Hambosee BepoOSTHBIM HamlpaBlIeHHEM MOI' OKa3aThCsS MPOPBIB PEKH
B nipotky I[lepBast unu naxxe B 3anmmB [omyOuHbIid (puc. 2), 4To npHBeno Obl K 00pa3oBaHHIO
CIIOPHBIX TEPPUTOPHil TUIONMaas0 OT 36 10 90 KM? M TOIHSTHIO BOIPOCA O TEPECMOTPE
IOJIOKEHNUS TOCYAapCTBEHHON IpaHuupbl. Binactu [IpuMopckoro kpast CBOEBPEMEHHO HACTOSIIH
Ha BBIACICHNH W3 (elepanbHOro OIoKeTa (PUHAHCHPOBAHMS Ha IMPOBEACHHWE MACIITaOHBIX
Oepero3aliTHEIX W MPOTHBONABOAKOBBIX MEPOIIPHATHI, KOTOpble ObUTH peani3oBansl kK 2008
I. [IpoTspkeHHOCTH OeperozalmTHbIX JamMb cocraBuia Oonee 17 KM, T.e. Ha IPOTSDKEHUH BCer
JUIMHBI POCCUICKOIO yyacTKa peku TymMaHHOM.

Cpemn Bcex pEYHBIX YYacTKOB TOCYAAapCTBEHHOW rpaHuibl Poccum ocoboe mecto He
TONIBKO M3-332 CBOEH IPOTSHKCHHOCTH, HO, TJIaBHBIM 00pa3oM, BCJIEACTBUE HHTEHCHBHOCTH
pycnoBeIx aedopmanuii 3aHuMaeT rpanuia ¢ KHP, Boomab KoTopoil perynsipHO BO3HHKAlOT
«CTIOPHBIE» TEPPUTOPHH, CO3AIOTCS KOH(IIMKTHBIC CUTyalny. J{iist IpeacTaBiIeHus! CIOKHOCTH
W MacIITaOHOCTH IPOUCXOMSIIMX Nepe)OpPMUPOBAHUI MOKHO NPUBECTH HECKOJIBKO IHQP.
AMyp B IIpeziesiax MOrpaHNYHOI YacTH B CPeTHEM TEUCHUH UMEET CPEAHETOIOBOM PacXojl BOABI,
npessinaronmit 8000 M/, MakcuMalbHbIe pacxoisl gocturaror 30000-40000 m*/c. B npenernax
Pa3BETBIIEHHBIX yYaCTKOB IIMPHHA pyciia AMypa ¢ OCTPOBaMU MOXeET JocTurars 10 kv, a JutnHa
Takux paszBerBieHni — 20-25 kM. Ha Aprynm pycro pa3nensercs Ha 3—4 pykaBa, OCHOBHOM
13 KOTOPBIX MEPUOIMIECKH CMEIaeTcsl OT OJHOro OOpTa JOJMHEI K ApyroMy B npexenax 2—4
kM. Meanapupytomee pycio CyrHauu WIN CpeIHEro Te4eHusl YCCypH B CIydae CIpSIMIICHUS
M3JIy4UH OCTAaBJIAET C OJHOM WM APYTOM CTOPOHBI KPYITHBIE IOMMEHHBIE MACCUBBI, IJIOIIAABIO
B HECKOJIBKO KBaJApaTHBIX KUJIOMECTPOB. B npeaciax TaKuxX CIO0XKHBIX HOﬁMeHHO-pyCHOBBIX
KOMIIJIEKCOB TI0 PYCITy ¥ IPOXOAUT POCCHHCKO-KUTAMCKas TOCYAapCTBEHHAS TPAaHHULIA.

HeGonbmras ncropudeckas CpaBKa 0 TOM, KaK 3aKOHOATEIEHO (YOPMHPOBAIIHCH POCCHICKO-
KUTANCKHE OTHOILIEHUs] BOKPYT OIpENENEHUs MOIOKEHUsI TOCYapCTBEHHON TpaHuIpbl. Ecim
HE yDIyOIsTBCS B COBCEM YK JIPEBHHE DIOXH Havalla OTHOLIEHWI MKy HAIIMMHU CTpaHaMH,
TO HEOOXOMMMO cKa3aTh O 3akiItoueHHOM B 1860 romy ITekHMHCKOM JIOroBope, 3aKperuisioeM
MIPEIIECTBOBABIIME TOJIOKEHUSI W AWICYHBCKOTO JIOTOBOpa M TSHBIBMHCKOTO TpakKTaTa
(1858 1). B cooTBeTcTBIM ¢ HUM, TPaHHUIIA IPOBOIIIIACH IO ype3aM pycell, He OroBapHBasi, B
OOJBIIMHCTBE CITydaeB, TEPPUTOPHAIBHYIO MPHHAIEKHOCTh PACHIONOKEHHBIX MEXTY HUMH
octpoBoB. [lomb3ysick ociabnenreM B To Bpemst Kuralickoil nMmIiepn, IoToM 4acTHYHOW ee
OKKyTIaIlMeH SMOHCKUMU BOICKaMu, POCCUIICKOE, a TOTOM COBETCKOE IPABUTENBCTBO, CUUTAIIO
BCE OCTPOBHBIE MAaCCHUBBI CBOEI TeppuToprel. Takoi MoAxo/ B AajbHEUIIEM IPUBEI K LEN0N
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4yepene NMPETeH3MH, MPOBOKAIMKA U JlaXke BOOPY)KEHHBIX KOH(UIMKTOB BO BTOPOH MOJIOBHHE
TIPOLLIOTO Beka. TparnyHoM cTpaHuiiei B UCTOPUH POCCUMCKO-KUTACKUX OTHOIIICHUH SIBIIAETCS
BOOpYKeHHBIN KOHGIHUKT 1969 1 B patioHe ocTpoBa J[aMaHCKOTO, B OCHOBE KOTOPOTO JISHKAIH
Pa3HOIIACHs O TEPPUTOPHATBEHON MPUHAUIEXHOCTH PAAA OCTPOBOB Ha YccypH. OKOHYATENBHO
CHTYaIs BOKpYT ocTpoBa JlaMaHckoro Oblia yperyniupoBaHa Tosbko B 1991 rocie moanmcanmst
HoBoro Cornamenust mexay CCCP u KHP o cosercko-kuraiickoil rpanuie. B coorsercTBumn
C HUM TIOJIOXKCHUE TPaHUIIBI OBUTO TPHBEICHO K MEKIYHAPOIHBIM HOpMaM, KOTOpas cTajia
ONpEZIENSIThCS TocepeinHe (hapBarepa Ha CYIOXOIHBIX YUacTKaxX PeK U MOCEPEIUHE OCHOBHOTO
pycna Ha HECYIOXOIHBIX.

Puc.2.  HamnpasneHus BO3MOKHOTO H3MEHEHUS MTOJI0KEH s pyciia p. TyMaHHas B yCIOBHSX
TPOIOIDKECHHS CMEIIICHHS PyCIia B JIEBOOEPEKHYIO (POCCHICKYIO) YacTb.

[IpssMBIM CIEACTBUEM 3TOIO COIVIALLEHUS CTajl B AAJIbHEHIIEM NEPECMOTP MOJOKEHUS
POCCHICKO-KUTAWCKON TpaHHUIbl B XabapoBCKOM BOIHOM y3J€ W y OCTpoBa bombmoil Ha
Aprynu. Hanbospmmii o01ecTBeHHBIH pe30HaHC BBI3BAJ pasien ocTposa boi. Yecypuiickuii
u nepesiaya octposa Tapabapos, B pe3yibrare 4ero okosio 170 kM? poCCHICKON TeppUTOPUH
oronio Kuraw (puc. 3). HenmpuznaBaemasi KUTaliCKOH CTOPOHOM Ha MPOTSIKEHUH BCETO
XX Beka JIMHUS TpaHULBl B pailoHE Tak Ha3biBaeMoro «QPyraHbCKOTO TPEYTrOoJIbHUKa»
y 1. XabapoBcka, mpoxozsmas mo Ka3zakeBHueBoil mpoToKe, cTana emie Ooliee CHOpHOI
IOCIIe €¢ €CTECTBCHHOTO OOMENCHHs, BCIEACTBHE Yero OCTpoBa bompmoi Yccypuiickuit
n TapabapoB opMaTbHO OKa3aJIHNCh C KUTAHCKOH CTOPOHBI 10 OTHOIIECHHIO K OCHOBHOMY
(apBarepy, NMpoXonslleMy IO JEBOMY pyKaBy KPYHMHOro XaOapOBCKOTO pPa3BETBICHUSL.
BbIxon 13 monoxeHHs: Ha MEXXTOCYAapCTBEHHOM ypOBHE ObLT HaiJIeH OKOHYATEJILHO TOJIBKO
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B 2005 r mocne moanMcaHWs AONOJHUTEIBHOTO CONIAIIEHUS O POCCUICKO-KHTalCKON
TOCYIapCTBEHHON TpaHHUIle, KOTOPHI MpeaycMaTphBal OPraHU3alMI0 CyXOIyTHOTO
ydacTKa rpaHunbl Ha bon. Yccypuiickom ocTpoBe. DTO OKOHYATENBHO CHSUIO MPOOIeMy
CIIOPHBIX TEPPUTOPHI Mexmy (apBarepamu Amypa U Yccypu. JlanpHeliee 3aTAruBaHne
paspelneHns B3auMHBIX IIPETEH3UH BOKpYT XabapoBCKOTO BOJHOTO Y3JIa MOIJIO IPUBECTH K
MOCTENECHHOMY YBEIMUEHUIO CIOPHBIX TEPPUTOPUIL, T.K. COBPEMEHHBIE TCHICHIIUU PAa3BUTHUS
pycia Ha 3TOM y4acTKe MPOSABISIOTCS B €CTECTBEHHOM CIPSAMIICHUH KPYTOH H3IYYHHBI Y
. XabapoBCKa, YTO CO BpPEMEHEM MOKET IPHBECTH K MEpeMEIleHUI0 (hapBaTepa B HOBOE
pycio u 00pa30BaHUIO HOBBIX OCTPOBOB, MPHWICHUBIIUXCS K bon. Yecypmiickomy 0-By U
VIUTHHSIOMNX CTPENKy ciusHus Amypa u Yecypu (HYanos, Yepros, 2000).

Puc.3. IlonoxeHne TOCyJapCTBEHHOW TPaHMIBI B Ipenenax XabapoBCKOTO BOTHOTO
y3na: 1 — 1o nemapkanuu; 2 — nocie JeMapkauuu; 3 — HoiMeHHbIe OCTpoBa; 4 —
oromenmme KHP Tepputopun.

XabapoBcKHi BOIHBIH y3ei — OblT HanboJIee OCTPBIM CPe/iv ITPOOIEMHBIX TOIPAHUYHBIX
y4acTKoB B OacceiiHe AMypa, HO He eIWHCTBEHHBIM. Hazo OTMETHTH, UTO pa3pelieHne
BO3HUKAIOIINX TEPPUTOPHAIBHBIX CIIOPOB BOKPYT KPYIHBIX OCTPOBHBIX MacCHBOB IIyTEM
CO3/IaHUS YACTUYHON CYXOITyTHOH TPaHUIIBI SBISETCS HanOonee KapANHAIbHBIM METOIOM.
AHaNOrMYHBIM ITyTeM ObLiIa CHSTa HANPsDKEHHOCTH Ha APT'YHH B paiioHe c. AGaraiityid. 3nech
MOCIIE COOPYXKEHHUSI POCCUICKON CTOPOHOW BOM03a00pa W 3aIIMIIAMONICH ero MOWMEHHOMN
JIaMOBI CTPEXKEHb IIOTOKA CTAJI CMEIIATHCSI B TPaBOOCPEIKHBIE PyKaBa, YTO BBI3BAJIO IPOTECT
KUTaCKON CTOPOHBI, BCerga TpeOoBaBIlell MpoBeleHWE TpaHUIlBl Mo mpotoke I[Ipopsa.
IMocne parndukanmu cormamenns mexay PO u KHP o poccuiicko-kutaiickoi TpaHuIie
B €€ BOCTOYHOW YacCTH MOTPaHUYHBIN BOMPOC HA JAHHOM Y4YacTKe TAaKXe ObUT pa3pelieH.
I'pannna B paiione octpoBa bonbioro B HacTosiee BpeMsl IPOXOAUT 110 HA3EMHOW YacTH,
paszensis ero NpUMepHO Ha JIB€ paBHbIE YaCTH, OCTaBJIsAs IPH 3TOM 3a Poccueil Tepputopuu,
npuIIeraroime K "HQpacTpykType Bog03ab0pHOTO KOMILIEKCA.
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OpHaKo Ha MOTPAaHUYHBIX pekax OacceiiHa AMypa IEepHOJMYECKH BO3HUKAIOT JIPyrHUe
MpoOJIEMHBIC YIaCTKH, TJC Pa3BUTHE PYCIIOBBIX AedopMmaruii B OroKaiiiiee BpeMs MOXKET
CTaThb IIOBOJOM JJIs IIOAHATHS HOBBIX BOIIPOCOB O IEPECMOTPE MOJIOKEHHS FOCY1apCTBEHHOMN
rpanunbsl. Hemamyro ponb 37€ch WrpalOT MPOBOAMMBIE KHTAaHCKOM CTOPOHOW KPYIHBIE
MEpOIIPUATHS 110 XO3SHCTBEHHOMY OCBOCHHIO MPUOPEXHBIX TeppUTOpHiA. Bompocs! o
HECOM3MEPHMOCTH MAacCIITa0OB XO3SHCTBEHHOTO OCBOCHUS INOTPAaHMYHBIX IPHOPEKHBIX
TEpPUTOpPHUil, TPOBEACHHUS OEpero3alluTHBIX M MPOTHUBOIABOJKOBBIX MEPOIPUSITHI,
peanu3yeMbIX pPOCCHICKOM UM KUTAWCKOM CTOpOHAMM, TIOJHUMAIOTCS YKe JaBHO.
JleHCTBUTENBHO,3TANIPOOIEMACYIIECTBY €T U ITPUBOANTKKPAHE HETATUBHBIMITOCIIEICTBUSIM,
0COOCHHO B CBETE HOBBIX JOTOBOPEHHOCTEH O NPOXOXKICHUH POCCHICKO-KUTAHCKON
rpannnpl. beperoBast nuHMS co croponsl Kutas, 6e3 KOHCyIbTalMii M COTNIACOBAHUH C
Poccuiickoit cTOpoHOH, Ha IPOTsKeHUH HocaegHuxX 40 JeT Mocnea0BaTenbHO U KalUuTaIbHO
3aIHUIIANachk OT pa3MbIBa, OJJHOBPEMEHHO BHIIONHSINCE pabOoThI IO 3alUTE UX TEPPUTOPUHI
ot 3atoruieHms. K HacTosimieMy BpeMEHH TONBKO B Ipereniax AMypCKOW 4acTH BOIHOI
TOCYIapCTBEHHOH TpaHHIbI mocTpoeHo Oomee 500 KM KamUTaIbHBIX Oepero3amuTHBIX U
MIPOTUBOMABOIKOBBIX AaM0. J{71st cpaBHEHNS, POCCHICKUM Oeper YKpeIuleH Ha POTSKESHUH
niepBbIX AecsaTkoB kM (I'yces, 3aBanckuii u np., 2010).

B mmMpokonoiMeHHBIX YCIOBUSAX Ha LIEJIOM psieé YYacTKOB Takas OJHOCTOPOHHSA
cTabunu3anusg pycia NPUBOAUT K IOCTEINEHHOMY CMELICHHIO OCHOBHOTO IOTOKA
B TIPOTHBOIOJOXHYIO POCCHHCKYI0 CTOPOHY, AaKTHBHU3HPYS TaM pa3MBIBBI OEperoB
U yBEIWYHMBas yrpo3y HOATOILICHHs HACEJIECHHBIX IYHKTOB. TOIBKO Ha BEPXHEM H
cpenqHeM AMype o0mas IpOTSKEHHOCTh Pa3MbIBAEMOT0 Oepera ¢ pOCCHICKOI CTOPOHBI
cocrapisieT okono 50% oT oOmielt MpOTsHKEHHOCTH OEperoBoil JIMHWM, YTO IMPHUBOJMT,
[0 pa3HbIM OLIEHKAaM, K €XETOAHO# yTpaTe OT OAHOrO 10 1,5 KM? TEpPUTOPUH TOJIBKO B
Ipolecce HalpaBIeHHBIX PyCJIOBBIX fedopmanuii. Ha nenom psije y4acTkoB IPOUCXOAUT
nepepacipeieICHHI0 PacXo0B BOJBI B JIEBOOEPEKHBIE POCCUNUCKHE MPOTOKH (puUc. 4).

B cpeaneM teueHuum ApryHu Ha NOPOTSIKEHMM BTOPOW MOJOBHUHBI XX BeEKa Ha
3HAYUTEABHBIX MO MPOTSHKEHHOCTH IMUPOKONOMMEHHBIX Y4YacTKaX MPOHUCXOAUIIO
repepacipeiesieHne pacxoi0B BOABI B JEBOOEPEKHBIE CUCTEMBI MOMMEHHO-PYCIOBBIX
pa3BeTBIEHUH, JIMOO OTMeyantach AaKTHUBU3aLUs Pa3BUTHUS HOBBIX JIEBOOEPEKHBIX
pykaBoB (puc. 5.) (3aBaackuii, 3uma, 2011). 3a 3T0 BpeMs CyIIECTBEHHO yMEHBIIMIN
CBOIO BOJTHOCTB M IMTOCTENIEHHO OTMUPAIOT KPYIIHBIE B MPOIITIOM IIpaBoOepeKHbIE pyKaBa
— upotoku JloroBopHas, MynrytynycyH, Komannasie Konsr, CapacyH, psig 0€3bIMSIHHBIX,
MPOU3O0IIIO CHPSAMIEHHE CEPUH H3IYYUH C PACIONOKEHHEM CHPAMISIONETO
pyKaBa BIOJIb JIEBOTO (pOCCHIiCKOTO) KOpeHHoro Oepera. Ha oTHeNbHBIX ydacTKax
Habmonaercst oOparHas cutyauus. OQHAKO TEPPUTOPHAIBHBIE NOTEPH, CBSI3AHHBIE C
MEepPEeCMOTPOM TMOJIOKEHUS TOCYAapPCTBEHHON IpaHUIbl, HOCAT SBHO aCUMMETPUYHBIN
XapakTep B HeOmarompusTHYIO Juisi Poccum ctopony. B naHHOM ciiydae, oTMEUYeHHBIE
Ha ApryHu nepe(popMHpOBaHHS UMEIOT €CTCCTBEHHYIO HAIPaBICHHOCTH, CBA3aHHYIO C
MHOTOJIETHUMH (BEKOBBIMH ) IUKJIAMH PA3BUTHS PyClia B yCIOBUSIX CBOOOTHOTO PAa3BUTHSA
pycnoBbIx nedopmanuii. OqHaKo M 37€Ch HAYMHACT OKA3bIBaTh BIUSHHUE IPOBOAMMEBIC
KUTalCKOM cTOpoHOW OeperozamuTHble Meponpusarus. [locTeneHHoe 3akpenseHue
paBoOepeKHOM YaCTH MOMMBI CHCTEMOI 1aM0 U MocagKaMu IPeBECHO-KYCTapHUKOBOU
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pactutenbHOCTH (pHC. 6) TOCTENEHHO CTa0MJIM3MPYET ITPaBblii Oeper, MpensTCTBYs
BO3BPALICHUIO K HEMY OCHOBHOTO pycia, KOTOPO€ MOXXHO ObLIO OBl IPOTHO3HPOBATh
yepe3 HECKOIBKO JIECATUIETHH, Hapyllas TEM CaMbIM €CTECTBEHHBIE IIUKJIbI CMEIICHHS
pyciaa oT ogHOTO 00pTa AOIHMHBI K APYTOMY.

Puc.4. ComocraBiieHHBIE IUIaHBI YYAaCTKOB Pa3BETBIECHHOTO pycia AMypa B CpelHEM
tedeHnu: A — 175-195 km (ot r.Xabaposcka); b — 95-130 kM. Ilynkrupom
MOKa3aHO U3MEHEHUE MOJIOKeHUs (apBaTepa.

IIpn >TOM KWTaiickas CTOpOHa, 00€30MacHB Ha MOTPAHWYHBIX YYacTKaX CBOH
TEPPUTOPUH, HAYMHAET YK€ MPEIbIBIATh M MOIUTHUECKHE TpeboBanus. Ha mpomenmem
B niekabpe 2008 r B [lekuHe 3acenaHny COBMECTHON POCCHICKO-KMTAHCKOH KOMHCCHH MO
TrOCYJapCTBEHHOW T'paHHUIE KHUTalckas CTOpOHAa NMPOMH(GOPMHUPOBaIA, YTO MMH BBISBICH
ellle Ieblif psifi y4acTKOB, I7Ie MOJ0KEHHE OCHOBHOTO PYyClla CMECTHIIOCH, 10 X MHEHHIO,
OTHOCHUTENBHO CYIIECTBYIONIEH TUHUM FOCYapCTBEHHON T'PAHUIIbI, U IOCTaBUIIa BONIPOC O
MIEPECMOTPE €€ MONOKEHHUS.
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Puc.5. IlepedopmupoBanusi pycia Aprynu: A — Mexay cenamu Yctb-HapbiHCKuiA 1
Cpenneaprysck; b — B patione c. Kaitnactyii; B — B paiione c. CrapomypyxaiTyH.
1 — monoskenue roc. rpanuipl; 2 — otomenmue kK KHP teppuropun (3aBaackuii,
3uma, 2011).

IIposenennsie B MI'Y um. M.B. JloMmoHOCOBa HccaenoBaHus 1O aHAU3Y U MPOTHO3Y
pa3BuTHs pycia AMypa, ApTyHH 1 YCCypH TaKoKe TIO3BOJIMIIN BBISIBUTH TaKHe HEYCTOMYMBEIC
Y9acTK{, B TIpeAesiax KOTOPHIX HalpaBlIeHHBIE nedopManny YK€ MPUBETH HIH MOTYT
MIPUBECTH K 3HAYUTEIBHBIM PYCIOBBIM IEPECTPOHKAM, YTO B JANBHEHIIEM MOXET CTaTh
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OCHOBaHHEM ]ISl IeMapKalluK rOCyAapCTBEHHOW rpaHuLibl. [Ipu aToM cymMMapHast miomaab
CIIOPHBIX TEPPUTOPHIA MOXKET COCTABHUTH Mopsinka 350 km?. OCHOBHbIC M3 HUX MPUBCICHBI B
Tabn. 3. B HacTosIIee BpeMs A1 KaXKIOTO U3 BRIJENICHHBIX B Oacceiine AMypa mpoOIeMHBIX
YYacTKOB ONpPENENICHBl COBPEMEHHBIE TEMITBI M HAIPaBICHHOCTh Pa3BUTHUS PYCIOBBIX
nedopMmanuii, JaH MPOTHO3 Pa3BUTHA pycia Ha Ommxaimme 25-30 jeT ¥ NMpeayioKeHb
Ipe/IBapUTEIbHBIC BU/IbI HH)KEHEPHBIX MEPOINPUSATHI 110 cTabWIIN3aluy pycia.
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Puc. 6. Cxema pexku ApryHs (CpelHEee M HIDKHEE TEUCHHE): | — yJacTKU PacIoNOKCHUS
Oepero3anmMrHbIX nam0; 2 — cTposinuiics kaHan p. Xaitmap-o3. JlamaiiHop; 3 —
TOJIOXKEeHHUeE ToC. rpanulibl. Ha (hoTo — 3atuiieHHbie 0y TOBO# KilaJKol U KAMEHHOM
Habpockoii 6epera co croporst KHP.

Taoauua 3. Haunbonee mpoOnemMHbIe y4acTKH Ha ITOTpaHIMYHBIX pekax OacceiiHa AmMypa.
Peka VYuactok pycna [IpoGnemHBIE TEppUTOPUN IInomans
(MECTOIOJIOKEHHUE) BO3MOXKHBIX
TEePPUTOPHAIBHBIX
noreps PO
ApryHsb noc. Kanneraiityit MOWMEHHBIH MaccuB 9 xm?
ApryHs noc. 3aproiu NOWMEHHBIH MaccuB 7 kM2

RIVER CHANNEL DEFORMATIONS

ApryHb moc. ApryHck TOWMEHHBIH MaccuB 5 km?
Amyp noc. Kpacnooproska o.Kpectpsanckuit 2 km?
Amyp noc. XKypasieBka 0. XKypasneBckui 35 km?
AMmyp noc. Haru6oso 0-Ba MakcuMKkuH, brikoBa 4 xkm?
Amyp npot. Bennenesckas 0-Ba MypasseBckne, CpenHnit 46 xm?
Amyp nport. I[Iponapucras 0-Ba YepemyxoBslii, bonbmas Koca 10 km?
Amyp yctbe p. CyHrapu o-Ba Kpyrnsiit, Kucnuuckuit u ap. 98 km?
Amyp npor. Jlecnas o-Ba biusnenst, Jlecnoit, Kpyriusrit 8 km?
Amyp npot. ['onoBuHCKas, o-Ba [Tonos, CaBenbeB, Mocaies, 16 xm?

Mocanesckas Kur
Amyp npot. CaxanuHCKast o. Caxanuu 6 xkm?
Amyp nport. EBpacuxa, o-Ba EBpacuxa, HuxxneneTpoBckuid, 26 xm?
JIyrosas JIyrosckoit
Amyp 0. Manaiikun 0. Manaiikun 1,5 km?

Yeeypu npot. HeBenbckas o-Ba HeBenbckue 8 km?

Yeeypu npot. Kucenesckas o. Kucenesckuit 11 xkm?

VYeeypu npoT. CaxanuHcKas 0. CaxanuHcKui 4 km?

Yeeypu o. llepemeTheBCKUi o.lllepemeTbeBCKU 6 xkm?

VYecypu o. Kytysos o-Ba Kyry3os, beuikos 16 km?

VYecypu 0. 3apyOuHCKHIA 0. 3apyOuHCK Ui 3 km?

Yecypu 0-Ba CocTaBHOH, 0-Ba CocTaBHOH, ASUMYTHBIH, 3 km?

A3uMyTHBIH, VIBOBBIN MBoBbIi
Yeeypu 3anuB TapTameBckuit MONMEHHBIN MaccuB 2 km?
VYeeypu W3Jy4YrHA MOMMEHHBIH MacCUB 1,5 km?
Bbonbmoit Kpusyn
VYeeypu noc. TyHXyalyHb TONMEHHBIN MacCUB 1 xkm?
Jluteparypa

denepanbHOE areHTCTBO 1O O0YCTPOWCTBY TOCYJapCTBEHHOW TpaHuilbl Poccuiickoit
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HWXHET'O TEYHEHM A BUCIIbI
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PE3IOME

Crarbsi SBIIETCS CHHTE30M 3HAHHHA O XOIE 6epeFOBI)IX U CCAUMCHTAIITMOHHBIX ITPOLECCOB Ha
TOAHATOM IJIOTUHOW BO BJ'IOLU'[aBeKe OTPE3KE HMIKHEIO TCUCHUSA PEKU Bucna. B crarse MpEACTBICHO
PasIM4IHOC IPOTCKaHUE 3p03Hﬁ[HO—&KKyMyJ'[S[LIMOHHbIX IpoUECCOB B MCKYCCTBEHHOM BOAOXPaHUIIMIIEC
0 CpaBHEHHUIO C MpoHeccaMu B PEKE C €CTECTBECHHLIM IMAJICHUEM YPOBHSA BOIBIL. Hpe,ZLCTaBJ'IeHLI

reoMopQoIornIecKre CTaauy pa3BUTHS BOJOXPAHIIIUIIA.

Introduction

The following paper was written in relation to the field work session of the International
Geomorphological Workshops which took place on May 24®, 2011 on the right bank of the Vistula
river in Dobrzyn. The river was lifted 41 years ago by the water barrage in Wioctawek. The paper
mainly covers the changes in sediment and bank processes during the entire time of reservoir
functioning. The field research on transformation of banks were carried out systematically within
the first 25 years after the river was lifted and only occasionally later on.

The number and types of technical structures on the lower Vistula (below the Bug river
outlet) vary. At present there are no longer reaches that would develop freely on the flood plain
level. Apart form the reaches of the river valley floor narrowings the river channel is limited by
levees preventing flooding of adjacent cultivated areas and centuries old settlements covering
vast areas of the flood plain. In terms of human interference level in the channel processes
Z. Babinski (1992) divided lower Vistula into four reaches: 1) unregulated, above Wtoctawek
Reservoir; 2) Wtoctawek Reservoir; 3) under regulation, from the water-lifting barrage in
Wrhoctawek to Tazyna outlet; 4) regulated, below Tazyna sea outlet.

Before human interference in the fluvial processes the Vistula river was, in terms of
morphodynamics, “a braided river with its channel width ranging from 400 to 1800 m (600—
800 m on average) with a large number of central and lateral bars and plateaus” (Babinski, 1990,
p- 98) At present, the Vistula is no longer such a river even within the reach above the backwater
of Wioctawek reservoir, which is generally thought by the researchers to be a natural and wild
fragment of the river — rare in Europe. The said reach is partially regulated. In the last thirty years
the river developed new, forced channel geometry.

RIVER CHANNEL DEFORMATIONS

Transformation of bank zone after river-lifting

Before the Wioctawek dam lifted water in the Vistula (1968-1970) its banks were partially
developed into a system of dikes. The changes in erosion-denudation basis of the Vistula due to
water lifting marked the beginning of the so called reservoir stage of bank zone erosion on higher
altitudes (increased by 11.3 m on the barrage and 2.5 m in Plock). After the reservoir was formed
a change in the main bank process followed — the lateral erosion of the Vistula was replaced by
abrasion caused by wind-forced waves on larger water surfaces (70 km? with volume of 0.4 km?).
The wave factor proved to be much stronger, particularly in the first several years after river-
lifitng. General character of bank development, in its crosswise profile after water lifting, involves
rinsing out the slopes by the breakers (surfs) and their back movement. Simultaneously, gradual
shallowing of the underwater segment of banks took place — forming bank platforms (shallows).
The destructive factor here are the breakers while sediments are transported by near-bank currents
caused by wind-induced waves. It appears to be a periodic process. The cross-section profile of
the river-bank errosion is always concave and its inclination angle does not change. The profile of
the abrasive bank is always concave-convex and at times its inclination angle decreases due to the
extending width of the near-bank shallows, which guarantees a decrease in the process intensity in
time (pic. 1; Banach, 1998). The width of the bank platform (abrasion-accumulative deposit) ranges
from dozen or so to 100 or more meters. The widest are located in the middle, limnic reach; wider
on its left lower bank. Within the 3.4 km long reach in Dobrzyn its mean value amounts to 54.5
m width and 3.5° inclination. On the opposite, low bank in Dobiengiewo the parameters are 54 m
and 4.2°. On the backwater reach and near the barrage the platforms are narrower and more steep
(Banach , 1994).
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Pic. 1. Scheme of erosive bank slope profile: a — erosive, b — abrasive. Near-bank alluvia:
1 — fain-grained, 2 — coarse-grained (residuum), 3 — stages of bank recession:
parts of the coastal platform (I): Ak — accumulative, Ab — abrasive, Kr — edge.

Intensive abrasion affected the right deep-water bank, once errosive and lithologically diverse.
with the average height of 3.5 m. Within 39 years (1970-2009) the bank retracted by mean 25 m
and ranged from 3 to 60 m. At the time the amount of washed deposits for 1 m of the bank amounted
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to 125 m® with fluctuation ranging from 4 to 850 m*. The left bank, almost entirely lithologically
homogeneous, with its mean height of approximately 1 m, retracted by 17 m and ranged from 11 to
48 m. The amount of washed deposits for 1 m of the bank amounted to 18 m? and ranged between
4 and 90 m’. Higher banks correspond to higher cubic capacity of washed deposits.

The intensity of abrasion was diverse in terms of space and time. The most intensive abrasion
affected the banks on the middle reach of the reservoir. Its intensity gradually decreases upwards
and slightly so near the barrage. The above-mentioned phenomenon takes place due to diverse
hydrodynamic-overall waving energy of the discussed reaches. The diversity of the abrasion process
within the distinguished parts depends on lithology and shape of the banks; the thicker the grain of
sediments, the lower the effect of waves. The most abraded are the windward headlands of bays
(Banach, 1994). Vegetation appears to delay the process of banks degradation, especially the lower
ones. After the intensive development of abrasion during the initial period following the lifting the
process looses its momentum (Banach, 1998). On the low banks near the shallows the stage of
intensive degradation is milder and delayed. Currently, abrassion still affect approximately 68%
of banks, bays excluded. After the lifting the right bank was abraded in 95%. Currently, the value
reduced to approximately 75%. At present, the abrasion of the left bank is more intensive which
appears to be a characteristic element of the phenomenon and is caused by differences in geological
structure of both banks. On the abrasive part of the shallows near the left bank there is no dense rock
mantle residuum after washing out the moraine loam, which is present in abundance on the right
bank. It is on this residuum that waves lose their energy. The left, low bank is additionally subjected
to sporadic ice exaration — pushing off by the ice cap (Banach, 1988, 1994; Gierszewski, 1988).

The development of the bank in longitudinal section, as far as plan is concerned, indicates
an initial diversification followed by gradual evening out of the bank. The macroelements of
the right bank shore line arising from the geological conditions are convexities — headlands of
miocene anticlines and dents of miocene synclines. After the lifting the said elements have not
changed. The convexities have been abraded more intensively than dents. It was the abrasive
stage of bank being evened out. After the initial “straightening” and shallowing of the bank relief
gradual sediment migration takes place and minor accumulative bank deposits are developed.
Any bank convexities are abraded and sediments are deposited on their leeward sides and at
bays. It is the abrasive-accumulative stage of evening out the bank. After several years minor
bays were entirely filled out by sediments and transport along the banks continued unobstructed
on increasingly longer reaches. The bays at which all the sediments transported along the bank
are deposited constitute natural borderlines of self-contained independent lithodynamic reaches.
The gradual increase of their lengths increases the speed of surface development of accumulative
deposits at bays. The accumulative banks constitute at present 5% of the entire banks.

Sediment accumulation in Wloclawek Reservoir

The mean annual flow of the Vistula within the reservoir reach ranged from 677 to 1194
m**s’!, the water surface slope amounted to 0.191%o and the fluctuation of water stages was 6 m
(Glazik, 1978). Due to the above hydrodynamic parameters medium and thick sands and gravel
were transported over the bottom. The material accumulated at the shallows was finer that in
the current (Materiat..., 1954). After the river was lifted by 11.3 m a flow-through reservoir
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of the valley was formed. Its average annual amplitude of water surface level fluctuation in the
years 1971-2010 was six times lower and amounted to 100 cm. The water surface slope between
Plock and Wloctawek (tha barrage) is currently forty times smaller and amounts 0.0049%o The
full exchange of water in the reservoir (0.4 km?) at the annual mean inflow (903 m**s takes 5.2
days and at the time of floods (5000 m**s") approximately one day.

The extent and character of the reservoir bottom sediments is conditioned by its
hydrodynamics. The highest hydrodynamic activity is represented by the bank zone and the
upper backwater part of the reservoir (i.e. the reach of sudden brake of the water surface, where
bed load is accumulated over the bottom). The bank zone appears to be analogue to the hydro-
and lithodynamics of the reservoir in the longitudinal section. The third upper reach where the
backwater is petering out corresponds to the bank platform zone (the shallow) (Illa) (pic. 2).
The sediments in the backwater are better sorted, transported in one direction along the river
flow course. The granulometry as well as sorting out of the sediments on the platform is more
diverse, mainly due to their multidirectional migration in time. The second reach (transitory, delta
extending) corresponds to the slope of the bank platform. The sediments are finer, less sorted out,
transported in one direction. The higher the inflow into the reservoir, the farther the channel facies
sediments are transported. Moreover, the greater the intensity of rippling, the coarser sediments
find their way to the platform slope, to Ila zone. Jointly the two reaches and both zones constitute
35.5% of the reservoir surface area, including the banks, which constitute only 3%. The volume
of sediments accumulated in both reaches (III and II) amounts to 16.9% and in the bank zone
(zone 1lla and IIa) 4.6%. The coars sand-gravel sediments constitute more than 21.5% of total
accumulation in the reservoir. The lower and the middle part of the reservoir (reach I and zone
Ia) are fed by bed load transported in current and off-bank. The sediments are homogeneous
on nearly entire surface (45.32) and constitute over 78% of total accumulation. Despite high
discharge of the reservoir and, in consequence, low suspension accumulation index of 48%
(Branski, Dabkowski, 1997), there is 4.6 times more suspension than bedload (cubic capacity)
intercepted entirely in the delta. The summary annual sedimentation in the resrvoir ranges from
1.4 to 4 mln m* (Procesy. .., 1988). The mean value from the period under discussion is estimated
to 2 mIn m? (Grze$, 1983; Banach, 1993, 2002).

The highest rate of sedimentation occurs within the delta and at the bank zone. After nine
years since the lifting fluvial deposit bars occurred, which thickness was estimated to 4.5 m
(Sliwinski, 1979). Along the intensively degraded reaches, at the point of bank zone platform
slope the thickness exceeded 2 m, and at some bays it reached up to 7 m (after 20 years). The
annual rate of accumulation at the bank zone amounts to 5—10 cm while in the open reservoir
and below the delta front 34 cm (Banach, 2002). In other reservoirs in Poland the accumulation
rate is diverse and ranges from 0.6-0.8 cm a year in the Sudety mountains (Jahn, 1968) to 11 cm
on Roznowski Reservoir in the Karpaty mountains (Wisniewski, 1969). The reservoirs of the
higher cascade of the Volga river are being silted up at the rate of 0.17-0.25 cm*year!' (Ziminova,
1978). Every year the capacity of Wloclawek Reservoir decreases by 0.5% and so the intensity
of accumulation drops. Due to the accumulation of clastic bedload in the reservoir the erosion of
the channel bed and banks below the dam intensified. The process is continuous but its intensity
in time and space varies. After 38 years the channel bed within the reach below the dam lowered
by almost 4 m and the front of the erosion zone covered almost 42 km (Babinski, 2009).
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Pic. 2. Schem of sediment accumulation as illustrated by the example of Wloctawek
Reservoir (Banach, 2002): 1 — coarse sand, 2 — fine-grained sands and silt, 3 — mud
(dust), 4 —direction of water flow: I-III (Ia-1IIa) — hydrolithodynamic sections (zones).

The ice layer on the river occures earlier than before the lifting and expands upwards the dam.
The Vistula above the reservoir is braided and thus it “produces” much slush ice. It flows down the
river and forms ice discs, which pile up at the verge of the compact ice layer, are crammed and make
their way under the cap, forming a slush ice jam. The higher the discharge of the river, the farther
in the reservoir the said slush-ice barrier occurs. If the hydrological and meteorological conditions
are appropriate it increases the water stages and may cause floods above it. Such situation took
place in January 1982 when 144 mIn m? of slush ice accumulated in the reservoir, which constituted
over 36% of its total capacity (Grze$, Banach, 1983). Such extreme occurrences are the cause of
disturbances in the continuity of sedimentation processes within and above the jams. For years, in
the upper part of the backwater area (above Ptock) slush ice weirs have been installed almost every
year in order to prevent the formation of jams on the shallows of the delta below Ptock.

Conclusions

In the process of bank zone development on the lifted reaches of the river one may
distinguish 3 stadia: banks development, stabilization and dying out (Sirkov at al., 1992).
The borderlines between them are clear. The first stage of Wloctawek Reservoir was nearly
complete after ten or so years when the stabilization stage begun, which is not tantamount with
complete stability and constancy. The following arguments appear to support the claim:

1. Apparent drop in sediments supply from the banks, from the annual 0.27 mln m? in the first
ten years to 0.14 mln m? in the years 1981-1985 (Banach, 2002) and 0.04 mln m? at present.

2. The decrease of the recession rate of cliffs and colluvia dynamics of the constantly active
landslides (Banach, 1989).

3. Minor changes in the parameters of the near-bank platforms and the outline of the bank
accumulative deposits.

4. The increase of the surface area of water vegetation on the platforms and the entrance of
vegetation onto the surface of cliffs.

5. Intensive development of a mollusc — zebra mussel (Dreissena polymorpha) at the slope
of the bank platform, which requires stable ground.

Time necessary for completion of the stadia depends on the parameters of the water body
and water stages fluctuation; the bigger the water body and the higher amplitude of water stages
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fluctuation, the longer each stadium takes. The reservoir under study is an example of a medium
size water body (70 km?) with relatively small (< 1 m) and irregular annual water stages fluctuation,
which is the reason why after merely ten or so years the basic outline of the bank zone was already
established. The following stadium will last 3—5 times longer. The bank wave processes will become
a secondary factor for the further evolution of the bank zone. The banks will become a domain of
slope movements, erosion and ablation, and the near-bank areas are expected to be dominated by
biological processes — higher aquatic vegetation will enter the platforms. The delta of transported
bedload, if not deepened, will relocate ten or so kilometres towards the dam.
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ASSESSMENT OF RIVER BED FORMING PROCESSES OF
THE LATORITSA RIVER BASED ON RESULTS OF COMPLEX
HYDROMORPHOLOGICAL RESEARCH

OLIEHKA ITPOLIECCOB PYCIIO®OPMHNPOBAHUA P.
JIATOPULIA HA OCHOBE PE3VJIbTATOB KOMIIJIEKCHbBIX
T'MJIPOMOP®OJIOI' MYECKUX UCCJIEJIOBAHUI

A. Obodovskiy, V. Onyschuk, Z. Rozlach, O. Konovalenko

Taras Shevchenko National University of Kyiv, Ukraine

Abstract

Based on the field investigations and theoretical approaches according to European Union Water
Framework Directive the assessment of hydromorphological state of Latoritsa River basin was conducted.
It allowed for determining the extent of channel stability at representational reaches of the rivers under
study. Several channel types were distinguished based on selected hydromorphological indicators.

B mocnenuue rompl yuéHbIMM KHEBCKOTO HaIMOHANBHOTO YHHMBEPCHUTETa HMEHH
Tapaca llleByeHko ObUIM NMPOBEECHBI JETATbHbBIE HCCIIEN0BaHHS THAPOMOP(HOIOTHIECKOTO
cocTosiHus pek OacceiiHoB Yxa (O6omoBebkuii Ta iH., 2007) u [lpunstu (O6onoBckkuit Ta
iH., 2008), a Tarxxe HeKOTOpBIX pek Oacceiina Jlaropuisl (O60m0BCHKMI Ta iH., 2009).

Ot uccnenoBaHWs OBUIM  3aBEpIIEHbl HOBBIMH PEKOMEHAAUUSIMH OTHOCHTEIIBHO
TOJUICpPKAHMSA, COXPAHCHHs M YIYYIUCHHS THIPOMOP(OIOrHYSCKOrO COCTOSHHS PEK H
TIPEIUIOKEHNSIMI KacaTelIbHO ONTHMAIbHOTO KOMITOHOBAHUS 1TaMO 0OBaIOBaHMs, M HAy YHBIMH
00OCHOBaHMSIMH YIPaBIEHYECKUX DEIIEHUH B KOHTEKCTE IPOTHBONABOJIKOBOH 3aIl[UThI
PYCIHO-ITIOMMEHHOTO KOMILIEKCA.

BaxkHO! COCTaBISONMICH METOIUKH THAPOMOPGOIOTHUSCKON OLECHKH PEK, SBISCTCS
HCCIIeIOBAaHUE TIPOLIECCOB pyciodopMupoBaHus. B MeTonuyeckoM OTHOIIEHHH CYTh THX
HCCIICIOBAHUIT 3aKITI0YACTCS B CIICIYIOIIEM.

Cpenu IMHAMHYECKHX TTOKa3aresei, KOTopbIe, MPEX/Ie BCEro, 00YCIIaBIMBAIOT IPOSIBIICHIE
PYCIIOBBIX MPOLIECCOB Ha PEKax U B YaCTHOCTU Ha TOPHBIX BOAOTOKAX, HEOOXOANMO BBIICIUTH
pyciodopmupyroie pacxoabl Boabl (O00M0BChKHIA Ta iH., 1996). [l GOMBIIMHCTBA TOPHBIX
PEUHBIX BOJHBIX OOBEKTOB MaKCHMAaJlbHAs TPAHCIOPTUPYIOLIAsi CIOCOOHOCTh MOTOKA MOXET
HaOITIOIATHECSI BO BPEMsI IIPOXOXKICHISI PACXOZ0B BOIBI M HAHOCOB B IIPeeax OeperoBbIX OpPOBOK.
Kpome Toro, Ha psijie y4acTKOB pycell B TOPHOI YacTH PeK SBILICTCS MPaBOMEPHOH (hHKcaIust
1 OIIEHKA JUISl TTOCIISAYIONINX PYCIOBBIX PacuyéTOB HECKOJIBKO MEHBILIETO YPOBHS CTPYKTYPHOH
CaMOOpPraHM3alMy TUIPOJMHAMHYECKOW CHCTEMBI «IIOTOK-pycio» (nmanbme [JICn-p), Tak
HazpiBaemoro bankfull (Rosgen, 1996). Bo Bpemst npoxoxeHus: IaBoKa B TIpeienax 4ETKO
BBIPOKEHHBIX OPOBOK MMEET MECTO IIEPHOAMYECKOE BXOXKICHHE CHCTEMBI IIOTOK-PYCJIO» B
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COCTOSIHUE IMHAMUYECKOTO PABHOBECHS. DTO KOTJIa POMCXOUT MPOSIBIICHUE JIMIIb OOPaTUMBIX
pycioBbIX nedopmanuii B Buue O€3MPephIBHO-IMCKPETHOTO TPAHCIIOpTa HaHOCOB. To ecTh
HPOUCXOUT TPAH3UTHOE IEPEMENICHNE B3BEIICHHBIX HAHOCOB M UX TPAHCIOPT B BHIE
CTPYKTYPHBIX hopM (Ipsiibl, TOOOYHH, OCEPENKH) TOHHBIX IBHKHMBIX HAHOCOB.

Jlnst mperopHBIX yYacTKOB peK (C MPOIOIBbHBIM YKIIOHOM Jioka pycna MeHbuM 0,01)
ypoBeHb Bojibl ipH bankfull, kak mpaBuito, coBnagaeT c ypoBHEM HANIOJHEHHsI pyciia B OPOBKaXx.
[TosToMy, ¢ MeToanuYecKOW TOYKHM 3peHUsi Ooiee MPaBOMEPHBIM SBISIETCS BBINOJIHEHHE
CPaBHHUTENLHOTO aHaJIKM3a MPOLECCOB PyciohOpMUPOBaHUs IpH ypoBHE Bojsl bankfull.

Jnst ycnoBuil TNPOXOXKACHUS PYCIOHANONHAIOMIET0 pPacxola CIEeAyeT OTHOCHTb
OIIpeNieNICHHe BCEX HEOOXOAMMBIX MOP(POMETPHYESCKUX M JUHAMHYCCKHX ITOKa3aTeleH
CHCTEMBI «IOTOK-pyciio». Cpean HHX, TaKOBBIMH, KOTOpBIE HamOojee ONTHMAIBEHO
XapaKTepH3YIOT COCTOSIHUE YKa3aHHOIN CUCTEMBI SIBIISIOTCS CIIETyOLIHeE:

a

~

MopdomeTpuyeckue:

— IIUpHHA pycna, B, M;

— CcpenHss DIyOWHA CEYeHUs pycia, hcp, M;

— IapaMeTp PacIUIaCTAHHOCTH NoToKa, B/ h_;

— IUIOLIA/b MOMIEPEYHOTO ceueHHus pycia, W, M? ;
b) nuHaMuveckue:

— YKJIOH BOJIHOM MOBEPXHOCTH, %o;

— CpeaHsst CKOPOCTh MOTOKa, ch., M/C;

— pacxoz Boziel (cobetBenno bankfull), Q,, m¥/c;
— uwncao Opyna , Fr = V/(gh)0,5;

— MOIIHOCTb TOTOKa, pgQlJ;

— yIeJbHas MOILIHOCTB IOTOKa, pgql.

Mopdomerpruecknue TOKa3aTead pyclia, NPUBEACHHBIC BBIIIC, OMIPEACISIIOTCS
(3MepsitoTCs) A XapaKTePHBIX CTBOPOB M JIOJDKHBI COOTHOCHTBCS C  YPOBHSIMH
npoxoxaenns bankfull.

JuHaMudeckue napameTphl pyciia JTH60 U3MEpSIOTCs (YKIOH), THOO0 PacCUUTHIBAIOTCS
(Bce MHBIE TIOKa3aTesn).

UYro kacaeTcs ONMpPEACIICHHs CPeTHEH CKOPOCTH pyciaoBoro motoka (mpu bankfull), To mis
TOPHBIX PEK PYCI0POPMHUPYIOIIHIA TOTOK MOXKHO CUMTATh IIOCKUM, & 3HAYCHUE XapaKTePHBIX
CKOpOCTeii IpaBOMEepHO paccauThIBaTh 1o Gpopmynam B.H. T'orgaposa (I'onuapos,1962).

[lokasaTeqbHBIM C TOYKM 3pCHHS OLCHKH JIMHAMHYECKOH CHCTEMBI «IIOTOK-
pycio» sBisiercsi umcino Ppynma, KOTOpoe OTOOpakaeT COCTOSHHE OypHOCTH MOTOKa
U €ro JHEPreTUYEcKylo CYIIHOCTh. B KauecTBe SHEpreTH4yecKux IoKazaTeled MOKHO
UCIIOJIb30BaTh TAKXKE CPEIAHIOI0 CKOPOCTh MOTOKA M €ro YAeAbHYI0 MOIIHOCTh. OHU 4ETKO
KOPPEIHPYIOT C YKIIOHOM peku u e€ MozyieM croka (mpu bankfull). Bmecre ¢ Tem nokazarens
PACIUIaCTAHHOCTH pycia B/, B 0CHOBHOM 06PaTHO HMPONOPLMOHAINICH BBILICIPHBEASHHBIM
9HEPreTHYCCKUM MOKa3aTeNsIM, YTO CBHJECTENLCTBYET O OOJNBLICH KOHICHTPALUH [IOTOKA B
CTEeCHEHHBIX pyciax (MOPOKUCTO-BOAOMATHBIC U pyCiia ¢ Hepa3BUTHIMU (opmamu). Takum
oGpasom, mokasarens B/ =~ nocrarouHo 4€TKO XapakTEpH3yeT CTCNCHH KOHLECHTPALUH
SHEPTHH TOTOKA.
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[poueccel pycnopopMupoBaHus peK B KOHEYHOM BHUJIE BhIpaxatoTcs Gopmoii pycia u
ero turnoM. KpoMe ArHaAMHUYECKUX MOKa3aTenel, MPeACTaBIeHHBIX PYCIO()OpMHUPYIOIUMA
pacxomamMu Bombl (TO ecTh (paKTOpaMH CTOKa peK), KOTOpBIe 00yCIaBIUBAIOT TPAaHCIOPT
1 (OpMHpPOBAaHHE COCTaBa HAHOCOB Ha BOAOCOOpE, HEOOXOMMMO YUHTHIBaTh CTPYKTYpPY
T'e0JI0r0-reoMop(oIOrHIEecKOro CTPOCHUS B JIOJIMHAX PEK, KOTOpas SIBISETCS MacCHBHBIM
(axTopoM B pycino)OpMHUPOBAHUM M HANpaBlieHa HA «PEaKTUBHYIO» PEaKUUIO JIEHCTBUS
notoka. [Ipy 3TOM NOTOK BCE e SBISETCA OMHHUPYIOUIHMM (DaKTOpOM, KOTOPBIN
00yCIIaBIMBaeT XapaKkTep pa3BUTHSI U MHTEHCUBHOCTh MPOSIBICHHS PYCIIOBBIX JeopMaiuii.

TecHoe B3amMozeilcTBHe (DaKTOPOB IPOLIECCOB PYCIO(OPMUPOBAHHS OIPEEISET
THIPOMOP(OIIOTHYECKOE COCTOSIHUE PYCET U TTIOMM peK.

HccnenoBanust ruapoMopdONIOTHIEcKOTo COCTOSIHHSL PEK YKpaWHCKOM dacTh OacceiiHa
TIO3BOJIWJIM OKOHTYPUTBH OOLIYIO0 cXeMy (DOPMHPOBAHMSI PYCJIOBOIO PEXHMa OCHOBHBIX PEK B
TaHHOM Oacceline:

AKXTHUBHOE TIOCTYIUICHUEC, Pa3MbIB U IEPEMECIIICHNE HAHOCOB B BEPXOBLAX PEK, KOTOPBIC
HaXOJATCSA B TOPHBIX YCJIOBHSAX (POPMHUPOBAHUSA OZHOPYKABHBIX (TIOPOKHUCTO-BOAOMAIHBIX )
pycen MpakTHYECKW TPH TOJHOM OTCYTCTBHHM TIOMM (IIPEBaJMpPOBAHHE 3PO3HOHHBIX
MIPOLIECCOB HAa BOAOCOOpax, AKTHBHBIA TPAHCIOPT IVIHIOOBBIX M TaJeYHO-TIBIOOBBIX
HAHOCOB). YCJIOBHSI, KaK IPABHJIO, OJIM3KH K pedepeHIIOHHBIM.

Hanmune 3po3MOHHO-aKKYMYJISTHBHBIX IPOIIECCOB C IPEBAJIMPOBAHHUEM TPAHCIIOPTa
TPaH3WUTHBIX HAHOCOB B YCJIOBHSX HHU3KOTOpbS, (POPMHMpPOBAHME Ppa3BETBIEHHBIX pycen (¢
Pa3BUTHIMH AJUTIOBHAJIGHBIMU (hOpMaMH) TPH HEMIMPOKUX ToWMax Ha (hOHEe OrpaHHIeHHOTO
MEeaHAPUPOBaHHs (IIPEBATMPOBAHNE 3PO3HUH 1 OTIONI3HEH Ha BONOCOOPE, KOTOPBIC aKTHBH3HPYIOTCS
AHTPOIIOTreHHBIMH (pakTopamu). C1abo BUION3MEHEHHBIE YHAaCTKU PYCEI PEK U MOIM.

[peobnananne akKyMyJISITHBHBIX IPOLIECCOB HAa ()OHE MHOTOPYKaBHBIX M MEAHAPHUPYFOLIHX
pycel B HIDKHEM TEUeHWH OOJBIIMHCTBA BOJAOTOKOB B YCJOBMSIX BO3BBIIIEHHOTO peibeda
(3aTyxaHue SpO3MOHHBIX ITPOLIECCOB HA BOIOCOOPE, AKTUBHOE XO3SHCTBEHHOE HCIIOIb30BaHHE
MIPHJIETAIOIIAX TEPPUTOPHIA). Pycio-moitMeHHBII KOMITIIEKC CpeiHe- U CHIIBHO M3MEHEHHBI.

INpuBenéHuast cucrema Mo3BOJSET MPOBOAUTH 0OOCHOBAHHE PACIIPOCTPAHEHHS THIIOB PYyCE
pex. Tunm3armro pycer pek npeyiaraeTcs BBITONHATE C HCTIONB30BaHUEM KITAaCCH(HKAIIN PEIHBIX
pycen 1o XapakTepy PYCIOBBIX Nepe)OpMHPOBAHMN M MX MOP(OJIOTMYECKUM MPOSBICHUSM
(Yasog, 1980), ¢ ucrionp30BaHIEM MPEICTABICHHUIH, IPEIIOKEHHBIX B padote (Po3oBckuii, 1976).

Kak anamu3 cocraBa HaHOCOB, TaKk U OOIIasi OIEHKA IPOIECCOB PYyCIOPOPMUPOBAHUS
C OINpPEACICHHEM THUIIOB pPYyCEN TapMOHWYHO JOMOJHSIET METOAMYECKHE IIOAXOABI IO
KOMIUTEKCHOH THAPOMOP(OIOTHUECKOi OLICHKE PEYHbIX BOAHBIX 00bekToB. He cMoTps Ha
TO, YTO B 3TOM KOHTEKCTE OTCYTCTBYIOT OQJIbHBIE OLIEHKH KJIacca, BMECTE C TeM YTOUHSIOTCS
1 000CHOBBIBAIOTCS BBITIOJITHEHHBIE B OCHOBHOM Ha «Ka4€CTBEHHOM» YPOBHE IPOTOKOJIBHBIE
OLEHKH THAPOMOP(OIOrHYEcKoro cocTosiHus pek. Kpome Toro, ykazaHHblE OJIOKH
JTAI0OT BO3MOXKHOCTH Ooiiee OOBEKTHBHO OOOCHOBaTh CHCTEMY T'MIAPOMOP(OIOTHYECKOTO
MOHHUTOPHHTAa M Pa3paboTaTh MEPONPHATHS IO COXPAHEHHIO W BOCCO3JAHHIO XOPOLIETrO
THAPOMOP(OIOTNUIECKOTO COCTOSHHIO PEKH.

JloBOJNBHO TIJIOTHAsT MOHHTOPHHIOBAash CeTh B BHIE YydacTkoB obcnenoBanus (YO),
Npe/VIOXKeHHass Hamu Juisl pek OacceifHa Jlaropuipl, 71aéT BO3MOXHOCTH IPOCIEIUTH Kak
Ka4CCTBCHHBIC TPOCTPAHCTBEHHBIC U3MEHECHUS PYCIIOBOIO PEXMMaA PCK, TaK U KOJIMYCCTBCHHBIC
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XapaKTePUCTHKK PYCIIOBOM CETH B JaHHOM Oacceithe. JleiicTBUE COBOKYIMHOCTH MPUPOIHO-
AHTPOTIOTEHHBIX (DAKTOPOB CyONMMMHpYeTCs B COOTBETCTBEHHYIO CTPYKTYpHyIO (opmy —
THII pycrna. Tum pycna MOXHO OINpENENUTh HE TOJNBKO Ha OCHOBAaHWH JIAHHBIX HATYPHBIX
00CIeIOBaHNI W HCCIENOBAHMS THAPOMOP(OIOTHYECKOTO COCTOSHHS PEK, HO TaKXKe H
AQHAUTUTHYECKUM ITyTEM NPH MTOMOIIN KPUTEPHAIBHBIX 3aBHCHMOCTEH PYCIIOBBIX ITPOLIECCOB.
B kpuTepuanbHble 3aBUCHMOCTH JJOJDKHBI BXOIMTH OCHOBHBIE He3aBHCHMbIe napamerps! [J1C
T-p, KOTOPBIE COOTBETCTBYIOT PYCI0(OPMHPYIOIINM pacxonaM Bobl 1 HaHOCOB (OOONOBCHKHIA,
Spomesuy, 2006). Kak npaBuiio, oOparuMeie pyciioBble aedopMaldi UMEIOT MECTO MpH
MPOXOKACHUN PACcXOZOB BOIBI M HAHOCOB (TTABOZKOB) B mpezenax pycna. [Ipu stom Hanbomee
XapaKTepHBIM SBIISIETCS COCTOSIHME pyciia MpH JuHamudeckoMm pasHoBecnu [JIC m-p. 310
COCTOSIHME pyCJia B MHTETPHPOBAHHOM BHJIE JUISI KQXKJIOTO YYacTKa PEKH MOKHO JIOCTaTOYHO
JIOCTOBEPHO OLIEHHUTD 1O XapaKTEPUCTUKAM CHCTEMBI NIPH HANOJIHEHOCTH EMKOCTH B TIpezieiax
6poBok (bankfull). Takoit MeToaMUeCcKMii TOAXOA €LIE HE MPHOOPET HIMPOKOTO UCIIOIB30BAHHS
B TEOPUH THIAPOMOP(DOIOrHYECKOTO aHalM3a PYCJIOBBIX IPOLECCOB, 3a HCKIIOYCHUEM
MIOCPEACTBEHHOTO y4ETa 3TOW XapaKTEPHCTUKH (TAKOTO YPOBHS BOMIBI) IPH OINPENEICHUN
PpycrnoOpMHPYIOIIMX PAaCcXO0B BOIBI M B KAYECTBE BUPTYaILHON I'PAHUIIBI TP OLICHKE YPOBHS
(cTenenn) B3aMMOZICHCTBYSI MEXKITY PYCIIOBBIM M TIONMEHHBIM TIOTOKAMH.

C DSKOJIOrMYECKOM TOYKHM 3PEHHS] BRKHO COXpPAHEHHE Ha KaK MOXKHO HaMBBICILIEM
KaueCTBCHHOM YPOBHE MPUPOTHOTo (pedepeHIIMOHHOr0) cOCTOsHuMS pekd. OreHuBas
MOIIIHOCTH pyciodopmupyromero moroka (N = pgQpdI0) mist psina ruapoMophoIOTHIECKUX
CTBOpOB pycio-nioiiMeHHOro komrwiekca (IMC) MOXHO B mpomecce MOHHTOPHHTOBBIX
THAPOMOP(OIOTHUECKHUX HCCIEIOBAHUHN MIPOCIEANTH JUHAMHUKY PYCIOBOTO PEXNMA, a TAKKE
MOCPEAICTBEHHO ONPEAETHTD cTenieHb ycroituuBoctu IJIC n-p.

TakuMH HMHTETPUPYIOIIMMH II0Ka3aTelsIMM, Ha Hall B3I, SIBISIOTCS MOIIHOCTB
MIOTOKA U MOKa3aTelb HHBAPUAHTHOCTH 1) ipu Takoi sHepruu I JICo-p.

B 1abn. 1 mpuBeneHbI U3MEPEHHBIE W pacyéTHBIC JaHHBIE OCHOBHBIX XapaKTEPHCTHUK
THIponuHaMHUYIeCcKoi cucteMsl ipu bankfull 1y nccmenyeMbIx yqacTkoB 00CIIeOBaHHS Ha
pekax Oacceitra JIaTOpHIIBL.

Pacxonpst Boget ipu bankfull st 10 5 — 7 6pumm Beamcnens! o ¢popmyste Lllesn-Mannaunra,
a JuIsl ApYTHX YYacTKOB 00CIIeIOBAHMS, KOTOPHIE PacIooKeHbl Ha 0oJiee BRICOTHBIX OTMETKAX,
NP TTIOMOIIM YpaBHEHHsI EHTPOCTpyiHOro pyciopopmupoanust (O60m0Bcbkuid, OHUIIYK,
2005). D10 ypaBHEHHE MMEET B CBOEH CTPYKType YHHBEpCAJIBHBIN MOKa3aTeslb ke, KOTOpBIit
n3Mensiercs ot 3,14 o 5,1, 9To He 3aBUCHUT OT MaCIITaOHOTO AP deKTa AT TFOOBIX BOAOTOKOB.
ITo 3TOMy ypaBHEHHMIO Pacxoi BOIBI BBIUHCISIETCS ciemyromen dopmynoii (O00n0BChKHIA,
Omnnmryk, 2005):

Q= [kc hCcp (gB)25 [ %125]2, (1)

e k — K03 GUIMEHT 5PrOANYHOCTH €IMHOTO 9PO3HOHHO-AKKYMYJIATUBHOTO MPOLECCA,
KOTOPBIN N3MEHseTCA OT uucia T = 3,14 B Havane popMHpOBaHNS AJLTIOBUAIBHOTO PyCiia 10
nd=D=3,14* 1.618=5,1 B ipuycThEBOH 00NIACTH PEKH, T7Ie HAOIIOAAETCS SIPKO BBIPAXKEHHOE
pasBeTBIIeHHE pycina (MHOTOPYKaBHOE) pycio, He3aBepIIEHHOE MeaHApPHPOBaHUE,
Oy IaHue pycia u Jp.).

RIVER CHANNEL DEFORMATIONS

HenuHEHHOCTh CBS3M OCHOBHBIX XapakKTEPUCTHK pycia 10 3THM YpaBHEHUSIM
MTOCPE/ICTBEHHO OILIEHUBAET 3aKOHOMEPHOE M3MEHEHHE THIIOB pyClia OT HCTOKA JO0 YCThS,
YTO SIBJISIETCS] METOAOIOTHIECKH BaXKHBIM B (DOPMHUPOBAHUH 3BOJIFOIINH CIIOXKHBIX OTKPBITBIX
JUHAMHYECKHX CHCTEM.

3HaueHrne MOIIHOCTEH MOTOKa Ha MCCIIEAYEMBIX YIaCTKaxX, BBIYMCICHHBIE 110 PACXOLy
Q,» 1at0T BO3MOXHOCTh THIIU3UPOBATH PYCJla U, COOTBETCTBEHHO, OC/IEN0BATEILHO BECTH
KOHTPOJIb HaJl N3BMEHEHHSIMH BEPTHKAJIBHBIX PYCIOBBIX Je(opMariuii.

Ha coBpemeHHOM »JTame pa3BUTHS TEOPHUH PYCIOBBIX TIPOLIECCOB Hambojee
YHHUBEPCAIFHBIMHU MTOKA3aTeSIMU OIEHKH OTHOCHTENbHOU ycrorunBocTH [JIC m-p MoxHO
cuntath QyHKIHOHAMbHBIE KoMILTekehl M. = [h(gB)**|Q%*] K.B. I'pumanuna u n = M_1>'>
N.®. Kapacéra (O6omoBcbkuit, OHumIyK, 2005).

Hannble Tabn. 1 ykasplBaloT, uto mapameTp M Gosee yHHBEPCANbHBIA B OTHOIIEHMH
JIUCKPETHOM OLeHKH cTeneHu ycroiumBoctd [JIC m-p M ompeneneHus HampaBiIeHHOCTH
PYCIIOBBIX JiehopMarivii.

Jnst paBHUHHBIX pek M wm3mensercss B jguanasone ot 0,75 mo 1,05, 4ro xapakrepusyeT
HOpMY TIposiBIIeHHs! cBOHCTB camoopranmzanyy [ JIC rm-p B peskuMe coXpaHeHUsT THHAMUYECKOTO
paBHOBecHsl (TO €CTb IIPOSIBIICHHS JIMIIb OOpaTHMBIX PYCIOBBIX Tepe(OpMHUPOBAHUIA).
Bnporusonetictaue ycroiunsocty coctosaus IJIC n-p, 3uadenne M, menbine uem 0,75 ykasbisaer
Ha pa3BUTHE HeOOPaTUMBIX PYCIIOBBIX AedopMaliuii B BiIE pa3Mbia pycia (p. Jlaropuia—c. Hoso
Haeb1KoBo), a 3HadeHrs M, Gobine 1,05 CBUIETENBCTBYIOT O Pa3BUTUN POLIECCA AKKYMYJIALIMK
HAHOCOB KaK COCTABILIIOIIEH €JMHOTO PEYHOTO 3PO3HOHHO-aKKyMyIsITHBHOTO Tporecca (YO 7
— p. Jlaropura — c. ConomonoBo u JIO 6 — p. Jlaropuma — c. Maisie ['eeBirpt), 9TO yKa3bIBaeT Ha
HEaJIeKBAaTHOCTD OLIEHKU THAPOMOP(OIOTHYECKOTO COCTOSTHUSL.

Jlnst TOpHBIX ¥ MPETOPHBIX YYACTKOB PeK 3HauYeHnss M HaxozaTcs B npezenax ot 0,45 no
0,65, uto oTBeuaet nposiBieHuto cBoiicTB camoopranuzanuu [JIC n-p (O6omnoBcbkuii, OHUIIYK,
2005). Bce ommHHamIaTh HCCIENyeMBIX ydYacTKa KpPYHMHOALTIOBHANBHBIX pycen (Tabm. 1)
XapaKTepU3YIOTCs 3HAYCHISAMHA MX OIM3KIME K TuHamMudeckoMy pasaoBecrto [71C m-p.

B 3TOM KOHTEKCTE ClEAYET TaKKe OTMETUTb, YTO 3HaueHUs1 Mx B nuanazone ot 0,45 1o
0,75 oTHOCATCS K TPaBUHHBIM pyciaM, KOTOPEIX B HAJIMYUH MaJlo JUIsl aHAJIHN3a.

okazarens 7= M, _J%'* N.®. Kapacéa sABisieTCs HE TONBKO YHUBEPCAIbHBIM, HO M
WHBApUAHTHBIM. TO CBOWCTBO MaET BO3MOXKHOCTH HM30€kKaTh MacuITaOHOTO 3(deKTa
MPU  COTOCTABJICHUH MaTepPUANbHBIX OOBEKTOB M HCIHOJNB30BaTh IOKa3aTeldb 1) JUIs
THIPOMOP(OIOTHIECKOTO aHAIH3a TF000TO BOIOTOKA, B YACTHOCTH B (hOpMAaTe yCTOWIHBOCTH
PEYHBIX PYCEN B CIIEAYIOLIEM BH/IE:

h oy (8B )07

L i e A AN ¢)

P

JnsropHsIx pek 3akapnarhs U [ [pukapriarss, Kak ¥ Il pABHUHHBIX, €TI0 YHCIOBbIC 3HAYCHHS
HaxomsTes B auanasone ot 0,18 mo 0,32 mpu cpemrem 1 = 0,25. YcepenHEHHBIE TpaHUIHBIE
3HAYCHUSI COOTBETCTBYIOT CJICAYIOIIUM THIIAM PyCell, a iMeHHO: rpu 1) = 0,18 umMeeM pyciioByto
MHOTOPYKAaBHOCTB WM OIy>KIaroliee pycio, a mpu 1 = 0,32 — COOTBETCTBYET BEPXOBBSAM PEK U
KaHAJIM3UPOBAHHBIM y4acTKaM PEK, T PyCIIO YIIPABISET IIOTOKOM. 3HAYCHUS 1) B TIpeJieiaxX OT
0,21 10 0,295 cooTBETCTBYIOT NPOSIBIIEHUIO CBOICTB camoopranmzanuu [ J1C n-p.
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Cyqist 1o TaHHBIM PE3yJIBTaToB PacyEToB (Tab. 1) mpeBaTUpyroIee OOMBITMHCTBO YYaCTKOB
00CIIeIoBaHMsI OTHOCSTCS K DPO3MOHHON 30HE (BEpXOBBS pPek). JIOBOIBLHO OOJbIIE 3HATCHIIS
nokazaress 1 ot 0,33 mo 0,45 w1 YO Ne 5—7 MoxHO 0OBSCHUTE Pa3BUTHEM IIPOIIECCa BPE3aHUs
pyciia py HATMYHMHA y3KOTO BOAOIPOITYCKHOTO KOpUIOpa MEXIy JamOamMu Ha (OHE BIMSHUS
reoMop(OSIOrHIecKoro (hakropa (HaJIM4ue PyCIIOBBIX CYIIMHUCTBIX OTIIOKEHUH B 3aKapriaTckoi
HHU3MEHHOCTH). JIJIs1 5THX y4acTKOB Mokazarenb Mx m3menstercst ot 0,7 1o 1,1, uto yka3bIBaeT Ha
HEaJIeKBaTHOCTh OLIEHKU MPOLIECCOB PYCI0()OPMUPOBAHKSL.

IMokazarenb 1) afeKBaTHO XapaKTepU3yeT NPOAOJIBHBIN YKIOH PEKH OT MCTOKAa K YCTBIO.
OrmeHka pyCHOBBIX AeopMaryii MO 3THM TIOKa3aTeIsiM OCOOCHHO BaKHA TSI CHCTEMBI
BEJICHUSI OIIEPaTHBHOTO MOHHMTOPHHIA YIIPABJICHHUS PYCIOBBIMH IIPOLIECCAMU Ha CYIIECTBEHHO
ypOaHU3HUPOBAHHBIX YUacTKax PeKu.

[TonBozst UTOTH K pe3y/bTaraM BBIOIHEHHOTO aHaIn3a HE0OX0MMO OTMETUTH CIIEIyIOIIee.

HaubGonee sipko BblpaxkeHHas OypHOCTH IOTOKA MPUypOdYEHa K BEPXOBBbSIM PEK, KOTOpbIE
PAacTONIOKEHbI B TOPHONH MECTHOCTH.

O000IIAIOMIM 3TAIIOM TPOIIECCOB PYCIO(GOPMUPOBAHMS SBISIETCS ONPEICIICHHE THIIOB
pycen pek (puc. 1). Kak cenyer u3 Tabun. 2, Hanboinsiiee pacripoctpanenue (6onee 40%) nmeror
pyciia ¢ pa3BUTHIMH aJLTIOBHAIBHBIMU (hopMami. HarMeHbIast T0Jst IpUHAJICKUT ITOPOKHCTO-
BOZIONIAIHBIM pyciaM (3,4%). Okono 7% TPOTSHKEHHOCTH pycell 3aHHMMAFOT BUIOM3MCHEHHBIC
KaHAJIM3UPOBaHHBIE (0[aMOUPOBAaHHBIE) pycIIa.

Marepuanbl HCCIIEI0BAaHNH YKa3bIBAIOT, 4TO CyIIIECTBEHHBIE N3MEHEHHS THAPOIKOJIOTHIECKOTO
COCTOSIHUSI Y9aCTKOB IIPOHUCXOIAT B MECTAaX MCKYyCCTBEHHBIX OIPAaHIICHUN — BIMSHUS MOCTOBBIX
TIEPEX0JI0B, OOBATIOBAHMS PyCIIa C Y3KUM BOJIOIPOITYCKHBIM KOPHIOPOM H JIp.

[MprBenéHHbIE B TAOMN. 2 THIIBI XapaKTEPU3YIOT OIPE/IENEHHBIE yIACTKH peK. Tak, HOPOXKHCTO-
BOJIOTIaIHbIE, C HEPA3BUTHIMK M BOCHOBHOM C Pa3BUTBHIMH AJUTFOBHAIIBHBIME (DOpMaMH IIPUHAIIEKAT
MOTYTOPHBIM ydacTkaMm. CBOOOIHO MeaHIPHUPYIOLHME U KaHAM3UPOBaHHbBIE (0MaMOUpPOBAHHBIC)
pycia OTHOCSTCSL K PABHUHHBIM YJacTKaM peK. BblelieHHbIe THIIBI pyCcen XapaKTepH3YIOT JIUIIb
camy Jlaropuiy n HexoTopble e€ mpuToku. Kapruna Oymer momHOW, ecrm OymyT MpUBEICHBI
PE3YIBTAThI CCIIEAOBAHMS 7151 BCEX IIPUTOK OCHOBHOM PEKH JTMHOH cBbIie 10 kM.

Tao6auma 2. Twurel pycen HeKOTOPBIX pek OacceitHa JlaTopuIsl.
Tun pycna
C nepassu- C pa3Bu- Kananu-
TBIMHU CobogHOE
Ne [nuna, | [Topoxucto- TBHIMH aJUTIO- 3UPOBAHHOE
Peka aIlIIOBH- MeaHIpUupo-
/o KM BOJIOTIATHBIE BUAILHBIMU (omambupo-
aJbHBIMU (opma BaHHE BanHoe)
dopmamu P
KM % KM % KM % KM % KM %
1. | Jlatopuua 146 1,2 0,8 | 18,2 | 12,6 | 68,8 | 478 | 39,6 | 273 | 159 | 11,1
2. | XKnensska 25 2,5 10 10 40 | 12,5 50 - - - -
3. Buua 38 4,1 10,8 | 30,3 | 79,7 | 3,6 | 9,47 - - - -
4. | CansBka 20 - - 44 | 22,0 | 15,6 28 - - - -
Bcero 227 7.8 34 1629|277 | 100 | 444 | 39,6 | 17,5 | 159 | 7,0

OcHOBHbIE MOP(POMETPUIECKHE H THAPOMOP(POANHAMHUYCCKHE XapaKTEPUCTUKH Pycell peK B Oacceitne JlaTopuiisl Ha

ydacTkax 00CIeJOBaHUs CETH THAPOMOP(OIOrHIeckoro MOHUTOPHHTA.

Ta6auua 1.

RIVER CHANNEL DEFORMATIONS
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Puc.1 Cxema pacnpocTpaHeHHs THIOB pycen p. JIaTOpHIlbl U HEKOTOPHIX €€ IMPUTOK.

RIVER CHANNEL DEFORMATIONS

BriBoabI

Ha p. Jlaropuma or ucroka m0 rocrpaHuisl Ykpauel co CIIOBaKUMEH UMEIOT MECTO DS
Y4acTKOB, JUIsl KOTOPBIX HE BBIIOHSIOTCS YCIIOBHS 0€30I1aCHOTO IIPOXOXK/IEHHSI BRICOKHX I1ABOJIKOB
U B TO )K€ BpeMsl 3TO YXy/IIAaeT TUIpOMOpQosIornueckoe coctosHue peku. Cpeny HUX MOXHO
BBIJICTIUTH CIIEAYIONME YIacTKU: Bo3Jie caHaropus Kaprarel, Bbllle 10 TedeHuro Jlatopuiis! OT T
MykaueBo, B . MykadeBO B HUJKHEH €0 4acTH, HIDKE 110 TedeHuto ot ¢. H. JlaBpiakoBo B palioHe
CTIPSIMJIEHHOTO PyCJIa PEKH, a TAKKE BO3JIE CTApOro aBTOMOOMIIBHOTO MocTa B T. Hor.

OreHka rEIpoMopQONOrHIecKoil yCTOHUMBOCTY 10 I0KA3aTENIM MOIHOCTH IOTOKA (00IIei
Wi ynesbHoi) 1 maBapuanTHocTH [ JICH-p 1) 1atoT BO3MOKHOCTB B MOJIHOM MEPE PAacKpBITh CyTh
TPOLIECCOB PyCIO(GOPMUPOBAHUS B KOHTEKCTE IPOSIBICHHS JEHCTBHUS ICHTPAIBHOM CTPYH MOTOKA.
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Abstract

The article presents broad analysis of channel processes in the tributaries of the Kama in the region
of Perm Krai and Udmurtia. The study mainly involve the typology of Kama tributaries and their
changes in the course of climatic changes and human activity. Some consideration was given to the
research on the changes of channel morphometrics, including changes due to corresponding formation
of bends. For the selected Kama tributaries trends were indicated in the course of flows intensity within
the last 60—70 years. Marked increase in the flows of these rivers was identified, which results in constant
changes in the channel processes and may lead to, among others, straightening of the channels.

N3y4eHHOCTDH PYCa0(GOPMHPYIOIIUX MPOLECCOB

IepBoii paboToii, B KOTOpO ObIa IMpecTaBlieHa MOPPOINHAMUYECCKAs XapaKTePHCTHKA
pycen HamOonee KpymHBIX pek Kamckoro OacceiiHa, crano ucciemoBanue P.C. YamoBa u
A.B. UepHoaa [29], nocasiiieHHOE €ro paiioHUpOBaHHUIO 110 (axTopam U (opMam MPOSIBICHUS
pycioBbIX mpoueccoB. PalioHnpoBaHue Mo (hakTopam, YCIOBUSIM pa3BUTHA W (opmam
TPOSIBIICHUSI PYCIIOBBIX IPOIECCOB (PacrpoCTpaHeHHI0 MOP(HOIMHAMHYECKHX THIIOB PyCed,
JIAHHBIX O HAIPaBIEHHOCTH M WHTEHCHUBHOCTH PYCIOBBIX Jeopmaryii) ObUIO BBIOIHEHO
IyTEM I0CIIEZIOBATETHFHOTO HAIIOKEHHS Ha EIMHYI0 KapTorpa)MIecKyr0 OCHOBY CEPHH CXEM C
YaCTHBIMH PAalfOHUPOBAHMSAMH: TI0 BOAHOMY PEXHMY DEK, IO I'€0JIoro-reoMopdonornieckum
YCIIOBUSIM Pa3BUTHUsI PYCIOBBIX JAeOpMali, M0 pPyclopOPMUPYIOLIAM pacxoiam, IIo
PacrpoCTpaHEeHHIO TOPHBIX, MOTYTOPHBIX M PaBHUHHBIX pek. Kpome Toro, aBropamu Obuia
yUTEHa CXeMa COBMEILIEHHOTO THIPOJIOTUYECKOr0 U (pu3nko-reorpaduueckoro paifoHMpOBaHUsI
Iepmckoii obiacty, BemonHeHHOTO panee A.M. KomiieBsmm u E.A. Yepnrsix [4]. KoppekTipoBka
TpaHML] pPallOHOB TIpM MX HE3HAYUTENHPHOM HECOBMAJICHUN IIPOBOAMJIACH Ha OCHOBE
WCIIONIb30BaHUSI IAHHBIX M0 MECTHBIM OpOrpadMYecKiM WIH APYTHM €CTECTBEHHBIM pyOexam,
NPUPOIHBIM 30HAM H T.]I.

[ToznHee ObuTM OIYONMKOBaHBI Oojee MNOXPOOHBIE JaHHBIE O PACIPOCTPAHCHUU
MOp(HOANHAMUYECKUX THIIOB PyCell B PErMOHE; BBISBICHBI MECTa MX OCHOBHOTO Pa3BHTHS
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[30]. Kak 1 B nepBoM HcciieJOBaHHH, 00bEKTaMH U3YUeHHSI CTaJIH, B OCHOBHOM, KPYITHBIE PEKH
[Ipukambst ¥ UX OCHOBHBIC MPUTOKK. KapTrocxemsbl pacrnpocTpaHeHuss MOPOIMHAMUYECKHX
THIIOB PyCeN OBbUIH TOATOTOBICHBI HA OCHOBAHMH PE3YNBTAaTOB KapTOrpauiecKoro aHain3a
LIEJIOT0 KOMIUIEKCa T'€0JI0T0-TeOMOP(HOIOTHIECKIX, THAPOIOTHUECKHX, THAPOrpaduIecKux
1 HEKOTOPBIX APYTHX IPU3HAKOB, SBJLSIIOIINXCS KPUTEPHSIMH OTHECEHHS PEYHBIX pycel K
OIpeIeNICHHbIM KJIaCCH(UKAIIOHHBIM TPYIIIaM.

C cepenunbl 1990-X IT. OJHOBPEMEHHO C MEJIKOMACIITAOHBIMU UCCIIEI0BAHUSAMH PYCIIOBBIX
nporieccoB Ha pekax Ilpukamps [1, 29] ctamm mpoBOAUTHCS PaOOTHI, HANpaBlICHHBIE Ha
TIOJTyYeHUE JETaTbHOW MCXOMHOW MH(OPMAIMY O PAa3BUTHU PYCIIOBBIX IPOLIECCOB B PETHOHE.
HIX pe3ysbTaTsl HOCTYXWIM OCHOBOH JUISl OCYILECTBICHNSI MOP(OIMHAMIYECKIX 0000IIeHNH
0 Pa3BUTHM TOPH3OHTAIBHBIX Ne(OpMAaIii Ha CPEMHUX M CPABHUTEIBHO HEOOJBIINX peKax
peruona [3, 10, 13, 17, 22].

Kpome TpaguIiioHHBIX KapTOMETPHUUECKUX UCCIIEIOBAHUM 1 BHIUYMCICHUH COCTaBIISIONINX
MOp(OIMHAMUYECKOTO — aHAM3a, pabOTBl  BKIIOYAM B cedf  TeOHMHIUKAI[MOHHOE
Jnemm(ppupoBaHie a3pOPOTOCHIMKOB U BH3yallbHBIE OOCITENOBAaHUS IMTOWMEHHO-PYCIOBBIX
reocrcreM. OTIIHYHE ¥ IPEUMYIIIECTBO NCCIIEIOBAHNH JAaHHOTO BH/Ia —BO3MOXKHOCTB MOy YCHUS
COBEpIICHHO MHOH MH(OPMAIIIH O TIPOSIBIICHHSIX PYCIIOBBIX ITPOIECCOB, KOTOPYIO MPAKTHIECKU
HEBO3MOXKHO IIOJTy4YHTb, WCHONB3Ysl JUIsl KaprorpadupoBaHus MOpGOIMHAMHYECKHX THUIIOB
pyce TonbKo Tororpaduueckue kaprbl. K Takoi HH(pOpMaIuu MOXKHO OTHECTH F'€O0CHCTEMHYTO
b depeHIMALIIIO THUIIA PEYHON JOIMHBI HA TOUMY (HU3KYIO, CPEIHION0, BBICOKYIO) M HU3KHUE
HaJIoiMeHHbIe Teppackl. OTCYTCTBHE Ha TOMOTPaQUISCKIX KapTax JF000ro MacITada mpsiMbIX
«TOJCKa30K» 10 WACHTH(HKAINKM 3IEMECHTOB PEYHON MOJNWHBI JENACT 3aTPyAHUTEIBHBIM
KaueCTBEHHOE OIPENECNICHUE pycel pPeK IO TMPHHAICKHOCTH K MIHPOKONOWMEHHBIM,
aANTUPOBAHHBIM WM BpPE3aHHBIM THIIAM pycell. XapakTep pacTUTENbHOCTH (WM ee
OTCYTCTBHE), COCTAB PYCJIOBBIX HJIM MOMMEHHBIX OTIIOKEHHH Ha BBIMYKJIBIX Oeperax W3JIydrH
TIO3BOJISIET TIPAKTUUECKHU OE30IIMO0YHO KIaCCU(DUIIMPOBATE PYCIIO PEKH.

B cootBerctBMM ¢ mTpm3HaKamu  (KpUTepusiMH) AudQepeHIHanH  pycel  Ha
MopdoauHaMudeckue TUIEI [7, 26] mit Bcex pek [lepMckoro kpas u YIMypTHH, MMEIOIIHX
qmHy Oonee 10 kM, OBUM OMNpeneieHbl OCHOBHBIC KOJMMYECTBEHHBIC XapaKTEPHCTHUKH
reoMopoIorn4ecknx YCJIOBUI M IUIAHOBBIX Jedopmaimii pycna: — YKIOH pycia,
OTHOCHTEJIBHBIN ITOKa3aTellb Pa3BUTOCTH M3Iy4HH (KOI(QMOUIIMEHTH! H3BIIMCTOCTH), — IIHPHUHA
Tosica MeaHAPUPOBaHHs1, — KOA(DOHUIMEHT U3BUITUCTOCTA MaKPOU3ITYYHH.

Ocoboe MecTo B 3THX HCCICHOBAHUAX 3aHSJI INPONECC BBIIBICHHUSA IHHAMUYECKON
YCTOHYMBOCTH pycJIa, KOTOPBIH SIBIAETCS OCHOBHBIM IIOKa3aTeJIeM OTHECEHHUS 3Ty YHH K THITY
CBOOOIHOTO, OTPaHMYEHHOTO Pa3BUTHS MM Bpe3aHus. st 3TOro, UCTONb3yst IUCTAHIIMOHHBIC
(nemm¢ppupoBanue a3poPOTOCHUMKOB, a3POBU3YyaIbHBIE 00CIIEIOBAHNS) U MOJIEBBIE METOJIBI
UCCIEI0BaHUI, YCTaHABINBAJIOCH HATMYKE TOPU30HTABHBIX CMEIEHUH pycla.

B KauecTBe NpsIMBIX MPU3HAKOB Pa3BUTHsI TOPU3OHTAIBHBIX JIehOopMalrii HCIIOIb30BaINCH
PE3yNBTaThl  B3aMMOHAJIOKEHHSI PA3HOBPEMEHHBIX a3po()oToMaTepranoB WM  TONOKAPT,
(PMKCHPYIOIIMX MECTOOJIOKEHHS 30H Pa3MbIBa WM aKKyMYJSIiHd. Kak mpaBiio, 1S INIaHOBBIX
COIIOCTABJICHNH OTOMpanuch Marepransl MaciTadba He Menbae 1: 50 000 (o6brano 1:10 000
1:25 000). [Tpu Hamiury a’po(oTOMaTEPHAIOB JHIIIb OHOTO TO/IA 3aJIeTa FTeOUHTUKAI[MOHHOE
JetmQprupoBaHre CTAaHOBHIIOCH OCHOBHBIM IIPHEMOM BBISIBIICHHSI HAIPABICHHOCTH PYCIIOBBIX



N.N. NAZAROYV, LI. RYSIN, L.N. PETUKHOVA

nedopmaruii. [IpeobnagaHiue TOPU3OHTAIBHON PYCIOBOM COCTABISIONICH OMPEACIIIOCh 10
HaJIMYUIO crierryeckoro Habopa MpHOPEKHBIX Fe0CHCTEM (IIECKH, TAICYHHKH, OTCYTCTBUE
PACTHTEIBHOCTH) TOCKOIBKY HM3BECTHO, YTO (POPMHUPOBAHHE MOMOOHBIX MOPQOIOTHISCKIX
00pa3oBaHMH TPOHMCXOAWT W3-3a HApAIIMBAHWS TPUOPEKHBIX OTMENEH B pe3yibrare
HaKOIUICHNSI AJUTIOBHS M CMELIEHNS pycJia B HAIIPaBJIEHUH ITPOTHBOIIOIOKHOTO (pa3MbIBaEMOT0)
Oepera. Hanpotus, akTHBHOCTB 1 NIpeo0iiaiaHie BEpTHKAIBHOTO Bpe3a pyciia JOBOIBHO TOYHO
(bMKCHPOBAJIMCH TI0 HAJIMYMIO YETKO BBIPaXKEHHBIX OPOBOK pycia 1o 00oum Oeperam peku BHE
3aBUCHMOCTH OT CTETICHH Pa3BUTOCTH M3TyUHH.

W3ydeHnI0o WHTEHCHBHOCTH Ppa3BUTHS TOPH3OHTAIBHBIX PYCIOBBIX aedopManuii B
IMepmckom [Ipnkambe MOCBSAIIEHO CPABHUTEIBLHO HEMHOTO HccieoBaHni. OXHUM M3 caMbIX
PaHHUX YIIOMHHAaHWH 00 MHTEHCUBHOCTH PEYHOM PO3MH B CEBEPO-BOCTOYHON YacTH PErHOHa
sisiercs pabora PB. Kpanuenepa, M.JI. 3aiionna u ap. [1960, ¢dboHnoBble Marepuaibl].
B Heill, B yacTHOCTH, COOOIIAETCs, YTO OCHOBHOE pycio p. Kamel B paitone . Boposcka B
1913 . mpoxomuiao Mo M3NTy4HHe, T.e. Ha 1,5 KM BOCTOYHEE €ro COBPEMEHHOTO ITOJOKEHHUS.
3necs xe ynmomunaetcs p. Konsa, kotopas 3a 20 net (1938-1958 1) y 1. Ilokya cMbIta moocy
Oepera mmpuaOit 20-30 M. Pexa Bumepa okomno 1. bepeszoas 3a 4 roma cmeiia 15 M Gepera.
VYeranoBneHo Taxke, 9to okono 100 ner Hasan p. Bumiepa y A. AHHUKOBCKas IpoTeKana B 3 KM
3aIa{Hee CBOETr0 COBPEMEHHOTO TTOI0KEHUS.

B 1987 1. no pe3ynsraram CpaBHHTENBHOrO ACH(PUPOBaHUS a3pOOTOCHUMKOB, ObLIM
OITyOJIMKOBAaHBI JAHHBIE O CKOPOCTH OOKOBOTO CMEIIEeHHs pycell pek [IprukaMes, ¢ yka3aHHeM
LEJIOT0 psifia TeOMOP(OTIOTMUEeCcKUX XapaKTepHCTHK B Toukax mMepenuid [11]. OcodenHocTH
PYCIIOBO¥H 3pO3UH B PETHOHE HAIILTH TAKXKe OTPKEHHE U B KapTorpaduueckix Marepuaiax [21].
Asropamu uccienoBanust B Macrade 1:4 000 000 npexcrasieHsl ycaoBust pOPMHUPOBAHUS
pycell B pernoHe, BBIJIETIEHBI HX THUIIBI, ONIPEAEIIEHBI CKOPOCTH PYCIIOBBIX JiehopMariyii.

B nocnennue rompl, B CBA3M C YCHJICHMEM MHTEpeca K PEIICHUI0 SKOJOIMYECKUX
npoOJieM B Mpefeax peuHbIX JOJUH MOSBUIICS Psifl MyOIUKAIUii, B KOTOPHIX TPHBOIMIACH
XapaKTEepUCTUKA TUHAMHYECKHX M3MEHEHHI MECTOIONOKEHUH Oeperop B Ipeaenax
cenuTeOHBIX U IPOM3BOACTBEHHBIX 00heKTOB Ha pp. Tynsa, Kauka, Kama [2, 6].

OnuH U3 NOoCNIeTHIX TPYAOB Mo OeperodopMupyIoImiM mporeccaM Ha pekax [lepmckoro
kpass — ¢QynnamenransHass moHorpadus H.H. Hazaposa u C.C. Eropkunoit [3] maer
JIOCTaTOYHO TMOAPOOHYI0 MH(MOPMALMIO 110 JIAHHOW TeMe: NMPUPOAHBIE M aHTPOIOTCHHbBIE
(akTOpBI U YCIIOBHUS Pa3BUTHS PYCIOBBIX AedopMalinii B peruoHe, reorpaduueckuii aHaiu3
PacpoCTpaHEHUsI TOPH30HTAIBHBIX PYCIOBBIX AehOopMaliii Ha peKax, X aKTUBHOCTh H
WHTCHCHBHOCTb, TMMHUTHPYIOIIHE U AKTHBU3UPYIOLIHE (DAKTOPHI PEUHOH 3pO3HUHU U T.II.

Mopdoannamuyeckne THIIBLI pyceJl BOOTOKOB

W3yuenne pek kaMmckoro OacceifHa Iokasano, 4YTO B Tpeneiax Ypaisckoro IIpukambs
pacrionaraercsi rpymnna paifoHOB, XapaKTEPH3YIOLIAsCS FEpPElOBAHUEM PEK C BPE3aHHBIM H
IIMPOKOITIONMEHHBIM pyciioM. PaiioHsI ¢ peobiajaHueM IUPOKOITOMMEHHBIX PYCEI IIPHYPOYEHBI,
INIaBHBIM 00pa3oM, K XOJIMHCTBIM M HU3MEHHBIM paBHMHaM [Ipemypanbs. ITo npeobnamaniio
Pa3IUUHBIX YKJIOHOB PEK U KPYMHOCTU HAHOCOB C KOPPEKTUPOBKOW IO TMAPOIOTHMYECKUM
xapakrepuctrkam Boienstorcest: Cpenne-Cesepoypanbekuit (1), KocsBuacko-Y gumckuii (I11),
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Cesepo-YBassckuii (V), Kamcko-Ilewopekuit (VI), Kamcko-Bsarcekuit (VII), 3axamckuit (VIII) u
Nxcko-benbeknit (IX) [29]. Kaxknpiil 13 BBIIEICHHBIX PalfOHOB XapaKTepHU3yeTcs CBOMM OCOOBIM
HabOpoM MOp(OAMHAMIUYECKIX THIIOB pyce (puc. 1).
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paiioHamM, BbIIeNIeHHBIM B Oacceiine p. Kambl o axropam, yclnoBusM pa3BUTHS
u ¢dopMaM MpOSBICHUS PYCIOBBIX mpoueccoB (o Yamoy, UepHoBy,1996 c
WCTIPABJICHUSIMH aBTOPOB).

OO6bsacuenust k puc. 1. I-IX — paitons:: I — IOxHo-Ypansckuii, II- Cpenne-
Cesepoypanbckui, 111 — KoceBuHcko-Y dumckuii, IV — Bepxuebenbckuii, V — Cesepo-
VBannckuit, VI — Kamcko-ITewopckuit, VII — Kamcko-Bsarckuii, VIII — 3akamckui, IX —
Wkcko-benbckuit. MopdoauaaMudeckie TUIBI pycel: | — TOpHBIX M TOIXYTOPHBIX peK,
PaBHUHHBIX PEK — BPE3aHHbIE pyciia; 2 — OTHOCUTEIBHO MPSIMOIMHEHHbIE HEPa3BETBICHHBIC;
3 — wu3nmyuuHsl; 4 — pa3BETBICHUS, IIUPOKONONMEHHBIE pycla; 5 — OTHOCHTEIBHO
MIPSIMOJINHEMHBIE HEPA3BETBICHHBIEC; 6 — BBIHYXKJCHHBIE M aJallTUPOBAHHBIE W3ITyYUHBI;
7 — CerMEHTHBIE KPYTble U3JIyUUHbI; 8 — CHHYCOMIAJIbHBIE (BBITSHYTHIE, ITablie0Opa3HbIe)
W3ITY4YHUHBL; 9 — IOJI0THEe CETMEHTHBIE U IPOPBaHHbIE N3TY4IHHBI;, 10 —pa3BeTBICHUS pETHOHA,
M3MEHEHBI XO35IIICTBEHHOH NeSITeIbHOCTRIO: HU30Bb P.p. SiiBbl, KochBrl, UycoBoii, CHUIBBI
CTaBIIUE 3aMBaMHu KaMCKOTO BOIOXpaHHUIININA.
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Hccnenyemble BOIOTOKM OTHOCSTCS K CleAyrOmIUM paiioHam: p.p. Uycosas, CsuiBa
k KoceBuHcko-Y pumckomy; p.p. O6Ba, HepsBa, a Takke Bce peku Yamypruu k Kamcko-
Bsrckomy; p.p. Tynsa, Byii, beictpsrit Tansin, bapna, badka u ITu3s k 3akaMckoMy paiioHy.

KocbBuHCKO-Y rMCKHi palioH 3aHUMAET IPEATOPhS  OCEBYIO0 30HY HEBBICOKOTO CpeHero
VYpamna. On xapakTepusyercs MeHbImMe yKIToHaMH pek (0,3—0,5 %o) 1, COOTBETCTBEHHO, OOMBIIICH
JIOJIeH TTeCcYaHO-TaJIeYHbIX U [IECUYaHBIX HAHOCOB. 31eCh SIBHO IPE00IaIatoT IMPOKOIIOMEHHbIE
pycia, XOTs J0Jsl Bpe3aHHbIX JOCTaTOuHO 3aMeTHa (25%); TOpHBIE peKH OTCYTCTBYIOT (3TO HE
OTHOCHTCS K BEPXOBBSM CPEAHUX PEeK U MX MPUTOKaM). Bricokue B cpaBHEHMN C paBHUHHBIMU
palioHaMM YKJIOHBI PeK OOyCIIOBIMBAIOT CpeIy IIMPOKONOHMEHHBIX 3HAYUTEIBHYIO IOJIO
NPSIMONTMHEHHBIX pycen. Hanbornee pacripocTpaHeHbl Ha pekax CErMEHTHbIE W3y qHHBI.

Kamcko-BsiTckuii paifon omiingaercst 00IbII0H IUIOMAABI0 ¥ IPUYPOUCH K XOJIMHUCTHIM
jJecaM WU JIyraM CE€BepO-BOCTOYHOrO 3aBOJKbs. PalloH xapakTepusyercst 3aMeTHOMH
MepeCcedeHHOCTHIO pelibeda, CI0KEHHOTO Ha IBYX TPETSAX TEPPUTOPUU MOIIHBIMH TOJILAMHU
MEeCKOB M CYDIMHKOB. [IpeoOmamatoT cerMeHTHBIe W3NyduHBl (46%) W OTHOCHTENHHO
MPSMONUHENRHBIE ydacTKu pycen (26%). OTHOCHTEIBHO BBICOKA 37€Ch BCTPEUAEMOCTB
CHHYCOMJAJIBHBIX W MPOPBAHHBIX U3ITyYHH. YKIOHBI Ha peKax cpefaaue i dacceiina (0,2—
0,35%0), HAaHOCHI, OOITBIIICH YaCThIO, ICCUAHBIC.

3akaMCKMi pallOH XapaKTepH3yeTCsl PaBHHUHHBIM penbe)OM U PaclpoCTpaHEHHUEM
MIPEUMYIIECTBEHHO INIMHUCTO-CYIIMHUCTHIX MOpo. [loaToMy npH cpeaHux A paBHUHHBIX
pek yknonax (0,15-0,35%0) B pyciax pex mpeoOiagaroT WINCThIC WM WIMCTO-TIECYAHbBIE
HAHOCHI, a HanboJiee PacIpPOCTPAHEHHBIM THIIOM PYCIa 3[I€Ch SIBISIFOTCS THUIMYHBIC JUIS
TSDKEJIBIX TPYHTOB CHHYCOHJAJIbHbIC (TTaTbLEBU/IHbIC) U3y IHHBI.

Jma pex Ilepmckoro Ilpukambs B KadeCcTBE OCHOBHBIX OIpPENENEHBl BOCEMb
Mop¢oauHaMH4ecKuX TUIoB pycen [13] (Tatn. 1). BpesanHble pycia Kak paBHUHHBIX, TaK U
TOPHBIX PEK UMEIOT IPSIMOJIMHEHHBIE, yCTOWUMBBIE B TUIaHe odepTaHus. CHopMUpOBaIHCh OHH,
Kak MPaBUIIO, BIOJh TEKTOHMYECKUX TPEIIMH U PA3IoMOB. B OTIENBHBIX clTydasx Takue pycia
00pa3yroT He MEeHee YCTOHYHBBIC BPe3aHHbIEC M3TyUHHEL [10fiMa OTCYTCTBYET MM BCTPEYaeTCs
HEOOMBIIMMH (parMeHTamu; Oepera, B OCHOBHOM, KOPEHHbIE — CKaJIbHBIE U HEPa3MbIBAEMBIC.
B mecrax meperboB mpomoibHOro Mpoduis 4acTo 0Opa3yroTCs PyCIIOBBIC Pa3BETBICHUS,
B IIpeziesiax KOTOPBIX Hepe)OpMUPOBaHUSI HU3KUX TaJIEYHBIX OCTPOBOB IIPOTEKAIOT BEChMa
aKTHBHO, HO CaMO PYCIJIO SIBISETCS MAaJIONOJBIDKHBIM. BpesaHHBIE pycia cOCpemnoTOUYEHH,
IaBHBIM 00pa3oM, B pEYHBIX cucTeMax Ypama u [Ipemypainbs: TopHbIE M TOIYTOpHBIC
MPECTABICHBI BEDXHUMH 3BCHBSIMH, PABHUHHBIE — CPEJHAMH U HIKHIMH 3BEHBSIMU — PEKaMU
3-10 1 OOJNBIINX MOPSAKOB B OacceitHax p.p. Bumepsl, Uycoroii, AiiBe1, Kockebl, CEUIBEI 1 JIp.

IMnpoxonoiMeHHBIE pycila pacIpOCTPaHEHBI, IPEUMYILECTBEHHO, B PABHUHHBIX PaliOHAX,
CJIO’KEHHBIX C MMOBEPXHOCTU MOIIHBIM CIOEM PBIXJIBIX YETBEPTUUHBIX OTIOKECHHUH; OT/EIbHBIE
HIMPOKONIONMEHHBIE YYAaCTKH BCTPEYAIOTCS Ha PeKax, MPOTEKAIOIIUX B MEXTOPHBIX KOTJIOBUHAX.
'Y BCeX 3THX peK OTHOIIICHHUE IMMPHUHBI HOMMBI K ITUpHHE pyciia coctannsieT or 3: 1 1o 40:1 nbonee;
JIONIMHBI PEK BBITIOJHEHBI JIETKOPa3MbIBAEMBIM aUTIOBHEM. OTHOCHTEIBHO NPSMOIMHEIHBIE
HEpa3BETBJICHHBIC PyCla OTINYAIOTCS CPaBHUTENBHONH yCTOWYMBOCTHIO B IUIAHE — Pa3MBIBBI
OeperoB MPOMCXOAT Ha OTJEIBHBIX JIOKAJIBHBIX YYacTKaX pyclia, MEHsisi ouepTaHus Oepera,
HE M3MeHss1 oOmel koHurypauuu pycia. YacTo omuH M3 OEperoB Takux pycell SIBISIETCS
BBICOKHM, HEPA3MBIBAEMbIM, CIIOKEHHBIM KOPEHHBIMH CKaJIbHBIMU WIJIM TJIMHUCTHIMU IIOPOAAMH.
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[TomoGHBIHA THI pyclia pacpOCTpaHEH Ha PeKax, PACWICHSIONIMX CKJIOHBI JCHYTAIMOHHBIX U
JICHYTaIMOHHO-aKKyMYJISITUBHBIX  BO3BBIIIEHHOCTEH: CeBepHBIX YBAIOB, BepxHekaMcKoi
BO3BBIIICHHOCTH, Y ()MMCKOTO IUIaTo, COOCTBEHHO Ypana, TJe IMPOAONBHBIE YKIOHBI PYCElN
JOCTHTAl0T HanOONBIIMX JUIS PaBHUHHBIX pek 3HadeHni (0,5-1%o). Hanpumep, B Gacceiine
p- beicTporo TaHbIna OTHOCUTENBHO MPSMOIMHENHBIE Pyclia COCTABIIOT 31%.

Tabauna 1. PacnipocTpanenue pycen pex ¢ pa3IuIHBIMA MOP(QOINHAMUYECKUMHU
tunamu B [lepmckom Ipukamse [13].

. B nponentax ot obmei | Paifonsl mpeobnagaromero
MopdoanHaMuUecKuil THII pycia

JUTMHEI pyciia B perioHe pacrpocTpaHeHus
A. BPE3AHHBIE

1. OTHOCHTETBHO MPSAMOJIUHEHBIE 9 Tops! u mpenropbs

2. Bpe3anHbIe H3TyUYHUHEL 8

3. Pa3BeTBNCHNS BpE3aHHOTO pyclia 2

B. IMPOKOIIOMMEHHEBIE

CeBepHble YBaisl (bacceitH

4. OTHOCUTENBHO MPSIMOTUHEHHBIE 26
Becnsubr)
5. U3ny4yuHbl BBIHYKI€HHbIE 5 IIpearopss Ypana
PaBuuHHAs yacTh Oaccelina
6. V3myunHbl CBOOOJHBIE CETMEHTHBIE 40

Cpenneit Kambr

7. U3my4nHBI CBOOOAHBIE MIOJIOTHE
Y IPOpBaHHbBIE

7 Tam xe

Kotnosuns! u [Ipearopos
VYpana
(Cpennss Kama no
3aTOTLIICHU ST)

8. Pa3BeTBIcHUS 3

BeIHYXIeHHBIE N3Ty4HHBl HAauOoJIee TUITMYHBI IS KOTJIOBHH M IPEATOPHBIX Y4aCTKOB,
e pa3Maxy rOpHU30OHTAIBHBIX OMy)KIaHUM pyciia MpernsTCTBYIOT KOpeHHbIe 00pTa KOTJIOBUH
WIN SIIUKOOOPa3HBIX JOMMH. OTH H3JIy4YHHBI, KaK MPAaBUIIO, MAaJONOABIKHBI, WHOIIA
HCTIBITBIBAIOT IIPOZIONBHBIC TIEPEMEIIICHHS.

CBOOOIHBIE M3ITYYHHBI — CETMEHTHBIE, CHHYCOMIAIBHBIE, TIETIC00pa3HbIe, MaIbIICBUIHBIC,
a TaroKe MPOPBaHHbIE — HaHOOJee PacCPOCTPAHEHHBINH THIT IIMPOKOIIOWMEHHBIX pyceil. Ha Hux
OTMEYAIOTCsI HanOosIee MHTEHCUBHBIE TOPH30HTAIBHBIE JIe(hOPMALIK — BOTHYThIE Oepera U3y iH
Pa3MBIBAIOTCSI CO CKOPOCTBIO OT MEPBBIX JIECSATKOB CAHTUMETPOB 110 10 M/rof, uto odecrednBaeT
Omy>XIaHne pycen 1o IHy J0MMHbL. CBOOOIHBIE M3ITyYHHBI IIPE00NIaaaroT B pyciax OOJBIIMHCTBA
pek meHTpanbHO paBHUHHOM dacth [Ipukambs (p.p. Hepmsa, CuBa, O0Ba), Ha fore pernoHa
(p. byit, HkHsAt yacTe p.p. beictporo Tamema, Mpern). OTMedeHO, 9TO B CYIIMHHCTBIX U
DIMHHCTBIX JIOIMHOOOPa3yIonMX Nopoaax (hOpMHUpPYIOTCS, PEUMYIIECTBEHHO, NaIbIEBHIHbIC
Y CHHYCOMJIAJIGHBIC M3JIyYHHBI C HEBBICOKOM CKOPOCTBEO pa3MbiBa OeperoB (o 0,5—1,0 m/ro,
YTO TUITUYHO JUTsl TAKUX PeK Kak p.p. Bensa, Uepmo3 u zp.), Toraa Kak B CylecyaHbIX TPYHTaX
Npeo0IagaroT CerMEHTHBIE H3TyYHHBL, CO CKOPOCTSMHE pa3MbIBa OEperoB B 2—5 pa3 GONbIINMY.
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[IMupokonoiMeHHbIE pa3BETBICHHBIE pycia BCTpedaroTcs B IIpukambe, B OCHOBHOM,
B KoTJIoBHHAX (p.p. Bumepa, Yic) u Ha OTAEIBHBIX MPEATOPHBIX ydacTkax (p.p. KochBa,
Sitea, Uyconast, YcbBa, S3pBa u p.). Jlo 3aperynnpoBaHus CTOKa Takol OblIa Ha OTAEIHHBIX
oTpe3kax cpenHss M HwKHiAI Kama. /it paBHMHHBIX pek HamOoliee IMIMPOKO ITaHHBIA
MOP(OJIOTHUECKUH THUI pyciia TPEACTaBICH B IPEAesiaX CPEIHETo M HIKHETO TeYeHHH
p. Tynsa. OcHoBHBIE epeOpMHUPOBAHUS B PyClIaX JAaHHOTO THIIA IIPOMCXOAST C OCTPOBAMH;
OeperoBble MacCHUBBI OCTAOTCA YCTOMYMBBIMH, OJHAKO OINACHOCTh MX JIOKAJIBHOTO, HO
OBICTPOTO pa3MbIBa MOCTOSHHO COXPAHIETCS.

Hccnexyemplie BOOOTOKH BOCHOBHOM OTHOCATCS K 6 (M3TyIHHBI CBOOOTHBIE CETMEHTHBIE)
n 7 (M3Ty4nHBI CBOOOAHBIE TOJIOTHE M ITPOPBAHHBIC) THIIAM T'PYIIIBI ITHPOKOMOHMEHHBIX
pycen pexk.

Ha tepputopun Yamyprckoit Pecriyonmuku (YP) opranuzanusi cucTeMbl HaONMIOICHUT
3a pyCIIOBBIMH MpolieccaMu Obuia Hauata B 1999 1. B ocHOBe co3nanus HaOmonaTeabHON
CETH JIe)KaII0 CTpeMIIeHHE HanboJiee MOJTHO OXBAaTUTh Pa3InYHbIC JaHAIA( T peciyOIuKH,
a TakXKe MPOCJIEANTh Pa3BUTHE OOKOBOW 3pO3MH Ha yJacTKax, I7ie OHa HanOoJee aKTHBHA
W CO3JacT OIAaCHOCTh I XO3AHCTBEHHOM MAEATEIbHOCTH. B Xome ucciemoBaHuil Ha
TEPPUTOPUH PECITYOINKHN OBLIO BBIJICNICHO 55 KITIOUEBBIX YIACTKOB (PHUC. 2), OXBATHIBAIOIINX
PEKH pa3HOTO MOPS/IKA, PACIIONOKEHHBIX B Pa3JIMUHbBIX (PU3NKO-TeOrpadMueCKUX yCIOBHSIX.

IToneBsle paboThl Ha M3y4aeMBIX PEKax IMPOBOIATCS €XKEroJHO B JIETHUH MEPHO..
I'maBHas 3ajmaga 3TUX HCCIENIOBAHUN — M3yYCHHE CKOPOCTEH OOKOBOTO CMENICHHS pPyCel
U ONPEAETECHUE OTAEIBHBIX MOP(OMETPHUECKUX XapaKTEPUCTHK. I 3TOro Ha aKTHBHO
pa3MBIBaeMbIX y4acTKax peK (Jale Ha BEICOKOH Moiime) Ob1I0 3a1okeHo okoino 300 perepos
U Mapok, Ha 29 ydyacTkax HMpOBOJHTCS exeropHast TeomonutHas (¢ 2002 . mpumensercs
AJIEKTPOHHBIN TAXEOMETP) CHEMKA.

Jnst BbIOOpa KIIIOUEBBIX YYAaCTKOB B KaMepaJIbHBIM 3Tall HPOBOJUIOCH H3y4YCHHUE
MOp(OMETPUIECKUX U MOP(OJIOTHIECKUX XapaKTePUCTHK PEUYHON ceTH YAMYpPTUH. bpuin
MIpOaHATN3UPOBAHEI ToNnorpaduaeckne kapTel MacmTaba 1:25000 u 1:50000, Ha oTHeTBHBIE
PpafoHBI HCTIONB30BAKCH a3podoToTomomnanmeTs MacmTada 1:10000 pa3HBIX €T ChEMKH.

B coorBercTBHE ¢ MopdoauHamMudeckoi knaccudukareit P.C. Yamosa u np. [27] Bce
PpeKH peciyOnuky ObUIH pa30UTHI HA OTAEIBHBIC YYACTKH C PA3HBIMU THIIAMH PyCeIl. Y YaCTKH
pycen Mo CTeneHHW MeaHAPHPOBaHMS ObUIM pa3lelieHbl Ha 7 THUIIOB: OT OTHOCHUTEIBHO
npsMonuHenHbIX (K .<1,1) no upessbrvaiino n3sBumncTeix (K, >2,0).

B OacceitHax n3ydaeMBIX peK BCTpeYaeTCs S5 THUIOB MEAaHAPUPYIOMUX pyced: a)
cermerTHeie nonorue (1,15<1/L>1,40), 6) cermentHsie pasButhie (1,40<l/L>1,0), B)
kpyTteie cermentHbie (1,70<1/L>2,00), r) metneobpasusie (1/L>2,00), m) npopeanusie (I/
L=1,50-2,00), tne /L — orHomeHue JUMHBI K wmary u3ny4duHsl [28]. s BepXHUX U
HIDKHHUX YYacTKOB PEK XapaKTepPHO OTHOCHTEIBbHO MNPSMONMHEIHOE Hepa3BETBICHHOE
pycino; ero moist coctaBisieT oT 16% B Gaccetine p. Cussl 10 28% B Oacceiine p. Mxa ot
JUAHBL pek (Tabm. 2). Hambomee tumuaHOM (hopMON HPOSBICHUS PYCIOBBIX HPOIECCOB
Ha peKax YIMYPTHH SIBISICTCS MEaHIPHUPOBAHUE, COOTBETCTBEHHO, M3IIyYHHBI — Hanboiee
pacmpoctpanerHas Gopma pycna. Jloss ux B cpexHeM 1o peciryOnuke coctasisieT 78%.

B pesynbrare aHanuza JaHHBIX MTOJTYYEHHBIX JUIS MaJbIX M CPEIHHUX PEK PecIyOIuKu
BBISBJICHBI CIEYIOIIME OCOOEHHOCTH: MpeolNialaloT Ha HCCIEAyeMO TEeppUTOPHU
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CEerMEHTHBIE U3TYYUHBI, TSl KOTOPBIX cocTaBiseT 62% u npsaMonuHeiHsie pycina — 22%;
BCcTpeuaroTces Takxke netieodpasusie (7%) u mpopBaHHble H3IyIrHbI (8%) (Tabdmn. 2) [15, 17,
31].

Cpenn CeTMEHTHBIX M3ITyYHH 3HAYUTENbHAS J0JIS IPUXOIUTCS Ha MOJIOTHE: B CPETHEM
43% cpeau Bcex TUIOB HM3MydydMH M OKoio 53% cpeau Bcex cerMeHTHBIX. [lanmee mo
pacIpoCTpaHEHHOCTH CIIEAYIOT CErMEHTHBIE pa3BHUTHIE (cooTBeTcTBEHHO 25% u 31%) u
cerMeHTHbIe KpyThie (13% u 16%).

Hons netieo0pa3HbIX, CHHYCOUTANBHBIX M MPOPBAaHHBIX M3Ty4YHH cocTaBigeT 15% ot
BCeHl JUIMHBI pek peciryonuku. [leTneoOpasHble 1 CHHYCONIANbHbBIE N3TyYHHBI COCTABIISIOT
B cpeaHeM 7% JummHbI pycen. Hanbonplee nx koaudecTBO BeTpedaercs B Oacceiine Yenpl,
Kunsmesn, Bansr — 11-15%. Cpeau apyrux pek co 3HaYMTENbHON NPOTSHKEHHOCTBIO 3TOIO
THNa pycia, MOKHO orMmeruth Jlozy, Uty, Jlekmy B Oacceiine Yenupl, JlymnyH, Y16 B
6acceiine Kunmbmesu u Mok, Jlosiss mpOpBaHHBIX M3JIyYUH COCTABISACT 8% OT IUIMHBI BCEX
pek. Hanbonee mmpoko JaHHBIA THI pycia mpencrasieH Ha peke Yernre (10% ot mmHb
BCcex pek OacceltHa n 24% ot anuHbI camoi pekn), p. Cuse (12% u 60% cOOTBETCTBEHHO),
p- Kunemesn (18% u 50%) u nx npurokax.

Tabauna 2. CootHomrenrie MOpQOIMHAMHIECKHUX THITOB PYCEN B PA3IMIHBIX PEYHBIX
Oaccelinax Ynmypruu (B % OT ASMHBI pycia)*®

2 x
[} = . = (0]
Mopposs- IR IR EHERE
MHMYECKUHI 5 8 2 5 S| Edax| 48] 9o
THI pyciia = S S 2A| g™ | 5E
= =
1.OTHOCUTENBHO NPSAMOJIUHEIHBIE 17120 | 20| 16 | 28 23 23 2
HEepPa3BETBICHHbBIC
2. CBoOOAHBIE H3BUIUCTHIC 83 | 80 | 80 | 84 | 72 72 72 78
a) TIOJIOTHEe CeTMEHTHBIE H3JIY THHEI 28 | 30 | 25 | 40 | 29 37 42 33
0) pa3BUTHIC CETMEHTHBIC M3JTYYUHBI 18 | 21 20 | 15 | 21 19 22 19
B) KpyThI€ CETMEHTHBIC U3y YHHBI 10 | 10 | 12 9 11 13 8 10
T) neTaeoOpa3Hble U CHHYCOUAAIbHEIE 5 1 11 1 4 9 3 i 7
U3y IUHBI
) OJIOTHe ¥ IPOpPBaHHbIE 12 8 12 | 16 2 - - 8

*- 0e3 yYue€Ta aAalTUPOBAHHBIX U3TTYUYHUH
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Puc.2. Kapra-cxema pacroyioxeHus KIIFOYEBBIX yUaCTKOB [0 U3yYSHU IO MOP()OTHHAMUKH
pycen pek YaMmypTuu. YcioBHble oOo3HaueHus:: VW — MeCTa paclojOKEeHUS
pemepoB U MapokK; A— MeCTa TaXCOMETPUUECKOU ChEMKHU.

Hemmpokoe pacmpocTpaHeHHe Ha TEPPUTOPUH PECITyOIMKHA MMEIOT aJalTHPOBAHHbBIE
n3yaussl (oxoio 1%). B Tex mecrax, rae pycio pekr HOAXOAMT MM PacIioiIoKeHO BO3JIe
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KOPEHHOT0 Oepera 3TH U3ITy4UHbI IPECTABISIOT OAMHOUHbIE GOopMBbI pycia. Hebombiue mo
MIPOTSHKEHHOCTH Y4acTKU C JaHHBIM TUIIOM M3JIydHMH BCTpedaroTcs B O6acceiiHe pek Uenibl,
Jlo3sl, UThl, B BepxoBbsix BsaTku u Kamsl.

[IpsMonuHelHBIE pycia damie BCETO BCTPEUAIOTCS B BEPXHEM TEUCHHWH DPEK WIH
SIBIIIIOTCSL PE3yAbTaTOM CIPSIMIICHHS M3JIyduH. BTOpas pa3sHOBUIHOCTH NPSIMOIMHENHOIO
pycia BCTpedaeTcsl cpeAu IpopBaHHbIX u3nyuuH Yemnnsl, Jlosel, Utel, Mxa u apyrux
CPeHUX M KPYIHBIX PEK PECIyOINKH.

TpaauIMOHHBIM METOAOM HCCIIEIOBaHUS MEAHPHPYIOLIETO pyCila SBIAETCS IIOCTPOCHUE
SMITUPUYIECKUX 3aBUCUMOCTEH MEXIy IapaMeTpaMH H3Iy4uH, a TaKkkKe MEXIy HUMH H
KOJIMYECTBEHHBIMU TOKAa3aTEISIMH, XapaKTEepU3YIONIMMH YCIOBHS (OpMUpOBaHUS pycla.
B kauectBe (hakTOpOB, BIMSIONINX Ha PYCJIOBBIE ITPOLIECCH], 0OBITHO UCTIONB3YIOT Pa3INIHbIe
TI0Ka3aTes BOTHOCTH (pycio(hOpMHUPYIOLIHE, CPEJHET0I0BBIE, PACXObI BOABI B IIOJIOBOJIBLE),
IUIOLIaAb BOAOCOOpPa, YKIIOHBI JOJIMHBI M BOJHOW MoBepxHOCTH [5, 7, 8, 9]. B HexoTophix
CIIyJasiX MOXHO HCIIONIb30BaTh B Ka4€CTBE IT0Ka3aTelsl BOAHOCTH TaKOHM MapaMeTp Kak JUIMHa
pekn. DTO CBA3aHO C TECHOHM 3aBHCHMOCTBIO 3TOTO IIOKAa3aTelsl OT IUIOIaau BomocOopa,
KOTOPBIH B CBOIO OYEPE/Ib CBSA3aH C pacxoiaMu BozbI [28].
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Puc.3. N3meHeHue paanyca U 11ara M3JIy4dH Ha OTAEIBHBIX peKax YIMYpPTHH.

Ha pexax Ynmyptum OBUTH BBIIENEHB OTHOCHTENBHO OMHOPOIHBIE MO BOAHOCTH
YYacTKH, TPAHHUIIAMH KOTOPBIX CIIYKWJIH MECTa BIaJCHUS HamOoJee KPYIMHBIX MPUTOKOB.
OOmmee KONMMYECTBO BEHIICTICHHBIX YYACTKOB HA pekax cocTaBmio 245. Jlnsd KaKmoro
y4acTKa ONPENeISUINCh MOJANbHbIC 3HAYCHUS I[apaMeTpoOB UIy4uH (mar L, paguyc
KPHMBH3HBI 7, CTpeJa nmporuda /4, JuiMHa /, a Takke OCpeAHEHHbIe OTHOCUTeNbHbIe: I/L, 1/h,
XapaKTePHU3YIOIINE CTCICHb Pa3sBUTOCTH M (POPMY HM3IIyYHHBI) M MOKA3aTeId BOIHOCTH.
Pacuersl Oputm mpoBeneHsl mus 3827 OTAETNBHBIX M3IMTyddH. B CBSA3M ¢ HemOCTaTOYHOI
THIPOJIOTHYIECKOW W3YYCHHOCTBIO PEK YIMYPTHH, WMEETCS JHIIb 9 THIPONOCTOB Ha
M3yYaeMbIX pPEKax, I BBISBICHUS SMIMPUYCCKUX 3aBHCHMOCTEH HCIOIh30BAINCh B
OCHOBHOM ITOKAa3aTeJH JUIMHBI PEKH, TUIOMIAId BOXOCOOPA U MOPSIKA PEKU.

3HaueHUs pajudyca M Ilara M3JIyYdH YBEIMYMBAIOTCS BHU3 IO TEUCHHIO PEK BMeECTe
C YBEIMUYCHHWEM IOKazarene BomHocTH (puc. 3). JImsg Kakmod KOHKPETHOM pEKH CBS3b
TIPOCIIEKUBACTCS O4EHB YETKO, XapaKTePHU3YeTCsl BRICOKHM KoaddurmeHToM Koppersrm — 0,8-0,9.
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3HaueHUs! JJIMHBI M3JIYYHHBI U CTPEJIbI TPOTn0a N3MEHSIOTCS HECKOJIBKO nHaye (puc. 4).
Yerkas TMHEWHAas CBS3b HAOIIOAAETCS 1aJIeKO HE Ha BCEX peKax: 3HAYCHHS [TapaMeTPOB MOTYT
YMEHBIIAThCS Ha OTIEIBHBIX YUacTKaxX PeK, I0CIIe Yero BHOBb IIPOMCXOIUT HX YBEIHYCHHE.
[TprurHa TakuX KoJIeOaHMIA Jallle BCero 3aKJIF0YaeTcsi B U3MEHEHHHU NPeo0iIaIatolei BHA3
10 TEYEHHIO (POPMBI U3ITyUHH WM B CMEHE MOP(OIMHAMIYECKOTO THIIA PycIa.
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Puc. 4. H3menenne JJIMHBI U CTPCJIbI nporn6a H3JIy4YHH Ha OTACIBbHBIX PCKax ynMypTI/II/I.

H.A. PxanuupiH [19] npemioxus UCTIoab30BaTh CBSI3b MHIAPOIOT0-MOP(HOIOrHIeCKUX
XapaKTePUCTUK C MOPAIKOM DPEK, 3aBHCSIINM HETOCPEACTBEHHO OT CTPYKTYPHI PEUHOM
cetH. CyIIecTByeT HECKOIBKO CXEM OIIpEeNICHIS MTOPSIKOB BOIOTOKOB — P. XopTona, A.C.
Crpanepa — B.I1. @unocodona, H.A. Pxxannneiaa, A. llatinerepa u np. st pex Yamyptuu
pacdeT uxX MOPSIKOB BEIMONHICA 1o cxeme A. laiinerrepa:

N=log,(P)+1

rae P — 4Kciao NpUTOKOB MEpBOro nopsaka (IPUTOKOM 1-To mopsijika CUUTAeTCs ITOTOK
JuHoM MeHee 10 km).

XapakTep 3aBUCHMOCTH JUISI MaJIbIX, CPEIHUX U OOJBIIUX PEK HECKONBKO pasJIHucH,
u ypaBHeHU cBsi3u oTmdaioTcs. [lo O.M. ITaxomoBoif [14] miast pex, IMEIONNX MOPII0K
Huxe 14-ro, 3aBUCUMOCTb UMEET CTENEHHOM XapakTep, Bhllle 14-ro — TMHEHHBIN.

BonpmmHCTBO pek YAMYPTHH OTHOCHTCS K KaTETOPHH MaJIbIX U UMEET TOPSIO0K HIDKE
14-ro. Ho u B 3O rpynmne AOBOJIBHO SPKO BHIHO pa3lH4Me B XapaKTepe CBSI3U OCHOBHBIX
rapamMeTpoB CBOOOIHBIX M3JIyYHH C MOPSIKOBOM CTPYKTYpoil peuHoii cetu. Ha rpadukax
HM3MEHEHHUs MapaMeTpOB HM3JIYYHWH Ha Y4acTKaxX peK C pa3sHbIM MOPAIKOM (pHUC. 5) YeTKo
pa3nuyaroTcs mMpaBas M JieBas MOJNOBHHBL Touka mepernba HpUXOXUTCA Ha 9 MOPSIOK,
KOTOPBIN SIBIISICTCS MOTPAHUYHBIM MEXy MAJIBIMU M CPEHUMH PEKaMU. YPaBHEHUS CBA3H
W JUISL MaJIBIX W JUISL CPETHUX PEK MMEIOT JIMHEHHBIN XapakTep, HO HECKOIBKO OTIINYAIOTCS
BEJINYNHAMH KOS PHUIIUESHTOB.

Xapakrep 3aBHCUMOCTH HM3MEHSETCS W 110 MEpe HapacTaHMs IUIOLaAu BopocOopa
(puc. 6). I[lorpannvHOE 3HAYCHHE TUIOIIAANA BOgOoCOOpa Mexk Iy HUMHU — okosto 2000 km? .
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TMopARMDK BOAOTOKA

Puc.5. l3meHeHue mapamMeTpoB CBOOOIHBIX M3NIyYHH HA peKax paslIMuHBIX MOPSIKOB:
1— pexu 10 9-ro nmopska; 2— peKu ¢ HopsiAkoM 9 U BEIIIIE.
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Puc. 6.  3aBHCHMMOCTB XapaKTepHBIX 3HAYEHHUH ImIara cBOOOIHBIX m3myunH (L,m) p. Mx ot
wiotaau Bogocoopa (F, km?): 1 — st pek 10 9 mopsizaka; 2 — Iyisl peK ¢ HOPSIKOM
9 u BhIIIE.
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Pa3BuTHE M3My4rH 10 ONpe/ieIeHHBIX IIPEIESIOB CONPOBOXKIAECTCS aKTUBHU3ALMEH PYCIIOBBIX
nedopmarii ¥ yBEIMYCHHEM CKOPOCTeH cMereHus. HawuOombiiiie CKOPOCTH CMEIICHHUS
XapaKTEePHBI IS IIUPOKOMONMEHHBIX pycei. CKOpOCTH 1 MacIITaObl pa3BUTHSI TOPH30HTATBHBIX
PYCIOBBIX JIehopMAIii MOXXHO XapaKTepHU30BaTh NHTEHCUBHOCTBIO M aKTHBHOCTBIO.

IMon ummencusnocmvlo TOPU3OHTAIBHBIX PYCIOBBIX JedopManuil MOHUMaeTCs
OTHOIIIEHHE CyMMapHOW MPOTSDKEHHOCTH YYacTKOB OeperoBbIX pa3MbIBOB KO BCEH JUIMHE
OIIEHUBAEeMOT0 OTpe3Ka pycia.

Haunbomnsimas 10515 pa3MbeIBaeMbIX OeperoB XapakTepHa I PeK IOXKHON YacTH PecITyOINKU
— neBobepexbst Batku u nmpaBobepexsst Kampl. [lokazarens HHTEHCHBHOCTH 30€Ch COCTABIIET
B cpeeM 30-60%. s p. CuBbI Ha TeppUTOPUH YIMYPTHUH HA BCEM MPOTSDKEHUN XapaKTEePHBI
BBICOKHE TO/IMBIBacMble Oepera, BEJNMYMHA WHTEHCHBHOCTH TpeBblmaer 70%. Bombmoi
TIOKa3aTelIb I0JIM Pa3MBIBAEMbIX OEpPEroB XapakTepeH [1sl pek Oacceiina p. Yenibl, B 0COOEHHOCTH
ee JIeBoOepexbs: Ha pekax JIo3a, ta, YobITh, Jlekma, Cama myist 40% JUTHHBI OeperoB XapaKTepHbBI
pasmbiBel. C yBeNMHYEHHEM TTOPSIKA PEKH OIS Pa3MBIBAEMBIX OEpEeTOB TAKKE YBEIMUMBACTCSL.
HaobopoT, Masble peKH, Wir BEpXOBbs OONBIINX U CPEAHHUX PEK, HAXOMAIMECS B 3AIECEHHON
MECTHOCTH, XapaKTePU3yIOTCsI MUHUMAIIBHBIMH 3HAYCHMSIMA MHTEHCHBHOCTH. J[JIs1 3aJIeCeHHOTO
Gacceitna p. KmibMes3p BelmuMHAa MHTEHCHBHOCTH B CPEIHEM COCTABISCT JWIIb 12%, a s
BepxoBbeB pek Barku u Kamel aToT nokasarens eie Mensiie — 3—4% [20, 22].

AKTHBHOCTh TOPHU30HTAJILHBIX PYCIOBBIX Je(OpMalMii XapaKTepU3yeTcss CKOPOCTHIO
IJIAHOBBIX CMEILIEHUH pyciia.

AHamm3 ToMydeHHBIX 3a AecsTh JieT (2000-2009 IT.) moneBbIX JaHHBIX CBUACTENBCTBYET O
GonbIIIOM /Mara3oHe cKopocTel OokoBoro pasmbia [16]. IIpu 3ToM MMEIOTCS CyIeCTBEHHBIE
PazIIIMS O peKaM, OTIIMYAOIIMMCS pasMepamMH (TIOPsIIKOM, BOMOHOCHOCTBIO U T.11.). [1o maHHBIM
CTallIOHAPHBIX HAONIFOIEHUI HauOOJIbIIINE CKOPOCTH Pa3MbIBA XapaKTepHbI ISl PEK C MOPSIIKOM
BbIIe 9-ro. MakcuMasIbHbIC 3HAUCHHS Pa3MbIBa, HAOMOMACMbIC 37eCh, JocTUraloT 10-15 M u
Oortee, CpeTHEroIoBbIe CKOPOCTH pa3MbIBa KoeOtorest B uHTepBaie 1,2—-3,0 m/rox (Ha p. Bsitke
CpEIHETOIOBBIE CKOPOCTH Pa3MbIBA MPEBBITIAIOT 3—5 M/TOIT, MAKCUMAITBHBIE U3 3a()HKCHPOBAHHBIX
3HAYCHUH COCTABIIOT 15-25 M/rom). IHTEeHCHBHO MpOsBIIsIeTcst OOKOBast Spo3us Ha peke Uerre:
CpEIHETOIOBBIC CKOPOCTH Pa3MbIBa 37IECh COCTABIIOT 00BHO 1,1-1,8 M/rom.

Just Manbix pex 6-9 mopsiaKa cperHue CKOPOCTH OTCTYNaHHs OEperoB COCTAaBISIOT
0,4-0,7 m/ron, MmakcuManbHble 2—3 M. B 3To0ii rpynme cieayer BhLACIUTh TaKHe PEKU Kak
Kunbmess, Bana, YBa, Heira, Mk, Keipsikmac.

Jlnist caMBIX MalBIX PEK C MOPSAKOM HIDKE 6-TO 3HAYEHHS CPEIHUX CKOPOCTEH pa3MbIBa
ke — 0,1-0,3 mM/rox, XOTs B OTAENBHBIX TOYKAX 3a(MKCHPOBAHO CMEIIEHHE Oepera Ha
1 M 1 Gonee. AHAJIOTHYHBIE PE3YJIBTATHI ITOYYEHBI M IPH COIIOCTABICHUH Pa3HOBPEMEHHBIX
a’p0()OTOCHUMKOB U (POTOTOIOIIIIAHOB.

AXTHBHOCTB AedopMallvii pa3inyaeTcsi Ha y4acTKax ¢ pa3HbIM MOp(OAMHAMHYECKUM
TUMOM pycia. [1o TaHHBIM MTOJIEBBIX UCCIIEOBAaHNH YCTAaHOBICHO, YTO HAMOOIBIINE CKOPOCTH
pa3MbIBa OEpEroB XapakTepHBI I METICO0Pa3HBIX U3IY4nH, IPeoOIalafonuX Ha KPYHMHBIX
peKax WM B HU30BBX cpeqHnX pek — 1,2-3,0 m/ron. Cpenut cerMeHTHBIX M3TydiH Hanbosee
WHTEHCHBHO OOKOBast 9p0O3usl MPOSBISIETCS HA KPYTHIX M3IydHHAX. 3HaueHHe Kod(HIrueHTa
KOPPEISILIMY MEK Ty TIoKazaresieM Ko puIeHTa pa3BUTOCTH I/ ¥ CPETHETO/I0BOM CKOPOCTHIO
pasmbiBa Ccp coctasisier 0,637, CBSI3b OMHUCHIBACTCS YPABHEHUEM:

RIVER CHANNEL DEFORMATIONS

C,=0,304 [/L-0,199.

B kavecTBe moKazaTensi aKTUBHOCTH Pa3BUTHSI CBOOOMHBIX M3IYYIHH MOXKHO HCIOIB30BATh
TaKKe CKOPOCTH M3MEHEHHS FX ITapaMeTPOB. 32 CUET Pa3MBIBOB OSPEroB B BEPIIIHAX 1 HA KPBUTBSIX
W3ITy4HH, TPOUCXOINT UX CMEILICHHE M HMCKpPHBIIEHHE; HAOMIONAeTcs Y/UIMHEHHE, W3MEHEHHE
mapameTpoB (7; L), yBeIMUCHIE CTEIICHN Pa3BUTOCTH I/L, a Takxke TpaHcdopMaliys camoi (HopMbI
W3JTy4YHHBI WK ee crpsiviieHne. [Ipy cormocTaBieHn pa3HOBPEMEHHBIX TOMOrpadHIeCKUX KapT
OBLT MPOBEIEH aHAIN3 M3MEHEHMS TapaMeTpOB CBOOOMHBIX M3IYYMH pek Oacceina Yeribl. 3a
53 roma (c 1934 mo 1987 1T.) HA MHOTHIX y4acTKaX PeK MPOW3OILIN JOBOJIGHO CYIICCTBEHHBIE
M3MCEHEHHUS OCHOBHBIX TTapaMeTPOB U3IYYHH — 7; L, A, |. AHaIM3 MHTEHCHBHOCTH TpaHC(HOpMaIiin
TIapaMeTpOB CBOOOIHBIX M3ITy4HH IT0Ka3aJl, YTO HanOosIee MHTEHCHBHBIE N3MEHEHHSI TIPOUCXOIST
Ha HAYAJIBHBIX CTaJMSIX DPasBUTHS W3IyYMH. Y CETMEHTHBIX W3IYYMH OYEHb YacTO MOMKHO
HaOJrozaTh Mepexojl U3 OJHOM CTaauK B Apyryro. [l menieoOpa3HbIX W3IyYHH XapaKTepHBIM
TIPOIIECCOM SIBIISIETCS TPaHC(HOPMAIHS UX B IIPOPBAHHBIE C 00Pa30BAHMEM CTAPHIL.

Jlerom 2000 1 Ha pexax ObUTH 3aUKCHPOBAHEI BEICOKHIE CKOPOCTH pa3MbIBa OEPETOB; CPETHS
TI0 pecIyONHKe CKOpoCTh OOKOBOTO pa3MbiBa coctaBuia 0,54 m/ron. B nansreiimem — g0 2004 roma
— NPAKTUYECKH Ha BCEX KIIFOYEBBIX YYacCTKaX HAOMIONANIach TEH/CHIMS CHIDKEHHS! aKTHBHOCTH
pycioBbix naedopmarmii. OcOOCHHO HU3KHE CKOPOCTH Pa3MbiBa ObLTH 3adukcupoBansl B 2004 T
JlaXke Ha peKax ¢ MOPSIKOM BBIIMIE 9-T0 (3a MCKIFOUeHHEM p. BATKHM) cpeHeronoBbie CKOpOCTH
pasmbiBa He mpebiard 0,3 M/TOI;, Ha MHOTHX MaJbIX peKax Oepera OCTaBaMCh MPAKTHYCCKU
crabmnpHpMU. Cutyammst messiercs B 2005 T CKOpocTH OOKOBOTO CMEIICHHS Pycell Pe3Ko
Bo3pacraroT. Ha p. BsiTke HaOmromaroTcst pekopIaHbie 3a 5 JeT aedopMariiy — 00pasyercss HOBOE
OIOJI3HEBOE TEJIO IIMPUHOM Ooiee 25 M, a pa3sMbIBBI OEPEroB JJOCTUTAIOT B OTAEIBHBIX TOUKAX
15 M. Ha xmoueBbIx yuyactkax SIp u J{u3emuno (p. Yernia) MakCUMaJIbHBIE Pa3MbIBbI COCTABUIII
7,1 u 4, 7 M/TOI COOTBETCTBEHHO. B mocreyromye roisl HHTEHCHBHOCT Pa3MbiBa OCPEroB Ha
OOJIBIIMHCTBE PEK HECKOJIBKO CHIDKACTCSL.

Taxoil HepaBHOMEPHBII XapakTep pa3BUTHSA OOKOBBIX HedopMaiiiii B OOJBIINHCTBE
CIydaeB OOyCIIOBIICH BIMSHAEM THAPOIOTO-KIIMMATHYSCKAX YCIOBHHA.

Kiaumarnueckne n3aMeHeHHS H PYCJ/JI0BBIEC MPOLECCHI

BriTyromme ceromus cpeau reoMop(hoIoroB U pyclioBEOB MPEACTABICHHSA O CKOPOCTAX
HAIPaBJICHHOCTH Pa3BUTHUS M3ITydMH M PEYHBIX PYCET B IEJIOM, KaK IPABHIIO, OCHOBBIBAIOTCS
Ha aHaiM3e KapTorpaguueckMx MarepuajloB M JAHHBIX [MCTaHIMOHHBIX HCCIIEIOBAHMIA.
HeoOxomimMyto wmH(pOpMAIMio OOBIMHO TIOTYYalOT ITyTEM CpPaBHEHHS pa3HOBPEMEHHBIX
MECTOIOJNIOKEHUI Pycell B IUIAHE W YCTAHOBJICHUS «CTAPTOBBIX» U «(PUHAIBHBIX) IPU3HAKOB
pasBUBarOUIMXCS M3Ty4ynH (cepuil m3myumH). Kak mpaBuio, 1o BpeMEHH pelepHble roja
yZHaJeHsl Apyr OT Jpyra Ha MHOTHE IECSTKH M COTHH JIET. B 3aBHCHMOCTH OT pa3MepoB H
MOpP(]OTIOTHUECKAX 0COOSHHOCTEN SIIEMEHTOB PyCell, a TaKXkKe KIIMMaTHIeCKUX 0COOEHHOCTEH
paccMaTpHBaeMoOro OTpPE3Ka BPEMEHH IPOIOIDKUTENBHOCTD (GKH3HID W3JIyYHH, TI0 MHEHHIO
HEKOTOPBIX HCCIIE0BATENEH, MOKET COCTABIAITH OT HECKOJIBKUX JIET JIO HECKOJIBKHUX CTOJIETHHA.
B »3T0ii CBsI3U cliemyeT 3aMeTUTh, YTO IOCKONBKY HMEPUO Pa3BUTHA MOP(HOIIEMEHTOB pycla
HEen30eKHO MPOCIMPYETCs He Ha O/IMH, a, KaK NPAaBHJIO, HECKOIBKO IPUPOAHBIX PUTMOB CaMON
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Pa3NIMYHON KIMMaro-reoMop(OIOrnueckoii BBIPXKEHHOCTH M HAlpaBICHHOCTH, HE COBCEM
MOHSTHBIM CTAHOBHUTCS CMBICIT CAMOTO TIOHSTHS «OKU3HD M3y IHHBD».

Cy1mecTByeT MHEHHUE, YTO MEPUOJIBI U IIUKIIBI PA3BUTHS CBOOOTHBIX M3TyYHH HPOSBIISFOTCS
B UX CTaJMHHOM (IIOCIIEOBATEIbHOM) PAa3BUTHH — OT HOSBICHHSA MEPBUYHOIO M3ruba 1o
cipsmneHnsi. He orBeprast momoOHOM TOCEnoBaTeNbHOCTH W3MEHEHHH pEUHBIX pycen B
IUTaHe, CIEAyeT 3aMETHTh, YTO JaHHAs MOEIb HBOMIOLMOHMPOBAHUS M3IyUHH HE SBISCTCS
€IMHCTBEHHOW, pEIIAMEHTUPYIOLEH Xox uX pa3Burusa. B Hacrosiee Bpems B IIpukambe
HUMeeTcsl IOBOJIBHO MHOTO IMPHMEpPOB, KOLAA pyclia peK MpPOAODKUTENIHHOE BpeMs «IepXKaT
nay3y». B omHuX ciydasx XOpoIIo pa3BUThIE H3ITyYHHBI WK 3HAYUTEIBHBIE 110 MPOTSHKEHHOCTH
YUYaCTKH BOJJOTOKA OCTAOTCS CTaOMITBHBIMHE (HE 1€()OPMHUPYIOIINMUCS ) B TEUCHUE JTTUTEIHHOTO
nepruosia BpeMEHH; B JPYTHX, HalpoTHB, 0OpasyloTCsl IOBOJIBHO MPOTSHKEHHBIC (JECATKH
KUJIOMETPOB) YYAaCTKH NPSIMOJIMHEWHOTO pyclia, He BOCIPUIMYHMBEIE K 00pa30BaHUIO H3ITy4HH,
XOTSI TIPM 3TOM Ha IoHMe IIMPOKO PacTIpOCTPaHEHbI MONOIbIE CTApHIIBI-03€pPa.

OOBbsiCHEHHE MPUYKMH MOJOOHOTO Pa3BUTHS PYCIIOBBIX IPOLIECCOB B CBOE BpeMsi OBLIO
cmemano H.M. MaxkkaBeeBsiM [7]. IM ycTaHOBIEHBI TpU BHAA COOTHOIICHHH MEXKITY
CYIIECTBYIONIMM PaIMyCOM M3TH0a pyciia pekH (,) ¥ paMyCOM KPUBH3HBL, COOTBETCTBYFOLIAM
TEKYIIMM TMJIPABIMIECKIM XapaKTEPUCTHKaM MOToKa (1): 1) r=r;2)r>r;3)r<r.

HaOmonenus 3a pasButreM pycen pek IIpukamesi, Hadatsie eme B 1980-X I'T. mpormioro
Beka [10], mokasanu: HapsiLy ¢ peKaMH, aKTHBHO (DOPMHPYIOIIUME MOWMEHHO-PYCIOBBIC
CHCTEMBI IyTEM TIOIMbIBA BOTHYTOIO M HAPANIMBAHUS BBINYKIOrO Oepero (r < r, HO
pyu HEOONBIION pa3HHUIIE), UMEIOTCS PEeKH, y KOTOPHIX HAONIONACTCS BBICOKAS CTETIEHB
CTaOMJIBHOCTH OYEPTaHUH M3My4nH (r = r ). J[MHaMudIecKas oCh MOTOKAa B MX BEPUIMHAX,
0COOEHHO €CJIH 3TH PEKH HE HECYT OONBIIOr0 KOJIMYECTBAa HAHOCOB, pacioiaraeTcsl B CpeTHIX
4acTsX pycell, e U HaOIIoNaloTcs MakCUMallbHble ITyOHHBL. B BepxHel MoioBHHE TakuxX
M3JTy4UH TaJIBBET PyCcla HECKONBKO CMEIIEH B CTOPOHY BBITYKJIOTO, @ B HIDKHEH 4acTu — B
CTOpOHY BOTHYTOro Oepera. OTYETIMBBIX CJEOB pa3MblBa BOTHYTOTO W HapalldBaHUSA
BBIIYKJIOTO Oepera 0OBIYHO HE 3aMETHO, a MX CKJIOHBI 4acTO HE MPOCTO 3a/€pPHOBAHBI, HO
TIOKPBITHI TYCTOH KyCTapHUKOBOW PacTHTEIBHOCTHIO.

OnHuM 13 BeaynyX (hakTOpOB PETYITMPOBAHMS THIPABINUECKUX XapaKTEPHCTHK TIOTOKA BO
BPEMEHH SBJISIETCS BEIMYKMHA PACXO/la BOABL, KOTOPAast 3aBUCUT OT BOJHOCTH PacCMaTpUBAaEMOTO
nepuofa. Ceromus st Oacceiina p. Kambl yke yCTaHOBICHHBIM (DAaKTOM CUHTACTCS
nponospkarotieecs ¢ koHia XIX Beka yBelmuueHHe TOI0BOTO CTOKa y OONBIIMHCTBA peK. Ero
yBenmueHne B 1981-2004 . o cpaBHenwmto ¢ nepronoM 1930-1980 rr. coctasmio oxono 25%
[18]. ITpu 3TOoM HanOoMBIIHIA IPHPOCT BETUYHH CTOKA IPUXOUTCS HA CaMble MOCIIECIHHE TO/IBI.
Mo raHHBIM MTEPMCKUX THAPOJIOTOB Ha TaKMX peKax perroHa kak O6Ba, CruiBa, Mpens, baOka,
Troi, BeicTpatil TaHbIN BeTMYKMHA MONOKUTEIBHBIX H3MEHEHHH MIHUMAJIBHOTO JIETHETO CTOKA B
MoCNIeIHee BpeMsl cTajla BeChMa CyIIecTBeHHOH (25,5-112,6%), a yBenmyeHrne MUHIMAIBHOTO
3UMHETO cTOKa coctaBmio 17,1-68,3% [23].

TeHmeHIMS yBENIMUECHHUS! CPEJHETONOBBIX PACXOIOB OTYETIIMBO NPOSBISIETCS Ha pPeKax
Yenma, Bana u Jlymmys (puc. 7-9). AnanorndHas kapTrHa HaOImogaeTcs Taoke Ha pp. Jlosa,
Heputra, TlosuMe U Apyrux pekax YamypTuu. bomee CyIiecTBEHHBI pOCT CpPEIHETrONOBBIX
pacxonoB orMedaercs ¢ 1978—79 rr. Hapsiy co cpenHerooBpIMU pacxonaMu Ha OOJTBITHHCTBE
peK oTMeuaeTcs COOTBETCTBEHHO M BO3pacTaHHe MOJIOBOIHOIO CTOKA.

RIVER CHANNEL DEFORMATIONS

B nagane HOBoro cronerus B [Ipukambe B pe3ynsrare BO3pacTaHus TOJIOBOTO CTOKA OBUIO
3a()MKCHPOBAHO YBEJIMYCHHE CKOPOCTH IUIAHOBBIX cMelieHui pycna p. Yemmsr ¢ 1,02 m/rox
(1934-1987 rr) no 1,95 m/rox (2001-2005 1) [22]. AHamHM3 MOP(HOIOTHYECKUX H3MEHEHUI
CBOOOIHBIX 1 a[TAlITHPOBAHHBIX H3TYyUYHH Ha psife pek 6accetina CeuiBbl (badka, pens, [laksa)
TIOKa3aJ1, 4To Ha a3podoromarepranax 2006—2008 rr. o cpaBHeHHIO ¢ cutyarwer 1980-x romos
OTCYTCTBYIOT HEKOTOPBIE U3 paHee CYIIeCTBOBABIINX M3ITy4HH Oosee HU3Koro nopsiaka. Kpome
TOTO, YCTaHOBJEHO, YTO YIPOILICHHE KOH(QUTYpalMH Pycesl MPOMCXOAWIO OIXHOBPEMEHHO
C AaKTMBM3AlMEH MX IUIAHOBBIX CMELICHWI, BBIpa3sUBLUEHCS B TEHICHLMM IIOCTENEHHOH
TpaHC(hOpPMaK CETMEHTHBIX M CHHYCOUJAJIBHBIX M3TyYHH B IETICOOpa3HbIE C MONEPEIHO-
MIPOZIOJIBHBIM  TIepeMenieHneM. Kpome 3Toro ¢akra, CBHIETEIBCTBYIOIIETO O IOCTEIICHHOH
CMEHE XapakTepa M aKTUBHOCTH PpYCJOBBIX IIPOLIECCOB Ha peKax KaMCKoro OacceifHa,
HEOOXOMMO OTMETHUTH MHOXKECTBO JIPYTHX HPHUMEPOB 3PO3UOHHOTO «OMOJIOKEHHSD) TTOJIOTHX
OeperoB 70 3TOro crabWiIbHBIX M3My4uH. [ psaa pek, XapaKTepu3yrOLIMXCs Pa3BUTHEM
MeTIC00pa3HBIX U CIOKHBIX (MTAJTbLe00pas3HBIX, W-00pa3HbIX) M3Iy4HH HOCISTHNE TOIbI OBLTH
OTMEYEHBI YYaCTUBLINMUCS CIydasMH CIIPSAMIICHUS U3ITydIrH, TIPOUCXOAUBIINMU B PE3YIIBTATE
TIpOpBIBa HIeiikn. MaccoBbIe IPOSIBICHUS 3TOTO Iporecca ObUTH 3a(hMKCHPOBaHbI Ha pekax by,
Brictperit Taneir, O0Ba, Bensa, Ueria, Kumbmess, Bana, Cenbra, Cusa u 1ip.

P R I I O B R B N N
Years

Puc.7. UV3meHeHme cpemHerofoBbIX pacxomoB (1) ¢ mmaHMed TpeHma (2) p.Uenmbt
(c. [Tomom) 3a 1936—2007 roxsl.

40 4

¥=0.108x + 17.25
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Years

Puc.8. U3meHneHnue cpemHeromoBbix pacxonoB (1) ¢ muamen Tpenaa (2) p. Bamsr (c.
Bagox) 3a 1953-2007 rozps!.
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y=0062x + 6314

Discharge, mi/s

Puc.9. U3meneHue cpemHeromoBeix pacxonoB (1) ¢ muamedt Tperna (2) p. JlymmyH (1.
[Imeixm) 32 1936-2007 romel.

Takum 00pa3oM, C BBICOKOM 10J1€i yBEPEHHOCTH MOXKHO YTBEP K JaTh, YTO B KOHLIE [TPOLIIIONO
— HaJajie HOBOTO CTOJIETUSI AJIsl PYCIIOBBIX Ipoleccos IIpukambsi peann3oBagach U3BECTHAS
3aKOHOMEPHOCTh — KOJIMYECTBO TMIEPEPOCIIO B KAaUYECTBO. JJOCTUTHYB KPUTHIECKOH BEITMUMHBI
B Pe3yJbTaTe YBEIMUYECHHS TOIOBOTO CTOKA YPOBEHb OOECIIEUEHHOCTH PYCIO(hOPMHUPYIOIINX
pacxonos (Q,) Ha HEKOTOPBIX PCKaX NOCTHI TAKHX 3HAYCHWI, NPU KOTOPBIX H3Iy4HHE,
COXpaHSBIINE K 3TOMY MOMEHTY ITaCCUBHOCTb YK€ B TCUCHHE JUTUTEIHFHOTO BPEMEHH, BHOBb
BKJIIOUMIICH B TIPOLIECC aKTHMBHOTO (DOPMHUPOBAHUs MMOWMEHHO-PYCIIOBBIX reocucreM. Ha
JPYTHX peKax, TAe pa3BUTHE HM3My4YHH (IJIaBHBIM OOpa3oM CETMEHTHBIX) IPOHCXOAMIO C
AKTUBHOCTBIO, 00ECIEUNBAEMON TEKYIIMMH THAPABIMIECKIMH XapaKTEPUCTUKAMH TTOTOKa,
MPON30IIIIO 3HAYUTENIFHOE YBEIMYEHHE CKOPOCTH X TOPH30HTAIBHBIX 1e(OpMAIIH.

B kagectBe oOmero BbIBOMA, IIOATBEPXKIAIONMIETO  CIOKHBIA  (IIMKIMYECKHUIN)
XapakTep pa3BUTHs PYCIOBBIX MPOIIECCOB B CE30HHOM M MHOTOJETHEM pa3pe3ax B CBS3U
C HEpaBHOMEPHOCTBIO CTOKa [25], MOXKHO 3aK/IIOUUTh, YTO B YCJIOBUSAX H3MEHSIOIIETrOCs
KJIMMaTa BBICOKOM CTaHOBHTCS BECPOATHOCTH CMCHBIL O6H.Iel>i HarpaBJICHHOCTHU pPa3BUTHA
PYCIIOBBIX TIPOLIECCOB. B 3aBHCHMOCTH OT XapakTepa, CKOPOCTH M B3aUMOHATIOKEHUS
BEKOBBIX (IJTMHHOIIEPHUOIMYECCKIX), BHYTPUBEKOBBIX (CPEIHENICPUONNYESCKAX) A TEKYITHX
(KOpPOTKONEPHUOIMIECKHX) T'HAPOMETCOPOJIOTHIECKUX —IMKIOB, W3MEHEHWsI MOpP(OIOTHH
1 MOp(OMETPHH HM3IYYHH MOTYT IOWTH pa3iMYHBIMU ITyTSMH: @) CHHU3UTh CKOPOCTbH WM
BOOOIIIE MPHOCTAHOBUTH TOPH3OHTANIBHBIE Ae(OpMaluy, 0) YBEINYUTh CKOPOCTH ILIAHOBBIX
nedopmMarmii 3a cyeT MONEPEeYHOrO W/WIIM MPONOJIBHOTO IIepEMEIleHHs], B) HadaTh IPOLEcC
CTIPSMIICHHS pyClia | JIp.
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RIVER CHANNEL DEFORMATIONS

COMPLEX INVESTIGATION OF CHANNEL CHANGES IN THE
VICINITY OF PIPELINE CROSSINGS

KOMIUIEKCHOE OBCJIIEJOBAHUE TEXHUYECKOI'O KOPUIOPA
INEPEXO/IA TA3OITPOBOJIA HA P. VKYUXE

L.V. Lipatov, D.A, Osipov

Volga State Academy of Water Transport in Nizhny Novgorod, Russia

Abstract

The article presents the results of channel processes modeling at the point where gas pipeline
crosses the Uzuihi river (trbutarry of the Kama river). The problem is analyzed in reference to
mathematical modeling of water movement with the use of Stocks’ method for the values of mean
flows, as well as for the periods during the flow of the flood wave. The aim of the paper is to
demonstrate how river streams act at various volumes of flow at the point where the pipeline runs.

Poccust siBnsieTcst cTpaHOi TeppUTOPUST KOTOPOH T'yCTO IOKPHITA PEYHBIMH CHCTEMaMH H
PEYHBIMH TIOTOKAMH PA3JIMYHBIX Pa3MepOB. AKTHBHBIH SKCIIOPT Ta3a CTUMYJIMPOBAI MHTEHCUBHOE
CTPOMTENBCTBO Ia30IIPOBOAOB. B pesysbrare TeXHHYECKUE KOPHIOPBI Ta30POBOAHBIX NIEPEXOIOB
(MecTa nepecedeHusl peKu 1 TpyO ra3onpoBo/ia) CTANIM He OTHEMIIEMOM YacThIO ra30TPaHCTIOPTHON
CHCTEMBI CTpaHbl. Haxomsich B MOCTOSIHHOM TMHAMUKE, PYCIIO PEKU aKTUBHO B3aUMOJCHCTBYET C
TPYHTOM JIHA, TEM CaMbIM CO3/aBasi IPETOCHUIKN I HapyIIeHHs CTa0MIBbHOM 1 Oe3aBapHitHON
PpabOTHI TEXHIYECKOTO Kopuzopa. Takum o0pa3oM, KOppEeKTHas! OLEHKA MEPCIIeKTHB ANHAMHIKI
PYCIIOBOTO TIpoliecca B TpaHMIAX TEXHUYECKOTO KOPHIOpPa, SIBISIETCS 3aJI00M YCTOHYMBOCTH
npolLiecca TEXHUYECKO#H IKCILTyaTaly JaHHOTO MH)KEHEPHOTO 00bEeKTa.

OCHOBHO# Criel(UKON MOJOOHBIX PabOT SBISACTCS TO, YTO MEPEXOIbl CO3MAOTCS Ha
HeOOJBIINX peKax, M B pailoHax ¢ OUeHb MaJICHBKOH 3aceleHHOCTEI0. O0beM HaOIIoneHNH 3a
00BEKTOM, PaBHO KaK M THUIPOJIOTHUECKHE CBEACHUS 00 yJ4acTKe, Ce30HHbBIE U MHOTOJICTHHE
nedopmanmm pycnia U T.J., JIMOO OYeHb OTPAaHWYCHBI WM OTCYTCTBYIOT BOOOIIE. YUHUTHIBAs
9TO, aBTOPOM MJIsi OLEHKU IEPCIEKTUB PYCIOBOTO IPOIECCa Ha YYacTKe TEXHHYECKOTO
KOpHUIIOpa, OBUIO MCHOJIB30BAHO MaTeMaTH4ecKoe MOJCIMPOBaHUE THIPOJANHAMUKH TOTOKA,
Ha 6a3e ypaBHeHuit HaBre-CToKCa.

Ha mepBom »stame oOcrenoBaHusl OBUT BBIIOJHEH 3HAYUTENBHBIA OOBEM ITOJNEBBIX
HCCIIEIOBAaHNI OBEPXHOCTH 3€MJIM B TPaHHIIAX TEXHIIECKOTO KOPHIOPA, KOTOPBIN PacIioiokeH
B 2 KM OT TOYKM BHameHus p.Yxyuxu B p. Kamy. B mponecce mnoneBbIx n3bicKaHui Oblia
BBITIOJIHEHA TOAPOOHAsI Teo/Ie3MIecKasi U ruiporpaduyeckast CheMKa y4acTKa peKH, POBEACHBI
HaOMIOZIEHMST 32 YPOBHEM BOJIBI, BBINIOJIHEHO W3MEPEHHE Pacxoa BOMbL, B3AThI IIPOOBI IPyHTa
CIIAraroIiero y4acTok M OIpeerieH pacxol B3BEIICHHBIX HAHOCOB.



L.V. LIPATOV, D.A. OSIPOV

JlaHHbIE TMOJNEBBIX W3BICKAHUN CTalM OTHOPAaBHOM TOYKOW [Isl MareMaTH4ecKOro
MOZICTTMPOBAHNE THUAPOAMHAMUKH DPEYHOTO IIOTOKA. YUHUTHIBAas CJIOXKHOCTh UHCICHHOTO
WHTErpupoBaHus ypaBHeHMA HaBpe-CTOkCa MiIsI TIOMy4YeHWS KOHKPETHOTO —PEHICHUS
ucnons3zoBana CAD-CAE BeraucnmTensHast TEXHOIOTHN ToTydeHns 3HadeHnid. [Tepseriit CAD
9Tall MO3BOJSET CO3/1aTh TEOMETPHUIECKYIO0 MOJIeTb o0cieayeMoro y4yacTka, a Bropoii CAE
MO3BOJISIET peajin30Barh perieHne U GpepeHInanbHbIX YpaBHEHHH B MaTpUYHON (hopMme.

OtnpaBHoii Toukoii co3nanust Cad MonEeny SIBISFOTCS KOOPJIMHATBI TOYEK Ha MTOBEPXHOCTH
3eMJTH, SKCTIOPTHPYEMBIE U3 AJIEKTPOHHOTO TaXeoMeTpa. DTH JaHHbIE C TOMOIIIBIO IPOTPAMMHOTO
oOecriedeHns, TO3BOJAT OTOOPa3WTh YYaCTOK B TOPHU3OHTAIAX M OQOPMHTH [JaHHBIE B
BUJIE TPEXMEPHOTO MAaCCHBA OMOPHBIX TOYEK ITOBEPXHOCTH 3EMIIM. B KauecTBe OMOPHBIX
UCTIONB3YIOTCSA TOUYKU PABHOPACIONOXKEHHBIE APYT K JAPYry, U MOTydaeMble UHTEPHOIALUEH
TajJCOBBIX UM IOBEPXHOCTHBIX TOYEK HA PaBHOMEPHYIO ceTky. lllarm BIoib KOOPAMHATHBIX
oCell BapbUPYIOTCS, VTS TIOMYYCHHS MAKCHMAITBHO OJTM3KOH TCOMETPHYCCKOM armpOKCUMAIN
Me30(hopM pyciia.

BriociencTBrm 3TH MaCCHBEI 3KCIIOPTUPYIOTCS B IIPOTPAMMY, KOTOpast 0 OOPHBIM TOYKaM
COB3/IaeT TIOBEPXHOCTh y4acTKa pekd. 11 Toro 4to0sl IpuMeHATH (hopMooOpasyromme bymeBbt
oreparyu Ha 6a3e MoOBEpXHOCTH THA POpMHUpYeETCs TpexMepHoe Teso. OiHa N3 TOPH30HTATBHBIX
rpaHeil Takoro Teja SIBJISETCS TOMOJIOTMYECKUM OTTHCKOM pelbeda peKkH, ChopMUPOBAHHOTO
0 pe3yJbTaraM TOJIEeBbIX M3bICKAaHWIA. 3aTeM C TIOMOILBIO OYJIEBBIX ONepalii OKOHYATETbHO
TOJTy4aeM TBEPOTEIbHYIO MOJIENTh MHTEPECYIOIIeH 00acTi MoToka. To ecTh 3a1aeTcst paboumii
YpOBEHB, (POPMHPYETCS BXOJHOE U BRIXOJHOE JKUBHIC CEICHHUS U T.1I.

Cdopmuposannas Ha CAD 3rare reomeTprieckast MOJeIIbh PACIETHOM 00JIaCTH MO3BOJISET
nepeiitu k CAE sTamy 18 MHTErpuUpOBaHMs ypaBHEHHH, C MaKCUMAaIbHOM TOYHOCTBIO
OITUCHIBAIOLIME KOHTYp 00IacTH POCTPAHCTBA, 3aHMMaEMbIil BOJIOH B (PU3MUYECKNX rpaHUIIaX
BojoTtoka. K rpaHumam pacueTHOM 00J7acTd NPHKIAJBIBAIOTCS T'PAaHUYHBIE YCIIOBUS,
bopmupyolecs W3 yCIOBUM (QYHKIIMOHHUPOBAHUS BOJIOEMA M €ro THIPOJIOTHMYECKHX
ocobeHHOCTeH. [l MPaKTHYECKOH pea3aliyl MPeaIoKeHHOW MaTeMaTHIeCKOH MOJIEeNH
HCIIONB3YETCSl METOIl KOHTPOJIBHOTO 00BheMa petieHus quddepeHnanbHpIX ypaBHEHATH.

Bbicokass THOKOCTh MareMaTHYeCKOro MOIEIMPOBAHUS, KaK HCCIIEI0BATEIBCKOTO
HHCTPYMEHTa II03BOJSIET C IOMOINBIO BUPTYaJbHOTO 3KCIEPUMEHTa MPOaHAIU3UPOBATh
nro0oe codeTaHue BHENIHUX (JaKTOPOB Ha T'HIPOJJMHAMUKY 1oToka. [locnennee, kak M3BECTHO,
orpeneNnsonui (HakTop IPPO3MOHHO — aKKyMYIISITUBHBIX TPOIIECCOB B PEKE M HAMPSIMYIO
BIIMSICT Ha SKCIUTYaTaIllMOHHYO0 0€30IacHOCTh TEXHIMUYECKOro Kopuaopa. [Toatomy Ha Momenu
HCCIIEIOBAJICS KaK CPEIHETOI0BOI (OBITOBOM) YPOBEHHBIH PEXKUM, TaK U CITyYal IPOXOKICHUS
BECECHHETO MMOJI0BO/bs. [IoMUMO THIPOTIOTHYECKUX OCOOCHHOCTEH, BO BHUMaHHE OBbLI IIPHHST
TOT (paKT, 4TO B MEXKEHHBIH IEPUOJ MOTOK PEKU Ha y4acTOK IOCTYMaeT 4epe3 TPyObl, a B
BECCHHUI TaBOJIOK — MEePeIMBOM depe3 AaMOy MeperopakuBaroIyIo pycio.

EcrtecTBeHHO, 3TO KapAMHAIEHO H3MEHAET KHHEMAaTHYECKYIO CTPYKTYPY TOTOKA Ha Y4acTKe
B pa3MYHBIE MEPHOIBI KM3HEHHOTO MWKJIAa peku. Hammdme pa3BUTOTO IMOCTIPOILECCOpa,
MIO3BOJISIET OYCHB ITOAPOOHO U3YUHTH IMPOCTPAHCTBEHHYTO BEKTOPHYIO CTPYKTYPY IOTOKA, TIOJIE
3Ha4YeHHH K03 duimenTa TypOyIeHTHOro oOMeHa, pacnpe/eeHie TpaAueHTOB CKOPOCTeH B
KOHTPOJIBHBIX CEUCHHUSX M JIMHUH TOKA B 00IaCTH UCCIIEAyeMOro motoka (puc. 1).
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Puc.1. JluHum TOKa Ha y4YacTKe TEXHHYECKOr0 KOpHIOpa: A — OBITOBOW YpOBEHb,
6 — BeCeHHUII MaBOJIOK.

PasBepHyTBIi aHaIWM3 peE3yJbTaToB YHCICHHOTO MOJICIMPOBAHHUS IO3BOJIMI BBIIBHTH
o0acTy IOHHOH TOBEPXHOCTH pycia, Tie OyayT HauOosee aKTUBHBI SPO3MOHHBIC TPOLECCHI
JIHa, a TaK)Ke MecTa, Iyie Oojiee BeposiTHA aKKyMyJsiusl. B 4aCTHOCTH yCTaHOBJIEHO, YTO NPH
BO3/ICHCTBHUHM BBICOKHX MABOIKOBBIX YPOBHEH HAMOOJIEEe aKTUBHO Oy/ICT MPOSBIISTHCS B IPO3UH
npaBoro Oepera. [Toka3areiMiU HHTEHCHBHOCTH JAHHOTO IIPOLIECC SBILIOTCS aKTHBHAs CMEHA
HaIpaBJIeHUsI M3MEHEHHs1 OeperoBoil MONMOCH BHONb MpaBo Oepera. HamOormee akTHBHBIME
30HaMU MOP(QOAMHAMHYECKIX H3MEHEHHUH IPH HU3KUX YPOBHSX HA UCCIICYEMOM y4acTKe OyaeT
nIeBbIit Oeper. JIMIIb ToNbKO B cepeiuHe Mepexosia MMeeTcsi HeOobIlast 30Ha S)pO3UH OeperoBoit
JIMHHUH, KOTOPasi BbI3BaHa 0COOEHHOCTSIMU CTPYKTYPBI IIOTOKA B IAHHOM y4acTKe pycia.
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G.L. GLADKOV

HYDROLOGICAL REGIME AND NAVIGATION CONDITIONS ON THE
VOLCHOY RIVER (RUSSIA)

T'MJIPOJIOTMYECKHU PEXXUM U CYIOXOAHBIE YCJIOBUSA
HA PEKE BOJIXOB

G.L. Gladkov

Saint Petersburg University of Water Communications, Russia

Abstract

The article presents the results of study on hydrological regime of the Volkhov river (near
Novgorod) and, more precisely, the changes in the geometric parameters of the river channel caused
by dredging and operation of the hydro power plant. The maximum navigation depth (guaranteed)
was determined through dredging. The study was conduced by order of government administration.

Crarbsl MOATOTOBIIEHA IO PE3yNbTaTaM HCCIIENOBAaHMN THAPOIOIMYECKOIO PEXMMa PEKH
Bonxos, BemonHeHHBIX B 2009 romy B cooTBETCTBHU C IIPOTOKOIOM COBMECTHOTO COBELIAHUS
®DeziepanbHOIO areHTCTBA MOPCKOTO M PEYHOI0 TpaHcmopTa M AqMunucTpanun Hosropoackoi
o0nacTu C LENbI0 ONpPENEIeHHsT MAaKCUMAIBLHONH BO3MOXKHOM TI'apaHTHPOBAaHHOM DTyOWHBI Ha
CY/IOXO/THOM IIJIECE W OLICHKH BIIMSIHHS 3eMiIeuepriaresIbHbIX padoT Ha MOJIOYKEHNE YPOBHEH BOJIBL.

IIporpammoii rapaHTHpOBaHHBIX TrabapuUTOB CYIOBBIX XOJOB HAa HaBUTAI[IOHHBIC
nepuonsl 2008-2010 r. mo PemepansHOMY TOCYIAapCTBEHHOMY yupexneHuto «Bomro-
Banruiickoe rocynapcTBeHHOE OacceifHOBOE yIpaBlICHUE BOJHBIX IyTEH M CyIOXOICTBa» Ha
peke BoixoB ycraHoBiIeHa rapaHTHpOBaHHas ITyOHHA, paBHast 195 cM OT IPOEKTHOTO YPOBHS
myTeBbIX paboT. Ha BepxHeMm ywactke peku oT ucrtoka 1o ITueBbl, mporsbkeHHeM 151 kM,
rapaHTHPOBaHHAs HIMPHHA CYJIOBOTO Xona cocraBisier 50 merpoB. Ha HibkHEM ydacTke, OT
[TueBBI 10 yCThS pekH, MIMPHHA CYIOBOTO Xon1a coctanisieT 40 MeTpoB.

Ha puc.l mpencrasnena curyarpioHHas kapTa p. Bonxo. Pexa BomxoB BeITeKkaeT u3
ceBepHOi yactu 03. UnpmeHs y ¢. Tpouna u Bnamaer B Bomxosckyro ry0y Jlagokckoro
o3epa y c. Hemsaroso. J[nuHa pexu 1o cyqoBoMy Xoxy 224 KM.

B kayecTBe pEKOMEHJOBAaHHOTO BapHaHTa IIPOEKTHBIX INPOPAaOOTOK B HACTOSIIEH
paboTe paccMarpuBaeTcsi BO3MOXHOCTh YBEJIMYCHUS TapaHTHPOBaHHON NiiyOuHBI 10 240
CM Ha BCEM CYAOXOIHOM IuIece peku Bomxos. /i 3T0oro He0OX0AMMO MPOBECTH KOMILIEKC
3eMJIeuepraTebHbIX pabOT Ha OCHOBHBIX 3aTPyAHUTENBHBIX IS CYIOXOACTBA yIaCTKaX.

OCHOBHOE BIHSIHHUE 3€MJICUEPIIATEIbHBIX pPA0O0T, BBITOTHAEMBIX IIPH YIy4IICHHH
CYJIOXO/IHBIX YCJOBMH Ha CBOOOIHBIX pEKaX, 3aKJ04aeTCsi B BO3MOXXHOM CHIKEHHH
YpOBHEIl BOABI Ha Yy4acTKe NPOW3BOACTBAa pabor. [Ipu 3HAUMTEIHHOM IepeyryOJIeHuH
pycia nepBoHayaJbHOE MOHIKEHUE YPOBHEH BOABI PACIPOCTPaHIETCS BBEPX IO TEUCHUIO
pexu. Ha 3ToM ydacTKe BO3pacTaroT YKJIOHBI CBOOOJHOM MOBEPXHOCTH M aKTUBU3UPYIOTCS

CHANGES IN HYDROLOGICAL REGIME

9po3uOHHBIE mpouecchl. Haubonee cuipHO BIMAHHE 3eMJICYEpIaTeNIbHBIX paboT
MIPOSIBIISIETCS] B MEXEHHBIN IEPHO BPEMEHH, IPH HU3KUX YPOBHSAX BOJIBL.

S

Puc. 1.  Cxema cynoxoqHOTO yuacTka peku Bomxos.

Pexa BomxoB siBIsieTCS 3apeTyIMPOBAHHON PEKOM, ¥ TIO3TOMY 31€Ch HEOOXOIIMO YIHTHIBAT
0COOCHHOCTH PYCIIOBOTO peXXnMa BomoxpaHmiiil. OHH XapaKTepH3yeTcst TPEMsI OCHOBHBIMU
SIBIICHUSIMH: aKKyMYJISIIIMEH peYHbIX HAHOCOB B Yallle BOZOXPAaHMIIHIIE; Jedopmanueii Oeperos
1 JIHa BOJOXPaHWINILA; 3aHOCUMOCTBIO HAHOCAaMH BXOJIOB B 3QJIMBBI U OyXTHI.

OCHOBHBIMH IMpUYUHaAMU U3MEHCHUA PYCIOBOI'O MpPOLECcCa Ha YUaCTKEC HUKE IJIOTUHBI
ABJISIFOTCS: TIOCTYTIJICHNE B HIKHUHN Obe() peKkr 0CBETIIEHHOH BOJIBI, 00JafatoIiel O0IbIIoit
TypOYJICHTHOCTBIO M M30BITOYHOM KHHETHYECKOW JHEprueil; yBEIMUYCHHE IOJBIKHOCTH
JOHHBIX OTJIOKECHHUH IPH CYyTOYHOM U HEAEIBHOM PEryIUPOBAHUU CTOKA; YMEHBIICHUE
PacxooB U CKOPOCTEN TEUEHHS BECHOU BO BPeMs aBOJAKA U UX YBEJINYECHUE B MEXKEHb.

Ha yuwactke, mpuMbIKaiomeMm K IUIOTHHE, HAONIONAeTCs CYyLIECTBEHHBIH pPa3MBbIB
nHa U Oeperos. IIpu 3TOM NPUHATO pasinyarh. MECTHBIH Pa3sMbIB, COCPEAOTOUCHHBII
HEIOCPEICTBEHHO y IUIOTHHBI M OOLIMI pa3MbIB, KOTOPHIN HaOIIogaeTcs Ha y4dacTKe OT
CTBOPA IUIOTUHBI THAPOY3Ja U MPOCTUPAECTCA BHHU3 IO TEYECHUIO HA HECKOJIBKO JECITKOB
KHJIOMETPOB.

B oroii cBsi3m, B pamkax HacTosmied paboTel HEOOXOOMMO OBUIO HCCIIENOBATh
YPOBEHHBIH PEKUM peKH BOIXOB 110 JaHHBIM MHOTOJIETHUX CUCTEMAaTHYECKUX HAOMIONCHUH
Ha CTAllMOHAPHBIX THIPOJIOTHYECKHX IOCTaX, U Ha STOH OCHOBE, C HCIIOJIb30BAHUEM
COBPEMCHHBIX mnporpacbnqecxnx MaT€puajioB, BBIMOJHUTH THAPABINYCCKHUE PACUYCTHI
XapaKTEPUCTUK JABHMKEHMS BOABI IIPH PAa3IMYHBIX BapHAaHTaX HANOJIHEHUS PyCla PEKH.
3TO TO3BOJINT MOMYIHUTh OLICHKY BIMSHHS IIPOSKTUPYEMBIX MEPOIPHUATHH 110 YBEITHUCHUIO
rapaHTHPOBAaHHOW TITyOMHBI Ha THJPOJIOTMYECKUN M PyCIIOBOH peXnuMbl peku Boixos, u,
C YYETOM DPEe3yNbTaTOB MaTeMaTn4eCcKoro MOJEIHPOBaHuUs, pa3paboTaTh pEKOMEHIAlUH 110
BBIOOPY OKOHYATEJIBHOTO BapUAHTa IIPOEKTHBIX PELICHUI.
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HccnenoBanue BBINONHEHO CHEUAIMCTaMU Kadeapbl BOIHBIX IyTEH M BOXHBIX
m3pickanuit CIII'YBK. B paGote wncmonb3yeTcs pacueTHO-METOANYECKOe OOOCHOBaHHE,
pa3paboTaHHOE COTpYIHUKaMHU KadeIpsl, ¥ IpoIIeaiee K HACTOAIEMY BpEMEHU OOIIUPHYTO
MPOBEPKY M ampoOanuio B PAcUETHOH IPAaKTHKE INPH TNPOEKTHPOBAHWUHM HHXKCHEPHBIX
BOJHOTPAHCIIOPTHBIX MEPOIPUATHI Ha BOIHBIX 00bekTax Poccuiickoii deneparyu u crpan
OMMIKHET0 M TAJIBHETO 3apyOeKbsl.

Ha ocHOBe aHamMza TUIPOMETPHYECKUX  JAHHBIX, OOpabOTKM  COBpPEMEHHBIX
TUApOrpadIECKUX MaTepHaIOB HATypPHBIX HAOMIONCHWI HA 3aTPYIHUTENBHBIX YYaCTKaX PEKU
BonxoB, ¥ C HWCMONB30BaHWEM ammapara MareMaTHYEeCKOrO MOJACIMPOBAHHS HCCIIEIO0BAIach
BO3MOKHOCTB PEaTH3aIIIH IPOSKTHBIX PEKOMEH/IALHH 110 YBETMUYEHUIO FA0apHUTOB CYIOBOTO XOIa
Ha y4acTKe OT UCTOKA JI0 YCThSI PEKH B CBSI3H C POTHOZUPYEMBIM POCTOM 0OBEMOB ITEPEBO30K.

ITnomras Bomxoscko-NnbMmetrckoro Gacceiita pasra 80.2 ThIC. KM%, M3 KOTOPBIX 67.4 ThIC. KM
oTHOCHTCS K 03. MitbMeHb 1 12.8 Thic. kM?— Kk Gacceiiny p. Bonxos. XapakrepHoit ueproii peku
SIBJISICTCSL HAJIMYKE TPSMOIMHEHHBIX YYaCTKOB U ci1abast U3BUIIMCTOCTD pyciia ¢ Koa(hpUIIeHTOM,
HE TPEeBBIIAOMIM 1.16. Dpo3HoHHAs U aKKyMYJIAIMOHHAS CIIOCOOHOCTH PEKU MaJla.

Pycnmo pexku BomxoB crmabonedopmupyeMoe, CIOKEHO, B OCHOBHOM, TBEPIBIMH
MOJICTHJIAIONIMMA TIOPOIaMM — CYIIIMHKAaMM, DIIMHOM, W3BeCTHsSKOM. Ha cymoBom xomy
BCTPEYAIOTCSI KAMEHHCTBIE TPsiabl. OCHOBHBIE IIEPEeOPMUPOBAHNUS B PyCIIE PEKH IIPOUCXONST
B €¢ HCTOKEe B pe3yJbTare OTIOKEHHs HAHOCOB, MOCTyMaromMX W3 o3epa WibMeHb, U Ha
MPHYCTHEBOM 0ape, B pe3y/ibrarte BOJHOBOTO BO3ACHCTBUS M BIOJNBOCPETOBBIX TEUCHHH B
Jlanoxckom o3epe.

Cucremarnyeckie HaOMIOIEHNS 33 THIPOIOTMUECKUMH XapaKTePUCTHKAMU TTPONU3BOSTCS
B 1s1TH myHKTax: Hosropoxn, c¢. KpacHodapdopHsii, c. [TdeBa, BoixoBcknii mumo3 (BepxHuit 1
HwkHUA Obedbl) 1 HoBast JIanora.

Ha puc. 2 npencrasien nponoibHbiii npoduns peku. [locne nocrpoiiku BonxoBckoro
rujpoysna B 1926 roay peka okazanach pa3douToit Ha 2 ydacTka: BepxHuil — amunon 197,5
KM C IIOAMOPOM BOABI 10 03. VIbMEHP M HWKHUN — JIHHON 26,5 KM, HaXONAIIUKCS B
€CTECTBEHHOM COCTOSTHHH.
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Puc.2. IIpomosbHblil mpoduiis peku Boaxos.

CHANGES IN HYDROLOGICAL REGIME

AHanu3 TUIPOIOTMYECKOTO PEXUMa HA MCCIEAYEMOM YYacTKe IOKa3al, 4To I0Cie
BBOJIa B dKcIuTyararo Bomxosckoit 'DC, peka BonxoB Ha BceM MPOTSHKEHUH OT UCTOKA 10
CTBOpA IIOTHHBI 3aPETyINPOBaHa, HAXOMUTCS B 30HE IEPEMEHHOTO MTOATIOPA M MPEACTABIISET
co00ii pycoByr0 4acTh BOIXOBCKOTO BOJOXpaHWIIHIIA. YKIIOHB! CBOOOTHON IIOBEPXHOCTH Ha
PYCIIOBOI YacTH BOZOXPAHMIIHIIA OTHOCHTEIBHO HEBEIIMKH, M, COCTABIISIOT, B CPEJHEM, NIPH
MIPOXOXKAECHHUH TIOJIOBO/IbSI B BECEHHUIT ITIEpUOJT OKOIIO 2.3 cM/KM, a B MeXeHb MeHee 1.0 cM/KM.

Ha ocHoBanuu craructuyeckoil 00paboTKK MaTeprasoB TMIPOMETPHYECKUX HAOMIONCHUI
Ha THAPOJOTHYECKHX TMOCTaX, PACIONIOKEHHBIX Ha peke BoixoB, mocTpoeHbl Trpaduku
00€eCTICIEHHOCTH HABUTAIMOHHBIX YPOBHEH BOIBI 32 MHOTOJIETHHH NEPHOA M YCTAHOBIICHBI
3HAYCHUS PACUCTHBIX PACXOIOB M ypoBHEH Bombl. Ilpy 3TOM, 3HaueHHs O0OECHEUEHHOCTH
TIPOEKTHBIX YPOBHEH MyTEBBIX pab0T pa3nuyaroTcst MO JJIMHE CYIO0XOIHOTO Ieca (cM. Taou. 1).

Tab6auua 1. O0ecIieueHHOCTh MPOSKTHBIX YPOBHEH MyTeBBIX paboT Ha p. Bomxos.
T'maponoruyeckuii moct OTM;;(I)(;HI;{)(;;I};TCHOFO O6ecmeueHHOCTH, %
Hogropon (215.3 kM) 17,00 94,5
[Tuesa (73.4 km) 16,80 82,0
BB I'2C (26.4 km) 15,65 95,0
HB I'2C (26.4 km) 4,45 95,0
Hogas Jlaymora (0.5 xm) 4,20 89,0

Ha runpomnormgeckrx mocrax Hosropon, Bepxauii i HynkHIE Obe(bI I DC mpoeKTHBIC yPOBHH
HMEIOT 00€CTIEYeHHOCTb, OJMBKYTO K 95%, UTO SBISETCS 3aBBIIICHHBIM TS JAHHOM TPYTIIEI BOXHBIX
myTeit, a Ha 1/1 [Tuea 1 HoBast JIamora — 00ecriedeHHOCTh MPOEKTHEIX YPOBHEH Or3Ka K 85%.

Ananmu3 ruzaporpadUyecKnx MaTrepHalioB IIOKas3all, YTO OCHOBHBIC 3aTPyIHEHHS JUIA
CyHOXOJICTBa Ha peke BOIXOB CBf3aHBI C HEJOCTAaTOYHBIMM DIyOMHAMH Ha CYIOBOM XOHy B
MEKEHHBIH Nepuoz] BpeMeHH. 7151 yBeIIeH s TapaHTHPOBaHHOK ITyOHHBI Ha CYJIOXOJHOM ILIece
HE0OXOAMMO BBITIOIHHUTD 3eMIIeUepIIaTebHbIE PAOOTHI B HCTOKE PeKH, Ha [TueBckux moporax u B
HIwKHEM O0bedpe Bomxorckoit 'DC. 310 MO3BOIMT 00ECTICUNTH TPAH3UTHOE CYZIOXOICTBO HA peKe
BosxoB npy MaJIbIX BEIMYMHAX PACXOIOB BOBI B PEKE B JIETHE — OCEHHIOK MEKEHb.

Hpyrast npobnema, csizaHHasi ¢ oOecriedeHneM 0e30MacHOro CylI0XOACTBa Ha peke Bomxos,
3aKJIFOYaeTcs B TOM, YTO Ha CYJOXOIHOM Y4acTKe MMeETCsl LIeNbIH psij MH(PacTpyKTYPHBIX
OTPaHIYCHUH, MIPENATCTBYIOIINX JBIKEHHIO CyI0B. [Ipex/e Bcero, K HUIM OTHOCSITCS OOJIBIIOE
KOJINYECTBO MOCTOB C HEZOCTATOYHBIMHU ITOJMOCTOBBIMH Ta0apuTaMH, YTO OTpaHWYMBACT
CYZIOXOJICTBO B IIEPHO]I CTOSIHHS BRICOKHX YPOBHEH BOIBI BO BPEMs BECEHHETO MOJIOBOZIBS HA PEKe.

Kpome aToro, TpaH3UTHOE CYJOXOACTBO Ha peke BoixoB orpaHnumBaroT rabapuTHbIC
pa3mepsl kamepsl BoiaxoBckoro cynoxonHoro nuto3a. [Ipu 3ToM HMeroTcest B BUAY He TOJIBKO
pasMepbl Kamepbl 1IUTI03a B IUIAHE, YTO INPEMSATCTBYET ILTIO30BAHUIO KPYITHOTOHHAXKHBIX
CyIOB, HO M 3HAueHUs IIyOWMHBI Ha KOpOJI€ LIII03a U BEPXHEH M HIDKHEH TOJIOBBI.
[MocnenHne orpaHMYNBAIOT OCAKY MPOXOMAIINX CYHOB.
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[MpaBunamu skcrutyaranuu BonxoBckoro BomoxpaHHiMIIa Ha peke BoiaxoB orMerka
HOpMaJIbHOTO TonnopHoro ypoBHs Boabl (HITY) npunsTa paBHoit 15.74 meTtpa. OT™MeTKa
MIPOEKTHOTO YPOBHS MyTeBEIX pabor B BepxHeM Obede ['DC ycranornena paBHOH 15.65
MeTpa, a B HWkHeM Obede 4.45 merpa. Ilpm 3TUX ypOBHSIX BOIBI AJIS IILTFO30BAHUS
obecrieunBaeTCs rapaHTHPOBaHHas ITyOMHA, paBHas 2.5 MeTpa.

ITo cormacosanuto ¢ AnmunncTpanueii HoBroponckoii oonactu fgomyckaercs padora ['9C
CO IUTaMH Ha rpeOHe TUIOTHHBI U MOBBIICHUE CPEAHECYTOYHOH OTMETKH BepXHero obeda 1o
16.9 M BC. Ilpu Takux ypOBHSIX BOIBI Yepe3 IIII03 MOTYT MPOXOIUTH Cyna ¢ 0caakoil 1o 3.0-x
MeTpoB. B 3TOM citydae oTMeTKa ypoBHS BOZIBI B HIDKHEM Obe(he TOIDKHA TOINEPKUBATHCS HE
MeHee 5.4 MeTpoB.

Takum 06pa3oM, CyOXOIHBIC YCIOBHS B MEKEHHBIN ITEpHOJ BpEMEHH B BEpXHEM Obede
BosxoBckoii 'DC 3aBHCAT OT IByX OCHOBHBIX (DAKTOPOB: OT COCTOSIHUSI CY/IOXOJHBIX ITyOHH
Ha 3aTpyIHHUTEBHBIX Y4acTKax Iuleca IPH MPOEKTHOM YPOBHE IYTEBBIX PaboT 3aaHHOW
00€eCIICYeHHOCTH U OT MOJIOKEHHSI yPOBHEH BOABI B BepxHeM Obede. CymoXOmHbIE yCIOBHSA
B HIDKHEM Obe(e 3aBHCAT OT MOJOXKEHHS YPOBHS BOABI B JIagoskckoM 03epe, OT BEIUYHHBI
pacxoma Bofbl, cOpackiBaeMoro uepes3 ruzapoarperarel I9C M OT OTMETOK HAa pEKHM Ha
CYZIOBOM XOTY.

3emuteueprniaresibHple paboThl Ha 3aTPYIHHUTENBHBIX JUIS CYIOXOJCTBA y4acTKax PEeKH
MIPU OTIPEZEICHHBIX YCIOBUSIX MOTYT NPUBECTH K HEOOPAaTUMOMY HOHIKEHUIO MEKCHHBIX
ypoBHe#l Boabpl. Takue ciydaud BCTpEdyaroTCsl HAa CBOOOTHBIX peKax MNPH 3HAYUTEIHLHOM
MEepeyNIyOIeHNH TIEPEKaToB, a TAaKXKe MPU KOPEHHOM YIYUIIEHHH CyZOXOIHBIX YCIIOBHH,
HarpuMmep, CIpSMICHHH M3ITy4nH U 1p. Hambonee cuiabHO MOHMKEHHWE ypOBHEW BOIBI B
pe3yabrare 3eMiedepIiaHys MPOSIBISETCS MPH HU3KUX YPOBHSX BOJBL.

st oueHku 3toro addexra Ha CyTOXOJHOM y4acTKe pekH BoixoB ObUIM BBIIOIHEHEI
THJPaBIMYECKHE pacuyeThl XapaKTepUCTUK ABMXKEHHsS Boxbl. OCHOBHYHO  4acTb
COOTBETCTBYIOLIETO PACUYETHOTO OOOCHOBAaHMS COCTABHJIM PACUETHl OTMETOK CBOOOTHOM
MOBEPXHOCTH M MOCTPOCHHUE TIAHOB TEUEHHS HA yYaCTKE PACTIONOKEHHS ITPOCKTUPYEMBIX
JTHOYTITyOUTENBHBIX TPOpPE3eH.

PacdeTs! BBIMONHSUIICH C WCIIONB30BAaHUEM COBPEMEHHOTO MPOTPaMMHOIO KOMIDIEKCA
«FLOOD» B mimaHoBo# mocraHoBKe. J[is 3TOro Ha pacueTHoil obmactu ObUIa MOCTPOEHA
TpeyroyibHasi KOHEYHOIJIeMeHTHas ceTka. Ha cetke Obut 3anan penbed nHa. [uapaBniyeckue
pacueTsl BHIMONHINCH TPU 33JaHHBIX HAyaldbHBIX U TPAHMYHBIX YCIOBHAX IPU BBICOKHX,
OTBEYAIOIIX PACIETHOMY CYAOXOAHOMY YPOBHIO BOABIL, ¥ IIPH HU3KHX YPOBHSX, OTBEUAIOIINX
COBPEMEHHOMY IOJIOXKEHHIO MPOEKTHBIX YPOBHEH BOMBI Ha CcymoxomHoM riece. Ha puc. 3
rpaguUecKy TOKa3aHbl pE3YJBTaThl MaTeMaTHYeCKOr0 MOJICIHUPOBAHUS XapaKTEPHUCTHK
TeYeHHs BOJIbI Ha y4yacTke [[4eBcKuX moporos.

BeInonHeHHble pacyeThl MOKa3alid, 4YTO MPOBENCHUE 3emiiedeprareibHbIX paboT Ha
[TueBckux moporax M B UCTOKE PEKU MPAKTHMUYECKH (B Mpelesax TOYHOCTU U3MEpPEHUil) He
MPUBEZET K TOHIKEHUIO OBITOBBIX yPOBHEH BOZIBI. JTO MO3BOIISIET PEKOMEH/I0BATh IPOESKTHBIE
PEILICHHNS 10 BHITIOTHEHHIO 3eMIIeUepIaTeNbHBIX pa0O0T Ha 3aTPyIHUTEIBHBIX ISl CyIOXO/ICTBA
y4YacTKax K peajn3anuy 06e3 ymepoa Jyisi COCTOSTHHS OKPY)KAIOIIEeH TPUPOIAHOHN CPeIIbl.

ITo pe3ynbraram NpOBEAEHHOTO UCCIIEJOBaHUS B padOTe MOIy4eHbl PEKOMEHIALNH 110
o0ecreueHnIo CyI0X0JHbIX YCIOBHUil Ha peke Bonxos.

CHANGES IN HYDROLOGICAL REGIME
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Pe3ysbrarel MaTeMaTHYECKOTO MOZICTMPOBAHMS: @ — BEKTOPHOE TOJIE CKOPOCTEN Ha
yuactke [T4eBckux moporos; 6 — pparMeHT BEKTOPHOTO OIS CKOPOCTEN B paiioHe
BepxHeli mpope3u TpH pacueTHOM CYJOXOZHOM YPOBHE B OBITOBOM COCTOSHHH;
B — TO K€, B [POEKTHOM COCTOSIHHH.
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OcHOBHBIE BbIBOIBI U PEKOMEHAANUH 3AKIIOYAI0TCA B CJIelyIoleM

B mHacrosiee BpeMst THAPOJOTHYECKHH, THIPOXMMHYECKHH, THIPOOHONIOTHYESCKUN U
TEPMUYECKHH PEXUMBI BOIHBIX OOBEKTOB B OacceifHe p. BONXOB cymiecTBEeHHO H3MEHEHBI
B pe3yJbTare HCIONb30BaHMS BOAHBIX PECYPCOB, YTO CKas3hIBAETCS HA IKOCHCTEME BOIHBIX
00BeKToB M OacceiiHa B 1ienoM. OCyIIECTBISIIOTCS 3HAYMTENbHbIE IepeOPOCKH CTOKA B IPYTOH
OacceiiH, peryaMpoBaHie CTOKa BOJOXPAHWINILAMY JUTS LIeNIel SHEPreTHKH, CYJ0XOACTBa U Jp.,
KpyITHOMACIITa0HOe OE3BO3BPAaTHOE BOMOMOTPEOICHUE, B TEPBYIO OYEPEib, MPEANPHUATAIMU
SHEPreTHKH, TEIUIOBOE 3arpsi3HEHHME BOJ, XMMHMYECKOE 3arpsi3HEHHE BOA (AHTPOIIOTEHHOTO U
TIPHPOIHOTO XapaKTepa).

JleWicTBHA BOZMOMONB30BATENICH 3a4acTyl0 HE CKOOPAWHHUPOBAHBI MEXAy COOOML.
KaxpIif 13 HUX pelIaeT TOJIbKO CBOM 3a/1adM, HE yUUTHIBAs MHOTO()AKTOPHOTO XapakTepa
BO3/IEHCTBHUSI, BEAYLIETO K Jerpajallui SKOCUCTEMBI HE TONBKO camoro BonxoBa, HO u ero
BoJonIpreMHuKa — JIamoxckoro o3epa. [ Toro, 4ToObI OLIEHUTH CTETIICHb BO3ICHCTBHS BCEX
(aKTOPOB Ha KaXKIAOM PACUYCTHOM yYacTKe HEOOXOAMMO BBIMOJHHTH BOXOXO3SHCTBCHHBIC
pacuetsl mo Bcemy OacceifHy p. Bomxos. ITo pesymeratam 3THX pacdeTOB MOXKET OBITh
pa3paboTaH IUTaH MEPONPHUATHH, HAPABICHHBIX HA YIYYIICHHE CIOXKHBIICHCS CUTyallUH
1 BOCCTaHOBJICHHE YKOCHCTEM, U YCTAHOBIICHBI TIPaBHJIa HCIIOIb30BAHMUS BOAHBIX PECYPCOB,
OpPHEHTHPOBAaHHBIE HA YCTOWYMBOE M O€3011acHOE BOJONIONB30BaHNE B OacceiiHe.

HccnenoBanue TUAPOJIOTMUECKOTO pEXMMa pEKH 10 MaTepuajlaM CHCTeMaTHYeCKUX
Ha6J'IIOlIeHI/II71 Ha CTallMOHAPHBIX TUAPOJIOTMYCCKUX TII0OCTaxX TIIO3BOJIACT PEKOMEHI0BATH
MPOU3BECTH KOPPEKTUPOBKY OTMETOK IPOEKTHHIX YpoBHEH myTeBbIX padot (I1Y) Ha cynoxomHOM
wrece. B cooTBeTcTBHM C JeicTByrOIIel KiaccuduKampel BOMHBIX MyTeH mpemaraeTcs
TIPHHSTH 00ECTIEYeHHOCTh TIPOSKTHBIX YPOBHEH Ha CYJIOXOIHOM IlTece pekd Bonxos, paBHYIO
85% 1o KpuBBIM 00ECIIEUEHHOCTH HaBUTALIMOHHBIX YPOBHEH BOJIBI (CM. Tabu. 2).

Tadmmumna 2. PexomMenryemMble OTMETKH TPOSKTHOTO YPOBHS ITyTEBBIX Pa0dOT Ha
p. BonxoB ¢ obecnieuenHocThio 85%.

OTMeTKa IPOEKTHOTO OTMeTKa TPOEKTHOT'O YPOBHS
I'uaponorunyeckuii noct ypoBHs, M BC OTHOCHTENIBHO HYJIs Tpaduka
THAPOJOTUIECKOT0 1OCTa, M
Hogropon (215.3 xm) 17,30 +2,30
ITueBa (73.4 xm) 16,85 +1,39
BB I'DC (26.4 xm) 15,75 +4,00
HB I'DC (26.4 xm) 4,75 +4,75
Hogas JIamora (0.5 xm) 4,20 +4,20

BoatoM cityuae, ycTaHOBIIEHHAsA rapaHTUPOBAHHAS IIyOHa, paBHas 1.95 MeTpa, obecneunBaeTcs
10 BCel uMHe peku. J{ist mopiepykaHust CyIOXOIHBIX YCIIOBUI Ha TIIece HEOOXOIMMO MPOBOIHUTH
TpaJIeHHe CYJJOXOIHOM TPAcChl M KaMHEYOOPKY Ha 3aTpyIHUTENBHBIX U CyIOXOACTBA y4aCTKaX.

Jns yBenuueHHs TapaHTUPOBAaHHOM DIyOMHBI 10 2.4 MeTpa Ha CYHOXOIHOM ILIECE
NPH JAHHBIX TPOCKTHBIX YPOBHAX IyTEBBIX pabOT HEOOXOIMMO BBITONHUTH KOMIUICKC

CHANGES IN HYDROLOGICAL REGIME

3eMJIeuepnarebHbIX padboT o0muM oobeMoM 73,46 Thic. M>. Ilpu 9TOM, 3a CUET W3MEHEHUS
peKUMa PETYIUpPOBaHMS CTOKa Ha peke BoixoB, HEOOXOAWMO B TeUEHHE HABHTAIMOHHOTO
reprosia MOJICP)KUBATh B BEPXHEM M HIDKHEM Obeax OTMETKHM YPOBHEH BOIbI HE HIKE
YCTAHOBJICHHBIX MMPOEKTHBIX 3HAYCHHHA.

OnTrUMalTbHOE pEIIeHHE 1T 00SCIICYSHUIO CYIOXOIHBIX YCIOBHIT Ha peke BOXoB ¢ yueTom
MEePCIIEKTUBBI MOBBIIICHHS HHTEHCHBHOCTH CYIOXOJCTBa Ha TPAH3UTE, U, CBSI3aHHOI C 3THM,
HCO6XOI[I/IMOCTI)IO YBCIIMYCHUA TapaHTHPOBAHHBIX Fﬂy6I/IH Ha CYIOBOM XOIy, MOXCT 6I)ITI)
TIOJIY4Y€HO B COUCTaHUHN BapyuaHTa U3BMCHCHUS PETYJIIMPOBAHNA CTOKA HA THAPOIJICKTPOCTAHIINN
C POBEJICHUEM 3eMJIeUepIaTeIbHbIX PA0OT Ha 3aTPYAHUTEIBHBIX JUIS CYJOXOJCTBA YUaCTKaX.

Jis. paccMarpuBaeMoro CleHApHsl, MPEIyCMATPHBAIONICIO YBEIHYCHHEC HHTCHCUBHOCTH
CYIOXOZICTBA U POCT OOBEMOB MEPEBO30K BOIHBIM TPAHCIIOPTOM Ha peke Bonxos, manbHeiiiiee
TMOBBIIICHHE 00ECTIEYCHHOCTH POSKTHBIX YPOBHEH ITYTEBBIX PaOOT Ha CYIOXOIHOM IIIECe MOYKET
OBbITh JIOCTHTHYTO 3a CUCT MOJJICPKaHUs OOJiee BBHICOKMX YPOBHEH BOIBI B BepxHEM Obede
ruaposnekTpocTaHiiy. OIHAKO, JUTs IPOBEICHHUS TAKOTO PEIICHHST, CBSI3aHHOTO C KOPPEKTUPOBKOM
[paBiut 3KCIUTyaTali BOIOXPAaHUIIHINA, HEOOXOAMMO BBITIOJHUTH BOIOXO3SHCTBEHHBIE PACUEThI
U pacueT BOAHOTO Oajianca bacceiiHa peki BoixoB B XapaKkTepHbIE MO BOAHOCTH TOJIBL.

DTH peKOMEHIAIMH 3aTParuBalOT HHTEPECHl BCEX BOIOMONB30BATENel B OacceiiHe peKH
BoxoB 1 TpeOyrOT NPOBEACHHUS CIICLIHAIBHOTO HCCIIEIOBAHMS, TIOCBSIIEHHOTO COCTABICHHUIO
BOJIHBIX 6aHaHCOB B COOTBETCTBHU C IMPOrHo3aMu COLUAJIBHO-D3KOHOMUYECKOTO pPa3BUTUA
Jlenunrpanckoii, HoBropoznckoit, ITckoBckoii 1 TBepckoit oGmactei.

B cocraBe 3T0r0 Hccieq0BaHNs HEOOXOMMO PEIIUTh CIIEAYIOIIHE BOIPOCHL.

1. BrmonnuTts aHamu3 mpoOieM BomooOectiedeHns B OacceitHe pekn Bomxos. Ipomssect
BOZIOXO3SIMICTBEHHOE PAaliOHMPOBAHNE U TIOCTPOCHUE PACICTHOM IMHEHHON 0a1aHCOBOM CXEMBI
Gacceitna. OcymecTBUTB ITepecyeT BOAHBIX PECYPCOB K PACUETHBIM CTBOPAM Ha COBPEMEHHOM
YPOBHE 1 B COOTBETCTBHH C ITPOTHO3aMH COLIMATBEHO-9KOHOMUYECKOTO Pa3BUTHS 110 OTPACIISIM
SKOHOMHUKH.

2. O0OCHOBATH COBPEMEHHOE H IIEPCIIEKTHBHOE PETYJIMPOBAHKE CTOKA pekr BonxoB. BeinonHUTh
000CHOBaHIE KOMIUIEKCHBIX MOITYCKOB. [Ipon3BecTr aHaIN3 TaHHBIX IO IepeOpOCcKaM CTOKa
(Me0acceifHOBEIM M BHYTPHOACCEHHOBBIM) Ha COBPEMEHHOM STalleé M Ha TECPCIIEKTHUBY;
000CHOBaHHE IOy CTUMBIX BEITMUHH ITEPEOPOCKH CTOKA.

3. BbIIONMHUTE BONOXO3SHCTBEHHBIE PAcdeThl M COCTaBHTH OalaHCHI 1O TOAAM pacdeTHOH
00€CIIEYeHHOCTH C BBIICJICHUEM JIMMUTHPYIOIMX TIEPHOIOB HA COBPEMEHHOM JTare U Ha
TIEPCIIEKTUBY.

4. Pagpaborarh peKOMEHAALMH 110 M3MEHEHHIO PEKMMa PEryJIHpOBaHMS CTOKa peku Bomxos
Bomxosckoit '9C ms BomooOecniedeHNs HaceleHHs, B MHTEpEecax SHEPreTHKH, BOIHOTO
TpaHCIIOpTa M JPYTHX BOJOTIONB30BATENEH.
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CHANGES IN HYDROLOGICAL REGIME

INFLUENCE OF HYDROTECHNICAL STRUCTURES ON THE MOSCOV
RIVER ON THE COURSE OF FLUVIAL PROCESSES

M3MEHEHUE BOAHOTI'O U PYCJIOBOI'O PEXKMMOB PEKM MOCKBEI B
PE3VIIBTATE THAPOTEXHUYECKOI'O CTPOUTEJIbCTBA

A.S. Zawadsky, I.N. Karganolova

Moscov State University, Russia

Abstract

The Moskow river has always been subjected to constant water regime shifts resulting from
climatic changes and, more importantly, from human activity involving erection of variety of
hydrotechnical structures. The paper discusses mean annual and seasonal changes of outflow in

the river channel gathered over many years.

3a BCIO MCTOPHIO OCBOCHHS P. MOCKBBI, KaK OJHOTO M3 OCHOBHBIX BOAHBIX ITyTEH
LIEHTPAJILHOTO peTHoHa Poccum, cymecTBOBalO TpU MPOOJIEMBI: MajOBOIHOCTh PEKH B
MEKEHHBIH TIEPHOJ; BBICOKHE, YaCcTO KaTacTPO(pHIECKUE TTOIOBObS; CHIIbHASI M3BHIINCTOCTD
pyciia B HIKHEM TEYEHUM B IIpefieNnax IUPOKONOWMEHHBIX y4acTKoOB. C pOCTOM HaceNneHus
. MOCKBBI ¥ pa3BUTHEM CYIIOXOJICTBA 3TH MPOOIIEMBI BCe Ooiiee 000CTpsutnch. [loaTomMy peka,
B CHJIy CBOETO OTPOMHOTO MHOTOOTPACIIEBOTO 3HAYEHHSI, HE MOIJIa N30€XKaTh aHTPOIIOT€HHOI
MIEPECTPOHKH CBOETO BOIHOTO M PYCIOBOTO PEXHUMOB. XOTS THAPOTEXHHYECKHE PaOOTHI
cTayi npoBouTh emie B XIX Beke, OCHOBHAs Harpy3ka Ha peky npuuuiack Ha 30-e roasl U
cepeanHy XX Beka, KOrna MpaKTUIECKH OJHOBPEMEHHO BOIHBINA CTOK OBLI 3aperylMpoBaH
CHCTEMOI1 BOIOXPAHMJIMIIL M YBEJIMYEH ITPAKTUYECKH B J[Ba pa3a 3a cueT 1nepeOpocKy BOJbI U3
pexu Bonru. Takoli KOMIUIEKCHBIH MOIXO/ B TPAHC(HOPMAIMU BOIHOIO PEKUMA PEKH SIBIISIETCS
1t Poccru yHUKaIBHBIM, OIHAKO €T0 MOCIIEACTBHS OCTAIOTCSA JI0 CHX MOP MaJI0 U3Y4YEHHBIM.

Ilo xapakrepy BogHOro pexkuma p. MOCKBa OTHOCUTCS K BOCTOYHO-EBPOIEHCKOMY
THITy C YETKO BBIPQKCHHBIM BBICOKMM IMOJIOBOABEM (IPOXOISIIMM BO BTOPOH ITOJOBHHE
arpesst), HU3KOH JIETHEH MEKEHBIO, TIPEPHIBACMON JTOXK/IEBEIMHU MTABOJKAMH, M YCTOHYMBON
IIPOJOIKUTENILHOM 3UMHEN MexeHb10. B uepte ropona MOCKBBI M HUXKeE IO TEUSHHUIO JI0 YCThs
(oxoso 160 kM 13 473 kM 00ILEeH POTSHKEHHOCTH) PeKa SIBJISIETCS CYIOXOIHOM.

Hagano nabnronenuii 3a cTokoM Bofpl OTHOCHTCS K 1880-M IT. B eCTECTBEHHBIX YCIOBHSIX
MaKCHMaJIbHBIE PacXoibl BOIBI B cTBOpe babberoponckoii mwioTHHBI (B mpenenax I. MOCKBBI) B
otnersHbIe romp! peBsimma 2000 M%/c (2033 MP/c B 18951, 2880 M%/c B 1908 1, 2160 M*/c B 1926 T),
MHHUMAJIbHBIC 3UMHEH U JIETHEH MEKEHH YacTo OIycKalHch 10 8—10 M¥/c, a cpeTHEMHOTOJICTHHI
COCTABIISUT OKONIO 55 M*/c. MakchMaIbHBIi 3aperncTpUpOBaHHbIN MOIBEM YPOBHEH! BOIbI OTMEUYCH
B 1908 1, Koraa ropr30HT BOJIBI B peKe MOMHSICS Ha 8,8 M HaJl MEXXEHHBIMU OTMETKAMU; peKa U
BOJIOOTBOZIHBIN KaHAJI B IEHTpe I. MOCKBBI COSIMHUIIMCE B OIJHO PYCIIO IIMPUHOH 10 1,5 KM.
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OO0 ypOBHSIX BBICOKMX IOJIOBOJIMI JI0 Ha4Yasa PeryJsipHbIX HaOMIOIEHUI MOYKHO CYIUTBH I10
MeTKaM, KOTOpble HaHOCHJIMCh Ha KaMEHHOH orpaje HblHEe pasoOpaHHOM 1epkeu «Hukoma B
[Mynemmax» B T. Mockse. B.J. Actpaxos, Tpyn kotoporo « uaporpadudeckuii ogaepk MOCKBBI-
PEKH 1 €€ TIPUTOKOBY 1879 T M3maHusI SBISIICS IEPBOM Ty ONTMKAIIAEH, CIISTIHATBHO ITOCBSIICHHON
p. MockBe, oTMeuaeT NOCTENEHHOE MOBBIIIEHNE MaKCUMAJIbHBIX YpOBHEN nonoBoauit: 1778 r
— 753 cm, 1806 T — 772 cm, 1823 r — 785 cm, 1856 1 - 834 cm, 1879 r — 839 cMm, u cBA3BIBaET
9Ty TEHJCHLIMIO C COKpAIlIeHUEM ILIOLIa/IM JiecoB B Oacceline p. MockBbl. ClielyeT OTMETHTb,
YTO HEKOTOPYIO POJIb B TIOBBIIICHWH ITUKOB MOJIOBOIMI MOIIM MIPaTh PE3YJIbTarhl 3aCTPONKH
ropona (Coopy>kKeHHe MHOTOUYHCIICHHBIX MOCTOB W HaOEpEeKHBIX, Cy)KaBIINX CEUYCHHE pyclia U
CHOCOOCTBYIOIINX JOMOIHATEIEHOMY OIBEMY YPOBHEH BOZBI B ITOJIOBOIEE).

Eme Oomnee paHHME cCBeAeHHS O pa3pyLIMTENBHBIX IIOJIOBOJBSIX IIPHBOIATCS B
JIUTEPATypPHBIX HCTOUHUKAX PAa3HBIX CTOJIETUH:

1607 2.: «Ko 6cemy amomy npucoeounuiocs Hecivixannoe HasooHeHue. B mo epems, ko2oa
Mbl Haxoounucy 8 Mockee, peku, npomexaioujue yepe3 20poo, 8bICHIYRUIU U3 CBOUX Oepezos,
u 6o0a bwvina cmonw eenuxa, ymo oxono 1000 oomoe omuyacmu O6bLIO NOOMBIMO, OMUACINU
paspyueno cosepuierHoy («3amucku reTMaHa JKOJIKeBCKOTO O MOCKOBCKOW BOIHEY).

1665 2.: «Ha Ilacxy, komopas 6viia 15 anpens, ned ma pexax pacmasnn, u Mvl NOUIU
cmompems pexy Mockey, npomexaiowyio noo Kpemnem. Koeoa... ned pacmasn om mennozo
8030YXd, COTHEUHO20 IHCAPA U O0ICOS, Mbl YEUOETU HA PEKe Belb YOUBUMETbHYIO: NO Hell CB0DOOHO
nasLiu 2opbl cHeea u aboa. OHa 6 nty HOYb ONPOKUHYIA HApyicHylo cmeHy Kpewna, nomonuna
U paspyummuia MHOMCECB0 OOMO8 C HEMALIM YUCIOM Jt00ell U 8bipBand C KOpHeMm Oonbuioe
Konuuecmso Oepesves. [Ipexcoe moou Xo0unu HO Hell, a menepb CMaiu Niasams Ha J100KaxX U3
yuybl 6 yuyy...» (ITaBen Anenrickuif).

1709 a.: «A mopo3wi bbLIU BenuKUe, MaKdice U CHeed Oblu 2IYOoKUe, a 600a ObLIA GETUKASL
Ha Mockse, noo Kamennoiii mocm noo OKOWKU noOXoouno u ¢ 6epeco 080pbl CHOCUIO...
MHO2UX H00eti nomonuio, a maxoice yepkeu muocuey («3amvcku M. A. XKensOyxckoro»).

B wMexeHHBId Tiepno] HAOMIOMANAach IPOTHUBOIIONIOXKHAS KAapTHHA COCTOSHHS
peKu, 0oOyCIOBICHHAS €¢ MaJOBOJHOCTBIO, CO3HAMONICH CYIIECTBCHHBIE TPYOHOCTH B
BOZIOCHAOXKEHUH PACTYIETO HACEJICHUs TOpoAa M AJIs Cy0XO/CTBa. B mocnennem cirydae
CHUTYaIs OCIOKHsUIACh 3HAYNTEIBHON H3BHIIMCTOCTHIO p. MOCKBBI Ha ITUPOKOIIOHMEHHBIX
yuactkax B HikHeM Tedenun. Eme C. I'epOepiuteiin B «3annckax o MockoBuu» (1549 r)
CBUJICTENBCTBOBAN: «[Inasanue no pexe meonieHHO U MPYOHO, 8C1e0CMBUe MHOSUX USTYUUH,
KOMOpbIMU OHA us2ubaemcs. 3mo 3amemuo medxcoy Mockeou u zopodom KonomHouy.
B cepennne XIX Beka npodeccop B.M. Jlammmia, mocie cBoe noes3aku mo p. Mockse 10
1. Kosomus! ncan: «J/lemom pexa max menka, ymo 6 UHbIX Mecmax e0ea cmoum 600a Ha 7
sepukog (31 cMm), makyro 600y Haswisaiom «cyxoiy. Comnu pabouux u mabyHsl jouiader
noOJCUOanU Kapasamuvl Ha HauboIee MeIKOBOOHbIX yuacmkax. Ha nekomopuix nepexamax,
Mmool COBUHYMb OAPICY, NPUXOOULOCh Hanumams 00 200 pabouux u 40 nowaodeii. Hnozoa
baparcu He y0asanocL CHUMAMb ¢ Mell, Mo2od ux npoodeai Ha CloM...».

Cyns 1o JOKYMECHTAIFHBIM HCTOYHHKAM, ONHMCAHHBIC BHIINIC IMPOOIEMBI MBITAIICH
pemars HaunHas ¢ XVIII Beka. Tak, eme Bo BpemeHa mpasnenus Ilerpa I B 1722-1723
IT OBUT CO37aH NpoeKT kaHana Mocksa-Bonra, BomiormieHHbI Tonbko B 30-¢ rr XX Beka.
O 3Ha4MMOCTH p. MOCKBBI KaK BOJHOTO IMyTH TOBOPHUT TOT (DaKT, YTO OIHHUM H3 INEPBBIX
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Kaprorpaduuecku OTOOpaKeHHBIX y4acTKOB pyciia p. MOCKBBI ObUT y4acToK «Mapuyrckux
JIYK», TIPEACTABISAIOMINX COO0H CEpHIO KPYTHIX H3IIy4YHH, Ha IPOTSKEHIH BEKOB CUUTABIINXCS
HanOoIIee 3aTpyTHATENBHBIMHE U cynoxoacTBa. CocrasnenHsii B X VIII Beke mrad p. MocKBEI
— OflHAa M3 JPEBHEWINX KapT poccuiickux pek. OH SABISETCS YHUKaJIbHBIM JOKyMEHTOM O
MOJIOKEHUU PYClla PEKH U NPOEKTUPOBAHUM OTPOMHBIX, JaXKE€ IO COBPEMEHHBIM MEpKaM,
TUPOTEXHUYECKUX CcoopykeHuH. IloMuMO copsmileHMH OTAENBHBIX KpPYTBIX H3IIy4HH,
NPEIoaraioch CTPOUTENLCTBO KaHayla JUIMHOW Oonee 13 KM, CHPSIMIISIIOIIETO IIEJbINd
MEaHJPUPYIONMH Y4acTOK «MuxaneBCKHX-MapuyrcKux JyK», COKPaTHUBIIEro Obl UTHHY
pycna B 1Ba pa3a. OQHAKO 3TOT IPOEKT OBLT pean30BaH TOIBKO B cepequHe XX BeKa.
PaboThI 10 BHYTPHUTOZJ0BOMY PETYIIMPOBAHHIO CTOKA BOIBI ITIAHUPOBATIOCH OCYIIIECTBUTD
B Hauazne-cepeauHe XIX Beka. O BBINONHEHUU A 3TUX LeJeH MPOEKTHBIX UCCIEI0BaHUI
Mo3BoJsIeT cyauTh u3faHHas B 1809 r pyxonucHas «leHepanmbHas kapTa p. MOCKBBI
oT BHajzieHus p. Py3sl 1o coennHenus ee ¢ p. OKOH...» Tie Mpeanonaragoch COOpYIUTh
8 Bomoxpanmnmuml. Kak u B ciydae cO CIpsSMIIEHHEM HU3JIyYHH, IPOEKTHl CTPOUTEIHCTBA
BOJIOXPAHIJIHIL POEKTHPOBAINCH 3a/I0JIT0 10 MX OCYIIECTBIECHHU. BBox B akcIuTyaramio
NIEPBOr0 KPYMHOT'0 BOAOXPAHWINILA HA IPUTOKAX p. MOCKBBI IPOU30ILEN TOJIBKO B 1935 1.
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Puc.1.  V3meHeHne 00beMOB THOYTITyOHTENBHBIX paboT (Thic. M3) Ha p. MockBe B mepro
¢ 1942 mo 2002 rr B npenenax y4actka I. MockBa — ycThe (IpoOeIbl — TaHHbBIC
OTCYTCTBYIOT).

B 1870-x IT B memsx YIydIlleHHs YCIOBHM CYyJIOXOACTBA peKa B HIDKHEM TEUCHHH ObLIa
nuro3oBana. l1lmo3s! - [lepepsunckuii, becenenckwit, Aunpeesckuit, CodprHckmii, DayCcTOBCKHIA,
CeBepckrii — OBUTH YCTPOEHBI B KaHAJIAX, MPOKOIIAHHBIX B CTOPOHE OT PEKH M PacCUUTaHbI Ha
OJTHOBPEMEHHBIH TIPOITYCK JBYX CYIOB. XOTS CTPOUTEIHCTBO IILTIO30B M MO3BOJIMIIO YBEIMUYHTH
DIyOHMHBI B PyCJIe, COCTOSHUE IFIABHOTO BOZIHOTO ITyTH MOCKOBCKOTO peruoHa Obuto rioxum. M3-3a
OTCYTCTBHEM KOHTPOJIS 32 COCTOSIHHEM CYIOBOTO XOJIa Ha HEM ITOCTOSTHHO ()OPMHPOBATUCH HOBBIE
TiepeKaThbl ¥ HeOOJbIIINE OCTPOBA. PEKOHCTPYKIMS IITF030BAHHOM CHCTEMBI M CO3IaHNE HaZIe)KHOTO
BOHOTO TIyTH TPOM3OMIIO B TiepBOW monoBmHE XX Beka. [ obecriedeHns mommep KaHus
rapaHTHPOBAHHON CyIOXOMHOW DITyOMHBI B dUepre ropoma ObUIM MOCTpoeHbI PyOnmeBckwuid,
Kapamsbruesckuii u IlepepeeHckuil rupoysiabl. OTMETKH CyHOXOJHOTO YPOBHS B CTBOpax
IUIOTHH OBUTH 3HAYUTENIFHO YBEJIMYCHBL: Ha becemHCKkoM TruIpoy3iie — Ha 59 ¢M, AHAPEeBCKOM
— 69 cM, Codbunckom — 71 cm, PaycroBckom — 73 cM, CeBepckoM — 88 cM. YPOBEHHBII pesKuM
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JIETOM U OCEHBIO KOHTPOJIHPYIOT BCE CEMb IUIOTHH, 3UMOH MOATIOP MOIICPIKUBAIOT TOIBKO TPU —
Pyb6nesckas, Kapambieckas u IlepepBuHckas.

Ha npotsbkenrn BTopoi monoBuHBI XX BEKa BBITONHAINCH THOYDTyOUTENbHBIE PAOOTEI
110 COBEPIIICHCTBOBAHHIO TPACCHI CYIOBOTO XOJId, COCPEIOTOUYCHHBIC HAa TEpeKarax, a TakkKe
pazpabarbIBAIIICh PYCIIOBBIC KaphepoB MO JI0OBIYE ITecKa. B pyclioBbIX Kapbepax B OTACIbHBIC
o716l 0€3BO3BPATHO M3BIMANOCH 10 10 MIIH. TOHH NlecuaHoro Marepuana. KarmuranbsHele paboTs
Ha Tpacce CyA0BOro xofa Hadaiauch B 1940-x rr u B 1970-1980-x rT nocturanu ooseMoB Oosee
1000 ThIC. M3 (pHc. 1). B pe3ysbrare U3 CymecTBOBaBIIMX 110 cepeautbl XX Beka 34 mepekaros,
JFMUTHPYIOIIUX CYAOXOACTBO, K 1990-M romam ocraocs MeHee JecsaTr. B Hactosmee BpeMs
00BeMBI paboT 0 Tpacce CYJ0BOTO Xoaa He MpeBsIaroT 150200 Teic. M.

C 1930-x TT W1 yAydIIeHusT BOAOOOCSCIICUCHUsI TIUTHEBOM BOIOW I. MOCKBBI HAYMHACTCS
MPOEKTUPOBAaHUE CHCTEMBl BOJOXPAHWIMI Ha p. MOCKBE U €€ NPHUTOKaX, U C CEPEeAUHBI
XX Beka CTOK BOIbl MOCKBBI CTaHOBUTCS 3aperyJIMPOBaHHBIM I'MApOy3iaaMu: Moxkalickum
(B axcmmyaranmu ¢ 1960 1), Pysckum (¢ 1966 T), O3epuunckum (1967 r), Uctpusckum
(c 1935 T1). 3aperymupoBaHHBIA CTOK BOABI KOPEHHBIM 00OPa30oM M3MEHMII THAPOJIOTHYEeCKHI
PEeXUM PEKU: IHK IOJOBOMBLS OBUI cpe3aH, MEKECHHBIE pacxonsl Bozpociu (puc. 2). Takum
00pazoM, 00ecIeueHHOCTh BHICOKMX PACXOJIOB BOJIbI CHU3HMIIACH, MEKEHHBIX — YBEIIMUIMIIACK.

70 A
60

P
o O

% 0T pacxoja 3a roj
(93]
=)

20
10
0
3MMa - BecHA .
oceHb

BEctecTBeHHBIC yenoBHA E3aperyIHpoBaHHEIC YCIOBHA

Puc.2.  Jluarpamma pacrnpeneneHus pacxoioB BofbI MO ce30HaM (B % OT FOJI0BOTO Pacxoa)
B ectecTBeHHBIX (1895-1933 rr) 1 3aperynmupoBanHbIx (1945-2004 ) yciaoBusx B
yepre I. MOCKBBI.

Ipomyck momoBoabsl Yyepe3 THAPOY3IIbl PETYIUPYETCS B 3aBUCUMOCTH OT OKUIAEMOIO
obbeMa cToKa Taylod Boxbl. [lepBoHauambHO pa3paOOTaHHBI peXUM pabOTHl IUIOTHH
KOPPEKTUPYeTCsl B TEYEHHE IIOJIOBOABS IO Mepe MOIY4YEeHHs HOBOM T'MIPOJIOrM4ecKOit
nHGOpMANH ¥ YTOUHEHHUS POrHO30B. CI0KHEe 3aJa4a CTOUT IPH MPOITYCKE JIETHE-0CEHHUX
naBozKoB. [T1KK momoBoamii «cpe3aroTcsk» BCETa BBUAY TOTO, YTO BOZOXPAHIIINIIA K HAYAITY
TIOJIOBOZBSI MIMEIOT CBOOOTHYIO €MKOCTh, & IMKH MTaBOJKOB — TOJIBKO B TEX CITydasx, KOT/Ja
UM TpeIIeCTBOBAI NPOAOIKUTENBHBIN MEXKEHHBIN Tepuoa. B ciaydae mpoxokaeHus maBoaKka
IIPU 3aII0JIHEHHBIX BOJOXPAHIIUIIAX K €CTECTBEHHOMY PUTOKY BOABI C HE3aperylnupOBaHHOMN

CHANGES IN HYDROLOGICAL REGIME

4yacTH BoIocOopa pobasisiercs: cOpoc U3 BogoxpaHmwnil. Takum ObiT maBoxok B 1980 1, ik
KOTOPOTO TOCTHUT 655 M*/c, IPEBBICHB MUK TTOJIOBOIBS. BBICOKHE MABOIKH 38 TTOCIICTHHE TOIbI
(c MaKCHMaTBHBIM pacxomoM Bozbl 0koiio 300 m*/c) Habmronamcs B 1989, 1998 u B 2004 T

C 1937 r BBeneH B 9KcILTyaTanuio kKaHai «iIMeHr MOCKBED», TI0 KOTOPOMY OCYIIIECTBIISETCS
nepedpocka Bonsl U3 p. Boarn. Onna yacte nepekaunBaeMoro croka (oxono 40 m*/c) uuer
Ha oOBonmHeHHe pek Mocksa, ee mputoka Sy3sl, pek Oacceitna p. Oou — Kisi3pMmbl v Yum;
a Bropas (mopsiaka 30-35 m°/c) — Ha BomocHaOxeHue ropoga Mocksel. ITocieqHss 4acTh
BOJIBI 32 MCKJITIOYEHHEM Oe3BO3BPATHBIX MOTEPh, COpPACHIBAETCS B P. MOCKBY TOCIIE OYHCTKH
KypbsHOBCKO# 1 IpyTHMU CTaHIMAME adpariin. briarogaps mepedpocke cToka BoAp! 13 Boirn
BOJJOHOCHOCTH P. MOCKBBI HI)KE TOPOJIa YBEINYMIACH TTOYTH B JIBA pasa.

C 1978 r npon3BOIUTCS OTIOHUTENBHAS ITepeOpOCKa YaCTH CTOKAa M3 BEPXHETO TEUCHHS
p. Bonru mo pekam Basyse u Py3e B p. MOCKBY, UTO yBETMYHBACT €€ PACXO/ BOAIbI eitie Ha 12 m*/c.

B Tabmune 1 npuenensl naHHble 1970-x IT 00 M3MEHEHHM CPEIHETONOBBIX H
MUHUMAaJIBHBIX MECAYHBIX PAcXolOB MO UIMHE PEKkH. V3MeHeHHWe TOolOBOTO CTOKa M0
moc. IlerpoBo-/lanpree (Bbime momxoma kaHana «VmMernm MOCKBEI») HE3HAUHUTEIHHO.
B OonpImieii cTerneHn N3MEHIIOCH CE30HHOE pacTpe/ieIeHHe CToKa. MUHIMAaIbHBIC PACXOIbI
BOJIBI BO3POCIIH B JIBa M Ooisee pasa. IloTepn peuyHOro cToka B Pe3ylbTaTe MOBBIIIEHHOTO
HCIIapeHMsl ¢ TOBEPXHOCTHU BOJOXPAHMIIUIL HE UMEIOT CYIIECTBEHHOTO 3HaYeHUs. Y MOC.

Taémuua 1. AHTPONOreHHOE U3MEHEHHE CTOKA P. MOCKBBI BO BTOPOH 1010BUHE XX BEKa.
MuHUMaIbHBIE MECSYHBIC
CpelHeroIoBbIC PacXOJIbl BOJIBI
pacxozsl BOABI
N3menenue N3menenue
CrBop

EcrtecTBennsie, EcrtecTBennsie,
M/ /e % m/c M/c %
Moxaiickas mI0THHA 9.3 0.5 -5 1.5 6.1 | 407
I. 3BEHUTOPOX 30.7 -1.2 -4 6.4 12.9 | 202
noc. [lerpoBo-/lanbHee 45.6 -0.7 2 13.1 16.0 | 122
noc. [TaBmmHo 46.2 252 | -55 13.2 -4.1 31
Huxe ycrbst pexu CxoqHu 48.0 5.0 10 13.9 243 | 175
[lepepBuHCKUIi 1TIO3 51.6 15 25 16.1 35.6 | 221
AHApeeBCKU NTI03 52.6 42.6 81 16.5 61.9 375
CodbpuHCKHI TLITI03 69.2 61.8 89 21.3 81.1 | 381
VYerbe p. MockBEI 92.8 61.8 67 28.5 80.5 | 282

INaBmuHO 3200p BOmsl W3 p. MOCKBBI Ha BOJOCHAOKCHHE CTOJHIBI YMEHBIIACT
BOZIOHOCHOCTH peku Oosee uem Ha 50%. Huke Boma u3 kanana «imerr MOCKBBI» C H30BITKOM
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KOMIIEHCHpYeT 3T0 yMmeHblieHne. Mexay IlepepBunckoit n CodbUHCKOH IIOTUHAMU
B p. MockBy ocymecTBiasieTcss cOpoc BOIBI MOCIE €€ OYUCTKH M3 TOPOJCKHX OYHCTHBIX
coopyxkeHHi. B pesynbrare mpoHCXOmUT 3HAYUTEILHOE aHTPOIIOTEHHOE YBEIMUCHHE CTOKA
(o 90% yBenMUMBAIOTCS CPETHETONOBEIC pacX0bl BOIBL, 10 380% — MUHUMAIBHEIE).

Eme onmHON 0COOCHHOCTBIO THAPOJOTHYECKOTO peXuMa p. MOCKBBI SBISIOTCS
PETyJISIpHO MPOBOIUMBIE CAHUTAPHBIE IIPOMBIBKIY pyciia PpeKH. 3a cYUeT BHYTPUIOLOBOIO
nepepacrpeeieHusl CTOKa M3 €CTECTBEHHOro 00beMa BECEHHETrO IOJOBOAbS M3bIMAeTCs
okoso 450 muH. M> BOZIBI (OKOJIO TIOIOBHHBI BCETO 0OBEMa), KOTOPBI paCXOMyeTCs: MOTOM
B MEXCHHBIH MEPHO. DTO MPHUBENO K yXyALICHHIO 3KOJIOTHYECKOH 0OCTAHOBKH PEYHOTO
KomIiekca. B depre ropoma MOCKBEI peka HaxoauTcs B moAmope oT llepepBHHCKOM,
Kapamsbimesckoil u beceanHCKOl MIOTHH U CKOPOCTH BOABI B MEX€eHb He MpeBbImatoT 0, 1
M/C, 4TO CHOCOOCTBYET aKKyMYJSIHMH 3arps3HSIOLIMX BELIECTB B JIOHHBIX OTIIOKEHHSX.
Jng  yiaydiieHHs CaHUTApHOTO COCTOSIHHS B MHOTOBOJAHBIE TOJBI OCYIIECTBIIAETCS
THIpaBIMYECKasi MPOMBIBKA pycia B MEpHOJ MooBoabsA. OHa MPOU3BOIUTCA CO3TAHHUEM
HCKYCCTBEHHOTO IIPOMBIBOYHOTO MAaBOJKAa 33 CUET IOIMYCKOB BOABI M3 BOJOXPAHIIIHII.
B pesynprare pa3MbiBacTcs 3HaUMTENbHBIN, Mopsaaka 1,0 M, cI0il 3arpsA3HEHHOTO TPyHTa.
CaHuTapHBIC TIONMYCKHA OCYIISCTBILUIHCE 8 pa3 (B 1947, 1951, 1960, 1962, 1970, 1981,
1982, 1998 rr). IlocnenHuil u3 HUX NPOBOJWICS B YCIOBHUAX OTHOCHTEIBHO HEBBICOKOTO
pacxoma Bojsl (okosio 700 M3/¢), B To Bpemst Kak B 1947 r MakCMMaJIbHBIH PacXojl JOCTUTA
1000 m*/c, a B 1951 — 1900 m*/c. B 1iesiom, mpoMBIBKa pyciia OIaronpHsITHO CKa3bIBACTCS Ha
CaHWTapHOM COCTOSTHMM PEKH B mpenesax I. MOCKBBI U SIBISIETCSI HA HACTOAIIMH MOMEHT
Hanbosee JOCTYITHBIM CTTIOCOOOM OUHMINEHHMS pyCIa.

C nM3MeHEHHEM BOJHOTO peXHMa CYIIECTBEHHBIM 0Opa3oM M3MEHEH M PEXHM CTOKa
HaHOCOB, CBEAECHUIl O KOTOPOM B HI)KHEM TEUEHUU pPEKH MOCKBBI MPAKTUYECKH HET.
Hexotopsle HaOmiomeHUs: W pacdeThl BEIUCh Iepesl CTPOMTENBCTBOM KaHana «l/IMeHu
MockBbI». 3a IepHo] BECEHHETO MOJIO0BOBS /10 3aperyIUpOBaHNS CTOKA IPOXOAMIO Ooee
95% romoBOro cToka B3BEIICHHBIX HaHOCOB. [locie BBeneHMS B SKCIUIyaTalMi0 KaHAja
CTOK B3BEIICHHBIX HAHOCOB HM3MEpPSJICS TOJNBKO B palioHE 3a03epCKOro MOCTa (HIKE T.
MoCKBBI) B IEpHO]] BECEHHETO M0JI0BOAIbs 1945 rona. B pesynbrare pador Obu1a paccyntana
CPeIHsIsl 10 BEPTUKAJISAM MYTHOCTb, COOTBETCTBYIOLIAS! CPEAHECYTOYHOMY PACXOAY BOIBI.
Ha ocHoBaHuu 3THX NaHHBIX ObITa MOCTPOEHA 3aBUCHUMOCTH COAEP)KAaHHUS B3BEIICHHBIX
HaHOCOB OT pacxojia BOABI B IEPUOJT TIOJOBOAbBS (puc. 3).

Ha ocHoBanuu cobpanHOl HH(OpPMAINK 110 PEKUMY HAHOCOB MOXKHO CJIeJIaTh BBIBO[,
YTO B CBS3M C 3apETyINPOBAHHEM CTOKA PEKH M CPE3KOH IHMKOB BECEHHMX IOJIOBOIHUH
TOI0BOM CTOK B3BELIEHHBIX HAHOCOB COKpaTHiCs npuMepHo Ha 40—50%. Bo BHyTpHuronosom
pacrpeieNieHiH MPOLEHT BECEHHEr0 CTOKa HAHOCOB (OT T'OZ0BOI'0) HECKOJIBKO YMEHBIIUIICS,
a JIGTHETO ¥ OCEHHET0 HE3HAYNUTENIFHO YBEIHMUMIICS.

ConocraBieHne  pa3HOBPEMEHHBIX  KapTorpaduyeckux MaTepHajIoB u
PEKOTHOCIIMPOBOYHBIE HATYPHBIE 00CIIE0BaHUS TTOKA3aIH, YTO MOCIE CYIIECTBEHHOTO
YBEIUYEHHS CTOKa BOABI B XX BEKE aKTHBH3MPOBAINCH PYCJIOBBIC JehopMaliui,
HOPOSIBIAIOIIMECS B CMEHIEHHU LIUPOKO PpACHpPOCTPAaHEHHBIX HHXXHEM TEYEHUU
pexkn MockBbl n3ny4uH. Takyke IMPOMCXOAMT yBEIWYEHHE OOLIel LIMPUHBI pycia, a
JUHAMHYecKas OCh MOTOKAa CMEIIAeTCs K BBIMYKJIBIM OeperaMm H3JIy4YHH, YeMy TaKXKe

CHANGES IN HYDROLOGICAL REGIME

CIIOCOOCTBYIOT JHOYINIyOUTEeNbHbIE paOdoThl. IHTCHCUBHOCTH COBPEMEHHOI0O Ipolecca
MEPECTPOMKN pyciia XapaKTepu3yeTcsl aKTUBHBIM Pa3MbIBOM OeperoBoil nuHuu. Ha
LI POKONIOMMEHHBIX y4acTKax pa3MbiBatoTcs oT 30 1o 50% Oeperosoii tuanu. Hanbonee
WHTCHCUBHBIN pa3MbIB OeperoB (mo 1-1,5 M/rom) mpuypodeH K BOTHYTBIM OeperaM B
HIDKHUX KpPBUIBSIX M3Iy4duH. B pe3ynbrare B HacTosmiee BpeMs pyciio p. MOCKBBHI
HAXOJIHUTCS B IIPOIIECcCe aAalTaluy K HOBBIM I'HIPOJIOI MUYECKUM yCIOBUSM.
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Puc.3. 3aBHCHMOCTH CTOKa B3BEIICHHBIX HAHOCOB OT pacxoja MmojoBojabs 1945 roma
(cpenHero 1Mo BOJHOCTH M MPOJODKUTENFHOCTH) B CTBOPE 3203€PCKOTO MOCTa
(110 kM ot ycThs).

Kommieke paboT MO THAPOTEXHUYECKOMY CTPOUTEILCTBY, NMPOBEACHHBIH Ha peKe
B cepenuHe XX B TO3BOJWJI ONTHUMU3UPOBATh YCIOBUS 3KCIUIyaTallMM OTHOCHUTEIBHO
MaJIoBOAAHOM p. MockBbl. C 3aperynupoBaHUeM U YBEIUYEHHUEM MEKXEHHOI'O CTOKA PELICHbI
OCHOBHBIE ITPOOIIEMBI ITO TIPEAOTBPAILEHHUIO KaTaCTPO(YUIECKIX ITOJIOBOIUI M MaJIOBOJJHOCTH
pexu B MexeHb. Ha Tpacce cynoBoro xoza ¢ moqbeMoM ypOBHEH BOAIBI INTOTHHAMH CIIOXKUIACH
OraronpusATHas 0O0CTaHOBKa (TTOAJIepKUBacMasi 3eMiledeprareIbHBIMU paboTamu). Tem He
MEHee, U3MEHEHHE BOAHOTO M PYCIOBOIO PEXHMa MPUBOAUT K BO3HUKHOBEHUIO HOBBIX
npobiiem, TpeOyromue BHUMaHMs. Peub naer, maBHBIM 00pa3oM, 00 SKOIOTHYECKOH
HAaIPsHKEHHOCTH B YCJIOBHSX OJM30CTH KPYIHEHILEro MpOMBIIUIEHHOTo nentpa Poccun
— ropoza MoOCKBEI, a Takke W3MEHEHUH HANpPaBICHHOCTH M MHTEHCHUBHOCTH B Pa3BUTHH
pycioBbix aedopmanmii. IlocienHee cBA3aHO ¢ TeM, YTO PYyCIO PEKH, HCTOPUUECKH
c(OPMHUPOBAHHOE MOTOKOM OIHOW BOAHOCTH, MOCJIE OMHCAHHBIX BBIIIC aHTPOMOTEHHBIX
IpeoOpa30BaHNi BBIHYK/ICHO ITEPECTParBaTh CBOU TapaMeTPhI [0/ HOBBIE I'MIPABINYECKHUC
ycioBusl. B pe3ynbrare npoucXonuT HHTEHCUBHBIN Pa3MbIB OEPETOBOH JIMHUH, TIPHUBOJISIIUH
K COKpAIIIEHHIO MJIONIA/IeH X03HCTBEHHOTO Ha3HAYEHUSI.
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INFLUENCE OF WATER BARRAGE OPERATION ON CHANGES IN
HYDROLOGICAL REGIME OF THE RIVER BELOW — ILLUSTRATED
BY THE EXAMPLE OF THE DAM IN WLOCLAWEK

BIIMAHUE ©YHKIIMOHNUPOBAHUA ITJIOTUHBI HA USMEHEHUE
I'MAPOJIOI'MYECKOI'O PEXUMA - HA ITPUMEPE TVIOTUHBI BO
BJIOLIJIABEKE
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Kazimierz Wielki University in Bydgoszcz, Poland

PE3IOME

B craTthe 3aTOpHYT BONpOC BJIMSIHMSI MCKYCCTBEHHBIX BOJOXPAHIJIMIN HAa H3MeHeHUe
pekuMa peKkd. ABTOpP BeJs TIIaTeJbHble HAOII0IeHHs] U3MEHEHMH KojaeO0aHUHil ypPOBHSI BOABI
H co0paJ HCTOPHYeCKHe THIPOJIOrMYecKHe JaHHbIe Kac. pekH Bucia Huke IUVIOTHHBI BO
BiomiiaBeke. B pesynbrare npoBeIeHHBIX MCCIe0BaHMIA, B IIEPHO/ ¢ CAMOT0 HAYAJIa BBeIeHHS
IUIOTUHBI B 3KcnIyatanuio (1968 r.), aBTop BblaesieT TPU pa3jJIHYHbIX PesKUMA ee padoThl, B T.4.
PEeMOHTHBIN PeKHM, COCTOSIIUI B OTHOM, MPOAO/IKAIOIIEMCS] HECKOIBKO YaCOoB, 32/ eP:KaHuH

cToKa BoAbI U3 BiioniiaBekckoro BOJJOXPAaHUIHUIIIA.

Introduction

Rivers are considered the most common and significant factor in the process of earth
surface formation. At the same time they constitute a very sensitive ‘organism’, which
quickly reacts to any form of disturbance (Klimaszewski, 1978). Regardless of the size of
the river, its course or climate zone in which it functions, construction of a water barrage
constitutes the strongest possible interference in the fluvial system. Development of
structures regulating the river course appears to play equally significant role and both these
elements cause drastic changes in hydrological phenomena and clastic load transport, which,
as a result, may lead to formation of a different channel type.

Important research papers referring to the question of water barrages influence on channel
processes, including flow regime below the said barrages, involve the following: research by
N.I. Makkaveev (1957) below Rybinsk Reservoir, on the Volga, as well as bellow Dnieper
Reservoir, on the Dnieper; R.S. Chalov et al. (2001) on the Ob river, below Novosybirsk Reservoir;
Z. Babinski (1992, 2002) on the Vistula river, below the Wioctawek dam (2000); B.V. Belyj et al.
(2000) on the Yenisei river, bellow Sayano-Shushenskaya Reservoir; E.D. Andrews (1986) bellow
Flaming Gorge Reservoir, on the Green river; M. Kondolf (1997) on Keshweek Reservoir, on the
Sacramento river; N. Zdankus and G. Sabas (2006) below the hydro power plant in Kaunas, on the
Neman river; X.X. Lu and R.Y. Siew (2006) below Manwan Reservoir, on the Mekong river.

CHANGES IN HYDROLOGICAL REGIME

Scope of research

The object under study constitutes a fragment of the lower and estuary reach of the Vistula
river, i.e. from Wioclawek (675" km) to Tczew (908" km). The lower Vistula concentrates
approximately 65% of Vistula’s water resources and approximately 30% of Poland’s hydro-
energetic resources. It displays features of a transit river with complex hydrologic system.
Its water regime is predominantly shaped in the upper and, albeit to a smaller extent, the middle
part of the basin. The lowland tributaries provide relatively stable flows (Rusak, 1982). High water
stages of the lower Vistula occur mostly in March and April, less often in late spring and summer.
The former are caused by early-spring meltwater run-off, often intensified by movement of slush
and floating ice. The latter, on the other hand, usually short, result from heavy rainfalls. In both
cases flood waves occur, having the relative height of 3—5 m (Babinski, 1992), up to maximum 8 m.
Lower water stages are observed mainly at the turn of autumn and winter (September — November).
The maximum discharge on the lower Vistula took place in March 1924, when it amounted to
8620 m*s ! in Plock and 8305 m*s! in Wioctawek. Such discharges have not occurred ever since.
The average discharge on the lower Vistula channel, in Torun, amounts to 1000 m*.>".

The natural hydrologic regime of the lower Vistula is perturbed by the dam in Wtoctawek,
which has been operating since October 1968. Its influence tends to be most evident in the
direct vicinity of the barrage, however, it actually extends over the entire lower and estuary
reach of the river.

Materials used

Hydrologic data used for the purpose of this study was provided by, among others, the
administrator of the Hydro Power Plant in Wioctawek. The data includes prior unpublished
statements on the inflow of water to Wloctawek Reservoir in the years 1970-2006 Another
important source material involves the records on 46 flood waves which were allowed to go
through the water barrage in Wloctawek in the years 1970-2010. The data on hourly water
stages was obtained from Regional Water Management Authority in Warsaw. The records were
acquired from a digital limnigraph located at the water barrage lower floodgate in Wioctawek.
The material covers the period from November 1996 to December 2009. Thanks to the web
portal ran by the Institute of Meteorology and Water Management — National Research Institute
(www.imgw.pl/pogodynka) separate data was gathered from November 2008 to December 2010
concerning discharges and water stages at Wioctawek and Torun gauging stations. Moreover,
own gauging stations were installed and separate observations were conducted regarding the
hourly changes of water stages.

Results of research

Work regime of the water barrage in Wtoctawek in the last 40 years can be divided into
three characteristic systems of operation:

Regime I — from January 1970 to February 2002 the power plant operated at peak-capacity —
intervention mode. Such organization of work had great impact on hourly changes of discharge rate
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(daily fluctuation of water stages) below the dam (pic. 1 — A), daily amplitude of which ranged from
2.0 to 3.0 m (Babinski, 1982). At that time daily fluctuations of water stages were noticeable on the
entire reach down to Chelmno. In the Fordon profile (100 km away from the barrage) the changes
reached up to 50 cm (Machalewski et al., 1974). The highest rate of amplitude in the range from
0.5 to 2.0 m occurred in the river channel up to 30 km away from the barrage. Farther away the
fluctuation gradually minimized. Moreover, due to short breaks between water discharges, waves
tended to overlap and made the impact of the dam appear more perceptible at shorter distance.

Regime 11— it was assumed that from February 2002 the power plant would work exclusively
in constant-flow mode, i.e. the supply of water to Wloctawek Reservoir was meant to be equal
to the discharge released by the dam (pic. 1 — B) and the minimum acceptable flow was to
be maintained at 350 m*s! (Decyzja..., 2001). However, the provisions stipulated in the new
decision were in effect only for half a year. As a result of equalized flow occurrence, the daily
amplitudes of water stages fluctuation amounted to average 0.2 m and did not exceed 0.5 m (pic.
1 — B). Such work regime of the power plant was close to the natural hydrologic regime.
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Pic. 1. Example hydrograms of the course of hourly water stages below the dam in
Wioctawk, illustrating three different operation regimes of the barrage: A — peak-
capacity—intervention mode; B — constant flow mode; C — repair-intervention mode;
C1 — water supply to the lower reach of the Vistula channel by the alimentation
wave for the purpose of navigation (compilation based on the data obtained from
a digital limnigraph RZGW Warsaw — Inspectorate in Wtoctawek); SW — mean
flows from the period of many years; Hbiol. — water level corresponding to the
minimum acceptable flow of 350 m*s! Decyzja..., 2001).

CHANGES IN HYDROLOGICAL REGIME

Regime III — from September 2002 repair system had to be implemented. For
approximately 8 hours a day water discharges from the reservoir ceased entirely, i.e. the
maintenance of biologic flow stipulated in the permit required by Water Law Act from 2001
was breached. 1 — C). The procedures were carried out on workdays, usually from 8 am to
1 pm, excluding periods of high water supply to the Wtoctawek Reservoir (Komunikat...,
2007; Komunikat..., 2010). The said mode of operation was implemented in order to carry out
maintenance, which included repairs of spillway, sheathing of the check dam that stabilizes
the surface of water below the weirs and the power plant, as well as filling the 12 — 17 m
deep meander pools (spot incisions) directly below the stabilizing check dam, which tend to
occur after a flood wave flows through. Due to the implementation of the repair-intervention
system of work, the daily amplitudes of fluctuation amounted up to 3.0 m (pic. 1 — C). Over
80% of days in a year displayed amplitudes ranging from 0 m to 1.0 m, and approximately
3% — over 2.0 m. Observations indicated that operation of the water barrage during the
repairs conducted at the lower station of the dam, which involved limiting the discharge
of water from Wloctawek Reservoir for approximately 6 hours, resulted in occurrence of
water surface fluctuation at the station in Torun (60 km below) at the amplitude of up to
1.5 m, and in Fordon (100 km below) with an amplitude reaching approximately 7.0 m.
Intervention mode of operation at low discharges proved to be particularly adverse for the
water environment of the Vistula, since water flow was lower than the biologic one within
a long reach of the river. At that time considerable fragments of river bed started to emerge
within the bank zone and at the entire width of the channel behind mounds.
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Pic. 2. Course of the selected parameters of the wave supplying the channel in the

longitudinal profile of the lower Vistula (June 25"-28"%, 2007). A — elevation height
of the wave in cm, B — maximum value of water level fluctuation in cm-h'.

From September to the beginning of 2010 over 30 intervention discharges of water were
performed from the reservoir to increase the depth of the navigation route for the large-size
load transport on the Vistula (pic. 1 — C-C1). At the reach between Wloctawek and Silno
(distance of approximately 45 km) navigation with large vessels at the discharges lower than
800 m*s™' is rendered impossible (due to bed thresholds uncovered by erosion). “Instruction
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for water management at the water barrage in Wloctawek™ from 2006 stipulates that such
large spills may be performed only when the discharge from the hydro power plant maintains
intensity of 1170 m**!, and the spill may last no longer than 12 hours. The capacity of water
discharged in such situations (as an artificial small flood wave) was to be approximately 30
mln m* (7.4% of total capacity or 56.6% of reservoir’s useful capacity). Before the scheduled
discharge, water in the reservoir was meant to be retained for the period of 2 to 7 days.

So far a claim has been maintained that when the dam begun to operate the daily
fluctuation of water stages caused by the operation of Wioctawek power plant occurred on
a 200 km-long reach down the river (Machalewski i in., 1974). The experiment conducted
in June, July, September and October 2007 revealed that the actual impact range of dam
operation greatly exceeded 200 km. Hourly changes in the level of water surface were
observed at 12 gauging stations located at the reach between Wtoctawek and Tczew during
the intervention discharge of water performed to allow for the transport of a tanker from the
river shipyard in Plock to Gdansk.

Data analysis showed that the elevation of the supply wave (the height of the wave) did
not exceed bank water level at any of the stations and ranged from the maximum of 183
cm in Wioctawek to the minimum of 77 cm in Grudziadz (160.1 km below the dam). In
Tczew, 234 km below the barrage, the culmination amounted to 91 cm (pic. 2 — A). Local
modifying factors clearly influenced the course and shape of the wave. The said factors
include (among others): possible channel and valley retention, hydrotechnical structures,
accumulation of channel sand formations. For that reason the elevation of the wave, instead
of decreasing along the course of the lower Vistula, increased in the measurement profile
of Silno, Korzeniewo and Tczew in comparison to the higher located reaches (pic. 2 — A).

The maximum recorded hourly fluctuation of water level at the stage of increase amounted
to 49 cmrh! in the dam profile and 48 cmh! in Wioctawek. It decreased to 21 cm-h! in
Nieszawa. Then again increased to 30 cm-h™! in Silno and decreased back to 20 cm-h! in Torun.
Further down the river the value did not exceed 20 cm-h! and it amounted to only 5 cm-h!
in Tczew (pic. 2 — B). Observation of the consecutive three supply waves, which occurred in
2007 on July 227, September 23 and October 14%, showed that propagation of the waves,
and the value of hourly water stages fluctuation in particular, was considerably influenced by
the initial filling ratio of the Vistula channel (immediately before the water discharge from
Wioctawek Reservoir). Observation of four different waves allowed to formulate a conclusion
that the impact range of power plant operation on the hydrologic conditions depends on the
extent to which the channel is filled with water. The higher are the water stages, the shorter is
the distance at which fluctuation occurs.

Summary and conclusions

While assessing the influence of the dam in Wloctawek on the water stages regime of
the Vistula river one may assume that during low discharges the largest hourly fluctuations
of water stages occur on the reach between the dam and Torun (distance of 60 km) and
range from 49 to 20 cm-h!. Taking into consideration that for the natural course of a large
river fluctuation of water stages does not exceed 10 cmh! (Zdankus, Sabas, 2006), it can be
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assumed that fluctuations lower than the said value are observable only below that reach, in
Korzeniewo and Tczew (i.e. over 160 km below the dam). The maximum hourly fluctuation
at these stations amounted to 7 and 5 cmrh! respectively. However, at the farthest located
station (Tczew) daily fluctuation of water stages reached over 80 cm, while elevation of the
alimentation wave amounted to 91 cm. On this basis one may assume that the impact of dam
operation in Wtoctawek on the course of hydrologic conditions, such as hourly fluctuation of
water stages, extends to over 160 km long reach down the river, while its range of influence on
daily changes covers over 230 km.

In May 2007 the new repair-intervention regime of Wloctawek dam operation caused
ecological catastrophe on the lower Vistula. After supplying the channel for the purpose of
navigation it took an hour to replenish the deficiency of useful capacity in Wioctawek Reservoir.
In order to achieve it the level of water below the dam was lowered to the level of biological flow.
Additionally, discharge was ceased for approximately six hours (due to planned maintenance
works on the check dam stabilizing the lower weirs and the power plant). Overlapping of these
two factors caused considerable lowering of the water stages on the reach between Wioctawek
and Grudziadz, which lasted approximately 10 hours. All aspects combined resulted in great fish
and molluscs mortality (photo 1).

Photo 1. Employee of a company extracting gravel from the river in Fordon — Bydgoszcz
(100 km below the dam) helping molluscs to return to water — May 2007. Molluscs
were aground due to the lowering of water flow at the dam in Wtoctawek to the
value below biological flow (photo from “Nowos$ci Torunskie” journal).
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CHANGES IN HYDROLOGICAL REGIME

IMPACT OF RIVER DREDGING ON HYDROECOLOGICAL
CONDITIONS OF SMALL RIVERS

BJIIMAHUE PACUUCTOK PYCJIA HA TUAPOSKOJIOTMYHY CUTYALIUIO 1
PYCJIOBBI PEXXMM MAJIBIX PEK

V.G. Smirnova

Poltava University of Economics and Trade in Polrava, Ukraine

Abstract

The article discusses changes in the channel courses of 20 minor rivers in the Poltava
region — East Ukraine. The research focuses on the period from 1960 to 2009. As a result, the
author divided the reaches of the rivers under study into mountain, plain and submontane. She
evaluated the impact of hydrotechnical works, including dredging, on the course of the channels
and hydroecologic conditions.

ITocTranoBka npodaemMbl

JU1s  ycHemHoro peuieHds THIPOIKOIOTMYECKHX IIpoONeM O4YeHb BaKHOM  SIBILSIETCS
BCECTOPOHHsII OLCHKA BIMSHHUSA HAa OKPYXKAIOLYI0 Cpely BCEX BHJIOB XO35MCTBEHHOH
JCATCIIBHOCTH. OJIHI/IM 13 BUJI0B XO3SUCTBCHHOM JCATCIIBHOCTH, KOTOpBIﬁ J0CTaTO4YHO aKTHBHO
TIPOBOAUTCS HA MAJIBIX PEKax YKPaWHBI SBILIETCS PACIMCTKA MX pycell. DTOT B paboT, B LIETIOM,
CTIOCOOCTBYET YIyUILIECHUIO SKOJIOIMYECKOTO COCTOSIHHS PEK, BO30OHOBJIICHHIO €CTECTBEHHOH
JPEHAKHOCTU TPUIETAIOIUX TEPPUTOPHH, YITYUIIEHUIO THIPOreOIOrHYecKOil U MHKEHEpPHO-
Te€0JIOTMYECKOH CHTYaINH, COCTOSIHMS 104B, (WIOophI U (ayHbI Ha noiiMe. Kpome Toro, pacumcrka
pyciia yBEIMYUBACT €r0 MPOIYCKHYIO CHOCOOHOCTb M yMEHBIIAET LICPOXOBATOCTh, TEM CaMbIM
CHIDKasl OTMAaCHOCTh 3HAYMTENIBHOTO 3aTOIUICHUS MPHIIETAONMX Tepputopuil.. Takas Gombluas
TIO3UTUBHAs! POJIb PACUMCTKY CBsI3aHa C OBICTPOI peakIyeii peKy Ha MEXaHIIECKHE CMEHBI 00beMa
pycia, IOYTH MTHOBEHHBIM JJOCTIDKEHUEM O’KHIAEMOT0O PE3YNBTaTa: HCUE3HOBEHHEM MyCOpa, U1,
BOJIHOM paCTUTENBHOCTH, MOHKEHUEM YPOBHS TOBEPXHOCTHBIX U MOA3EMHBIX BOJ U T.11. OfHAKO
peka — 3T0 He IPOCTO KaHaJl JUIsl TPAHCIIOPTUPOBKU BOJIBI, 3TO €CTECTBEHHOE 00pa3oBaHHE B
KOTOPOM (hOPMHPYIOTCSI pa3HOOOpa3HbIE )KMBBIE U HEXXUBBIE ()OPMBI: NIEPEKaThI U IJIEChI, OCTPOBa
u OTMCIIH, KA4eCTBECHHBIM M KOJIMUYECTBCHHBIN COCTaB BOZbI, OIPEACIICHHBIC PACTUTCIILHBIC U
KUBOTHBIE TPYHITMPOBKH. JI000€ BIMSTHIE HA 3TH ()OPMBI IIPUBOHT K HAPYILIEHHIO NX COCTOSIHHSL.
Pearnpyst Ha 3T CMEHBI CHCTEMa CTPEMHTCSI BO30OHOBHTH €CTECTBEHHOE PABHOBECHE Hepe3
KOMIICHCAIMOHHbIE (hakTopbl. OTHENbHBIE PEKH CIyCTs HEKOTOpPOE BpEMs IOCIE PACUHMCTKH
CaMOBOCCTAHABIIMBAIOLINECS, BO3BPALLAIOTCS B IPEIBbIAYILIEE COCTOSTHUE. 3HAYUTENIbHAS JKE YacTh
PEK HCIHBITHIBACT H€O6paTI/IM]>Ie HU3MCHCHUS, KOTOPBIC MPUBOAAT K HETAaTUBHOMY BJIMAHWUIO Ha
TIPUPONY U X03sHcTBO. [loATBepsKIEHHEM 3TOTO SIBISIOTCS YacThIe CETOBAHMUSI OOIIECTBEHHOCTH,
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OCTpBIC MyOMKAIMK B CPEICTBAX MAcCOBOM MH(popMarmu. [103ToMy ceromsst BaXHOM 3aaducii
SBISIETCS. MICCTIEIOBAHIE TO3UTHBHBIX M HETATUBHBIX CTOPOH BBIIOJHEHHUS PACUUCTOK pyciia
U TEOpEeTHYEeCKOe OOOCHOBaHWE HEOOXOMMMOCTA Yy4YeTa €CTeCTBEHHBIX IIPOLIECCOB IIPH
XO3STICTBEHHOM OCBOCHHH PEK ¥ HX JIOJHH.

Hayunbie paGotsr B KOTOPBIX pAacCMaTpHBAacTCS BIUSIHUE PACUMCTOK pycen
Ha Ha THUIPOIUMHAMUYECKYI) CHCTEMY («IIOTOK-PYCIO», THIPOTOTHYECKUM  PEeKHM,
ruApoMOpQONIOTHYecKHe MapaMeTpbl PeK U THAPOIKOJOTHYECKYIO CHTYalluio, pEYHbIe
nmaHanmadTel  IOBONBHO orpaHuueHbl. (MopaButieB, OtsepucHko, borycmasckas, 2007,
Cy66otuna, Ilarun, ConomoBauk, 2007; Illemynko, Ckakambckuit, 2007; TxaueB, Bymaros,
2002). Llenpto HAcTOSIIEH paOOTHI SBISIETCS BCECTOPOHHSS OIICHKA BHIOB PACUMCTOK PYyCelL,
AQHAIN3 WX BIMSHUS Ha TUIPOJIIOTMUECKUH, THIPOIKOIOTMYCCKUM PEXHMBI M PYCIIOBBIE
niepeopmMupoBaHus. J{Jist pereHus ocTaBIeHHOM 3a/1a4M aBTOPOM OBLIO paccMOTpeHo Oolee
20 KOHKpETHBIX IPUMEPOB BBIIOIHEHHS padoT IO PACUUCTKE PyCel MaJbIX PeK Ha TEpPUTOPUU
[TonraBckoit obOmactu 3a mepuox ¢ 1960 mo 2009 rr. [y BBINONHEHUS HMCCIIETOBAHIS
HCIIONB30BATNCH JaHHBIE PEKUMHBIX HAOMIONEHMH Ha ceTd | mapomeTciy:xObl, MaTephaibl
HAyYHBIX, IPOSKTHBIX OpraHU3aIHH, IEPHOIITYECKUC M3IaHIs, KapTorpaduuecKie MaTeprabl.

Buael pacuncrok pyce

CIIOBO «pacyMCTKay TPOUCXOMIUT OT IJIarojia «PacymIlarhy, KOTOPOE, COINIACHO TOJIKOBOTO
CII0Bapsl PYCCKOTO $I3bIKA, 03HAYAET «OUYHILATh, OCBOOOKAATH YTO-THOO0 OT YEr0-TO HEHYXKHOTO,
JMINHETO, YTO 3arpoOMOXKIAcT, 3aMmycopuBaeT ero». CliegoBaTeNbHO IION  PACUHUCTKOM
pycna criemyer TOHMMAarh CHCTEMY THAPOTEXHHYECKHX pPaboT, KOTOpbIE HMEIOT IICNBIO
0CBOOOXKIEHNSI OT JINITHUX OTIOKEHHUH, MyCcopa; BO3BPAILEHHE K TPE/IBIIYIINM, ECTECTBEHHBIM
napamerpam. [103ToMy pacuMCTKy CBS3bIBAIOT NPEUMYIIECTBEHHO C NPHPOLOOXPAHHBIMU U
TIIPOTHUBOIIaBOIKOBBIMU pa6OTaMI/I. Ha TMPAKTUKE KE TI01 paC'—IHCTKOfI IIOHUMAKOT BCC BHJBI
TUIPOTEXHUYECKUX PAbOT, KOTOpBIE KACAKOTCsl M3MEHEHHs THAPOMOP(OIOTHYHHX ITapaMeTpoB
pycna. Takue pabOTBI OCYILECTBISIIOTCS 10 KOHKPETHOMY MPOEKTY M BKJIIOYAIOT YIIyOJIeHHe,
pacIMpeHne pycna, YHHUYTOKEHHS! TPETSITCTBHM Ul BOXHOTO IIOTOKa (KaMHEH, Kapuew,
OCTaTKOB THJPOTEXHUYECKUX COOPY)KCHHH) HEKOTOpHIE IPYTHe BHJIBI T'MAPOTEXHHYECKHX
pabor.  PaboThI MO pacyUCTKE PyCcesl MOT'YT 3HAYUTEIIBHO OTJIMYATHCS IPYT OT JpyTa:

— TI0 XapakTepy M pa3MepaMH peku (TOpHasi, paBHHHHAS; Majlasi, CPEIHIA);

— mo MacmTabaM TpPOBEIEHHBIX THAPOTEXHUYECKHX pPabOT (00BheM BBIHYTOTO TPYHTA,
JUTMHA, ITUPHHA, MAaKCUMAJIbHas [TyOHHA IPOPE3N);

— 10 crnoco0y pacuucTKH (MeXaHW4ecKasl pacyuCTKa 3eMIleueprarelIbHBIMIA CHapsIaMHy,
JpariaiiHoM, OyJbJI03epaMy WIM BPYYHYIO; XUMUYECKasi PACYHCTKA OT PACTHTENILHOCTH;
pacunMcTKa 3a CYeT ECTECTBEHHON TPaHCIOPTHPYIOIEH SHEPruM MOTOKa IOCie
HUCKYCCTBCHHOT'O B3PBLIXJICHHUA IMOYBBI THIAPOMOHUTOPOM, B3PLIBOM, CIICHHWAJIBHBIMU
YCTpPOWCTBAMH U T.I1.);

— I10 MECTOIIOJIOKEHHIO B pyciie (B OCHOBHOM pycCIie, IPOTOKE, CTapulle, B CIIPAMILIOLICH
MIPOTOKE, B 30HE BHIKJIMHUBAHUS TIO/INIOPA OT BOJOXPAHIJIHIIA, B ITPEEIax OHOro Iieca,
nepeKaTa, U3BUIMHBI U TOMY MOJI00HOE);

— T10 YacToTe NpoBe/ieH s (OTHOPA30BhIC, IEPUOANYECKUE, TOCTOSHHBIE).
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VYuuTthiBasi pacCMOTPEHHbIE NPHMEPBI PACYUCTOK PEK, INPEIJIOKEHO JIeJICHHE BHJIOB
PpacYucCTOK 110 KOHEYHOM LCJIN BBITIOJIHACMBIX pa60T: SIBHBIC (BOCCTaHOBJ’IeHHe 6HaFOHpI/I${THOFO
THAPOJIOTMYECKOTO DPEXXMMa M CAHUTAPHOTO COCTOSIHMSL PEKH;  PEIICHHE KOHKPETHBIX
BOJIOXO3SIUCTBEHHBIX POOJIEM) U CKPBITHIE LN (CO3/IaHuE JOMOIHUTEILHOTO 00BeMa BOJIBL,
J00BIYa PyCIIOBOTO aJUTIOBHSA U T.J1.). YacTO MMEHHO LIEJIM PacUUCTKH OMPEIEISIOT XapaKTep
BO3MO)KHOTO HEraTUBHOT'O BIIMSIHUSI Ha TIPUPOJY U OOIIECTBO.

3HauuTeNbHas YaCTh PACCMOTPEHHBIX IPOEKTOB PACUUCTKHU PYCEN PEK OCHOBHOM 11EJ1bI0
UMeeT BO30OHOBIICHHE €CTECTBEHHOTO AKOJIOTMYECKOTO COCTOSTHUS PeKH U ee Oeperos. Takoe
BO30OHOBJICHHE OCYLIECTBIAETCA B pPE3ylbTare: JIYYLIEro IPEHUPOBAHUS TEPPUTOPHH,
KOTOpasi NpuiieraeT K BOJOTOKY, BO30OHOBJICHHIO BOJHOTO pPEXHUMa MOYB (OCYIICHHE
TEPPUTOPHH); YITyUIICHHS] CAHUTAPHOTO COCTOSTHUS pyciia 1 OeperoB pek (OYMCTKa OT Hia,
Kapueil, Mycopa, pacTUTENbHOCTH). Yallie BCero npu ToM C OMOIIIBIO CPEJICTB MEXaHU3ALUH
OCYIIIECTBIISETCS CIUIONIHOE YITyOIeHHE THA PEKU Ha TIyOuHy, 4to cocTtaBmsieT 120—-150%
HavaJbHON IITyOMHBI ITOTOKA. J[11 OTHeTBHBIX peK, 0COOEHHO B ITpeieniax ypOaHH3UPOBAHHBIX
TEPPUTOPHUIL, PACUMCTKA IPOM3BOAMUTCS 0€3 ydyeTa €CTECTBEHHBIX IapaMeTpoB pycna, a
UCXOAA M3 TEXHHMYECKUX MapaMEeTPOB CPEICTB MexXaHu3auuH. OmpeneneHHOH OmUOKoi
IIPU TPOBEACHUM TaKWX paboT SBISETCS pa3pylliCHHWE IIEPEeKaToB M CO3JaHHE OHOTO
GosnbInoro rieca. boabIMHCTBO MOKOOHBIX PabOT OCYIIECTBISIOTCS TOBTOPHO, B CBSI3U C
3auJICHUEM U 3aCOpeHHeM. AHau3 UMEIoIMXCst JaHHbIX 1o [loaTaBckoii obnacTu nmokasas,
YTO CO BPEMEHEM YacTOTa BBIMOJHEHUs pacduCTOK Bo3pacraer. Eciu B Hauane 70-x ronos
SKOJIOTUIECKIE PACUMCTKH BO3BPAILIAINCH Ha IpexkHee Mmecto depe3 7—10 met, To B 90-¢
TOJIbI Ha HEKOTOPBIE PeKax MOBTOPHYIO PACYUCTKY OCYILECTBISUTH Yepes 3—5 et (Hanpumep,
p-Tapamynpka BT. [lonraBa). BozoOHOBICHNE TEpeKaToB, CO3IaHNs YCIOBUI HE3aHISIEMOCTH
MorH OBl CIOCOOCTBOBATH MOUIEPKUBAHUIO €CTECTBEHHOTO THJIPOJIOTMYECKOr0 peXnuma
JIOCTAaTOYHO JITUTELHOE BPEMS

3HauHTENIbHOE KOITMYECTBO IPOCKTOBUMEET IIEITbI0 PEIICHHE KOHKPETHBIX BOIOXO3SHCTBEHHBIX
npoOeM Ha JaHHOW TeppUTOpHH. B TakoM citydae pacuicTKy pyciia IPOBOIAT JIS:

— o0ycTpoiicTBa JOCTAaTOYHOM IMMPHHBI BOJONPOITYyCKHOTO KOpPHIOpa W yMCHBIICHHE
BEPOSTHOCTH 3aTOIUICHHS IaBOJKOBHIMH BOAaMH (IHOYIIyONeHWE M pacyhcTKa OT
HPENsTCTBUN, KyCTapHUKOB);

— TOHI)KEHHs YPOBHs IPYHTOBBIX BOJ| Ha MPMIIETAIONIEH TEPPUTOPUH (OCyILIEHHE);

— OTBCACHHUA PCUYHOI'O ITOTOKAa OT XO03SHCTBEHHOT'O O6’beKTa, HaCCJICHHOI'0 MyHKTa MMyTEM
PaCUYICTKH CTapHUIb (CIPSAMIICHHE);

— IpenoTBpalIeHHsl 00pa30BaHHS IMONEPEYHBIX PEYHBIX MOTOKOB, KOTOPBHIE Pa3pyLIaloT
Oeper, co3ar0T yrpo3y Ui WHXKEHEPHBIX COOPYKEHHH (pacuncrka pycia oT Mycopa,
Kap4eil, TOTUISKOB);

— CO3/1aHMs1 HOPMAJIbHBIX YCJIOBUI AJIS ITPOITYCKa JIEO0XO0AA 0]l MOCTaMH;

— co31aHusl KOM(OPTHOW M ACTETHYHO MPUBIIEKATENIFHOTO YYacTKa BOJOTOKA B KypOPTHO#
30HE WIIN PeKPealinOHHOM 30He.

HasBanHble paboThI, Kak MPaBHUIIO, TPOBOJAT Ha JTOKAJIBHBIX Y4acTKaxX (BOIM3M MOCTOB,
HaOepEeXHBIX, APYTHX THIPOTEXHHMUYECKHX COOpYKeHHi). MakchuManbHOE OTKIOHEHHE
pa3MepoB ILIOIIA/IN TTOIIEPEYHOr0 ceueHus cocTapisieT He 6ombie 30%. Ilpu npoBenennu
9THX paboT CyllecTBYeT MpoliieMa ONTHMHU3AlMK HOBBIX MApaMETPOB pyclia: INUPUHBI,
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n1yOuHbL, yKkinoHa. CyIIeCcTBYIOT NMPUMEPHI, KOIZa YBEJIHMYeHHE DIyOMHBI pyclia Mocie
pacyucTKy Ha 1—2 M, CIOCOOCTBOBAIIN 3HAUNTEIFHOMY IMTOHIKEHHIO YPOBHS I'PYHTOBBIX BOJ
1 MCYE3HOBEHHMIO BOAIBI B Konoanax (p. KorensBa — nrt. KorensBsa).

WHorma mpoeKTsl PacyuCTKH pPycia KpoMe MPOBO3IIAICHHON LEIH — BO30OHOBICHUS
3aMJIEHHOT 0, 3ACOPEHHOT0 PyCia, UMEIOT APYTYIO, CKPBITYIO LIeNb. Halle Bcero OHa 3aKII04aeTCst
B CO3JJaHHH JIONIOJIHUTEIBHOTO 00beMa BOJIbI B PyClle, KOTOPOE IaeT BOSMOXKHOCTh YBEINYUBATh
3a00p BOZBI B MexkeHHbIH mepuon (p. Cyma), win obecreynBarh HEOOXOAUMBIC MapaMeTPhI
aKBaTOPHUU JJISI BOJHOTO OT/ABIXA, CIIOPTA, 3CTETUUECKOTO HACHAXKICHUS OTIBIXAOMUX (p.
Xoponn). Ilpu 3T0M BBIIONHAETCS yBennueHne nTyouHs! pycia Ha 100-200% — mmpuHb — Ha
50-100%. ITpumepom MokeT ObITH pycio p.Xopon B paiioHe T. Mupropon, rae 3a 40 et B
pe3ynbrare MacIITaOHBIX PAaCYMCTOK pycia B paiioHe PacIIONOKEHNs CAaHATOPUEB B KYPOPTOB,
peKa IpeBpaTHiIach B LIEMOYKY U3 MAJIONPOTOYHBIX BOIOEMOB (pHc. 1).

IIpu mpoBeneHUM pacyUCTKH pycla OCYIIECTBIsIeTCA J0ObIYa JOHHOIO Marepuana, B
T.4. PYCJIOBOTO aJmoBHI0. Ero ckimagupoBanue Ha Oeperax, BBIBO3 3a MpPEHENBl PEUHOM
JIOJNIMHBI ¥ COOTBETCTBYIOIEE IPUMEHEHHNE B CTPOUTENBHON U APYTHUX OTPACIIIX, 38 3aKOHOM
HE SIBISIETCSl TOOBIYEH ITOJIE3HBIX HMCKOMAEMBIX. JTO — palHOHAIBHOE HCIOJIB30BAHHE
TIPUPOIHBIX pecypcoB, 3(Q(PEKTUBHOE pEelIeHHEe XO3SHCTBEeHHBIX MpobieM. OqHaKko yacTo
IOJl BUIOM PACUMCTKHU PyCla OCYLIECTBISIETCA T'MIPOHAMBIB TEPPUTOPHM, OpraHM3alus
Kapbepa 10 JoOBIYEe JEIIeBOro Nnecka M rpaBusi, CTPOUTEILCTBO 1aMO, T0por | T.II.

Tonokapta 1950 r. Tonokapta 1981 . KocMocH1MoK 2009 r

Puc.1. W3menenne mupuHbl pycna p. Xopon B paiione rMupropon 3a 1950-2009
IT IO/ BIUSHUEM PacUUCTOK pycla.

XapalcTep BJIUSHUSA PACYHUCTOK HA pyc.nosoﬁ peKUM

BBITOJTHEHHBIH aHAITH3 TIOKA3aJT, YTO PasIMYHbIE BIIBI PACUHUCTOK MO-PasHOMY BIHSIFOT Ha PEKY
(tatur. 1). Hanbooee 3aMeTHBIM  OKa3aJ10Ch BIMSHIC PACUHUCTOK — THOYTITYONICHHH, 3aTParBaFOIIIX
CIIOH MOIPYCIIOBBIX MECKOB. Takue paboThl OYEHh HETaTWBHO BIMSIIOT HA THAPOIMHAMUYECKHUIA
PEKHM, TApaMeTPhI PYCIIa, a TAKKE Ha KOMMUECTBEHHbIN M KaYeCTBEHHBIIH COCTAB IPYHTOBBIX BOJI.

CHANGES IN HYDROLOGICAL REGIME

Taonunua 1. BrmstHyie pa3ianuyuHbIX BUJIOB PACUMCTKH pyCla HA OCHOBHBIE IapaMeTphI PEKH.
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BOJIHOW paCcTUTEIBHOCTH
PacuncTtka ot nia, HAaHOCOB
C YBEITUYCHHUEM IUIOIIATH n n n

nonepeyHoro ceueHus F Ha
BenuuuHy 10 50%

CrutonrHasi pacuuCcTKa Ha y9acTKe
OOJBIION JITUHBI C YBETUYCHUEM - - + + + + + - +
F na Benuuuny no 50%

Pacuuncrtka — nHOyTITYONICHNME C

yBenuueHueMm F Ha BeaudyuHy - + + + + + + + +
6onee 50%

Pacuuncrka — cnpsmienue - + + + - + - + +

PacuncTka — 100BIYa aIIIOBHS - + + + + + + + +

Po3uncrka —gHOyTIYyOIICHHE 110

YPOBHSI HOAPYCIIOBBIX ITECKOB

W3BecTeH cimy4all JIOKaJbHOTO HMCYE3HOBEHHS IOBEPXHOCTHOTO CTOKA BOJABI B .
Opxuia mocie BBITOJHEHHUS PacYUCTKU pycia B NIT. OpXulla U BCKPHITHS HA JHE PEKH
KPYIHO3CPHHUCTBIX TOAPYCIOBBIX IIeckoB. He ciydaiiHO B MpoekTe HalMOHAIBLHOTO
craamapra JICTY «EcrecTBeHHas OpEeHaXHOCTH TEPPUTOPHID» YKa3aHO, YTO IMOAOOHEBIE
paboTHI HEOOXOIMMO BBITIOIHSTE B KOMIUIEKCE CO CHIEHATLHBIMIA MEPOIPUSITHSIMH, KOTOPBIE
HCKJIIOYAIOT TIONaJaHNe 3arps3HSIONINX BEIIECTB HA Y9aCTOK PACUUCTKH.

PacumcTku-aHOY Ty ONeHNST M PACUMCTKH — Kapbepbl TAKKE NIMEIOT HEraTMBHOE BIMSIHIE Ha
peky. Hanbornee 3aMeTHBIM 3TO BIIMSIHHE OKa3aJloCh HA TAKUX MapaMeTpax pycia Kak IIHpHHA,
IIOINA/Ib TIOTIEPEYHOTO CEUSHU S, CKOPOCTh TeueHus. AHanmn3 kKpuBbix Buaa Q=f(H), Q=f(Vmax),
Q=f(B) Q=f(h maxc), Q=f(h cp), Q=f(W) mocTpoeHHBIX Il THIPOMOCTOB, PACIIOIOKEHHBIX Ha
HCCIIeNyeMbIX Y4acTKax pek 3a nepuoa 1994-2004 rr. nokaszai ciemyroriee:

— Ha BCeX ITocTax HaOIoaeTcsl OJHOHANpaBieHHoe yBenudenue (B 1,5-3 pasa) mupuHbl
pycua, ero pacriiacTblBaHuE;

— Juist OONBIIMHCTBA TIOCTOB HAOJNFONACTCsI TEHIICHIIMSI K YMEHBIICHHIO 3HAYEeHUH CPEITHNX U
MAaKCHMAIBHBIX CKOpPOCTEll TeueHMs.. B OTAeNbHBIX Cilydasx CpelHHe CKOPOCTH TEUEHHUs He
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TIOZICUMTBIBAIOTCA BBUAY UX OUYCHb MaJIbIX 3H3‘16HI/II7[, HaJIn4yus 60J'II:.LLII/IX Y4aCTKOB MépTBOFO
TIPOCTPaHCTBA, OOPATHBIX TeUeHHH. MaKCUMalbHbIE CKOPOCTH BPE3aHHS MOTYT JOCTHTaTh
15-20 em/rox ( p. Xopon — . Mupropox 3a 1994-96 rr). [1pu 3T0M MakcHMaTbHbIE 3HAYCHUS
DIYOWHBI TIOTOKA Ha YYacTKe PacdrcTKH MOryT B 3—10 pa3 mpeBblmars (QOHOBOE 3HAYCHWC.
Taxve yrmryOnenHust AHAa JTOCTaTOYHO OBICTPO 3alONHSIOTCS HAaHOCaMH. Pesynbsrupyrommm
3HAYEHNEM JIMHAMUKH TITyOHH MPEUMYILECTBEHHO €CTh aKKyMYJISILIHS, T.€. TI0YTH IIOBCEMECTHO
TIPOMCXOAUT YMEHbIIIeHHE €€ cpeaHux 3HaueHuil. Ha p. Ilcen B r. I'afsy, Hanpumep, 3a nepuon
1960-1994 1. MakcUMaNbHBIE 3HAYEHHS TTOBBITICHHSI YPOBHS COCTaBISUTH TuTioc + 80 cM , a
nocagku —muHyc 60 cM (O60omoBerkuii, 2001). 1o HameMy MHEHIIO NIMEHHO TTIePHOINIECKUE
PacUHCTKH pycia CIIOCOOCTBYIOT CMEHE HAIPABICHHOCTH BEPTHKAJIBHBIX Je(hOpMAITHA.
CorocraBneHue NepHoAOB MOHIKEHUS YPOBHEW C JaTaMM MPOBEACHUS PACUMCTOK pPyclia
Ha peKax MoKa3ajia MOJHYI0 UX WAGHTHYHOCTb. ODKOJIOTHMYECKas PacUUCTKa PyCen SIBIACTCS
KOMIIEHCAIlMel aKTUBHBIM aHTPOIOT€HHBIM MPOIeCcaM 3amIeHHs, OOMeNIeHHsI MajbIX peK,
KOTOpBIE BBI3BAHBI Pa3HOOOpa3HBIMU BUIAMH JSSTENIFHOCTH B pycJie U Ha Borocbope IuHamuka
Pa3BUTHSL 3TUX IPOLECCOB B PyCie U Ha MPWIETAIOIUX TEPPUTOPUSX MOXKET MPUBECTH K
POy OPYTHX HETaTWBHBIX TOCICACTBHIA: YXYIIICHHE CaMOOUHIIAIONMICH CIIOCOOHOCTH PEKU
(3apacranwe, IIBETEHHE BOAIBI) B pE3yJIbTaTe M3MEHEHHSI PEKIMA CKOPOCTH BOZIBI; aKTHBH3AIHS
nedopMalyii pycia BbIIE M HIDKE y4acTKU PAacUMCTKHU; HapylleHWe OanaHca HaHOCOB B
Tpe/ienax 1 HIDKE YJaCTKH, W3MEHEHHE COCTaBa JIOHHBIX OTIIOKEHMIA; HapyILIeHHE ICTETUIHOM
TIPUBJICKATENIFHOCTH JIAaHAIIATOB;, M3MEHEHHE IapaMeTpoB W MOP(OIMHAMIYHOTO THIIA
pycia. Uto xacaercsi OCIEAHETOo, TO [T OOJBIIMHCTBA PACCMOTPEHHBIX PEK XapaKTePHBIM
CTaJI0 NOCTENEHHOE MPEBPAILEHUE HM3BWIIMCTOIO Pycia B OTHOCUTENILHO MNPSIMOIMHENHOE,
4acTo ¢ 00BaJIOBAaHHBIMU OeperaMu M He3aTalInBacMOn TOWMOH.

K coxanennto, HayyHO 0OOCHOBAaHHBIE PEKOMEHAAIMHM OTHOCHTENIBHO ONTUMHU3AINN
rapamMeTpoB pycia MpU MPOEKTUPOBAHMH PACUHCTOK, (PaKTHUECKH, OTCYTCTBYIOT. Kpome
TOTO, 3alPOCKTUPOBAHHBIC W PEAJIbHO BBIIOJHCHHBIC pa6OTBI Mo pacYrucCTKEC MOryT
3HAYUTEJBHO OTIMYAThCS, [IOCKOJIBKY KOHTPOJIb 34 UX BBIIIOJIHEHUEM YaCTO OTCYTCTBYET.

HeraruBHuble MOCHENCTBUS PACYUCTOK MOTYT MPOSIBUTHCS HE TOJBKO Ha BOAHOM
00BEKTEe, HO U Ha XO3SHCTBEHHOM JEATEIHOCTH, KOTOPAsl OCYIIECTBIISICTCS] HA TEPPUTOPHA
BO3MO)KHOTO BJIMSHUS. TakMMH TOCICACTBUSIMU MOTYT OBITh: YXyAIICHHE PaOOTHI
B07103a00POB ¥ MCYE3HOBEHUS BOJIBI B KOJIOIAX B PE3YNbTaTe IOHMKEHUs yPOBHEH BOJIBI B
peKe U ypOBHS TPYHTOBBIX BOJ Ha NMPHOPEKHBIX TEPPUTOPUAX; OIMIACHOCTHIIO IMBIBA OTOP
MOCTOBBIX ITIEPEXOI0B, TPYOOIIPOBOIOB, BEIITYCKOB CTOKOBBIX BOJI, B PYCJIE PEKH B PE3yIIbTaTe
aKTUBHBIX BEPTUKAIBHBIX IedopManunii pycia.

BuiBoabl

Pacuncrka pycen sBisieTcsi BaXKHBIM BUIOM X035IICTBEHHOM A€ TENHLHOCTH, IPOBOANMON
HaMaJIbIX U CPeTHHX peKax YKpanHsl. [10m00HO THOYTITyOnTeTEHBIM paboTaM Ha CYTOXOTHBIX
peKax, pabOoTHI [T paCYUCTKE PyCell 00eCIICYNBAOT HOPMATU3AIHIO THAPOMOP(HOTIOTHUESCKUX,
THIPONMHAMHYCCKUX ITAPaMETPOB pycia, CIIOCOOCTBYIOT YIYYIICHHAIO 3KOJIOTHYECKOTO
COCTOSIHHSL PEK, MPOIYCKy IABOAKOB, 3aIllUTE OT HEKEIATEIbHOTO pa3MbiBa OEPEroB.
PacuucTka naet oyt MrHOBEHHBIN IIO3UTUBHBII PE3YNBTAT, OAHAKO OCIEAYOIIAs 3a ITUM

CHANGES IN HYDROLOGICAL REGIME

TpaHc(opMalus CUCTEMBI «IIOTOK-PYCIIO», HATMUUE CKPBITBHIX 1Ieed paboThl, OTCYTCTBUE
KOHTPOJIA €€ BBITIOIHEHHS CIIOCOOCTBYIOT PNy HETaTUBHBIX M3MEHEHHUN B PEXKHUME PEK.

HanGonbinee BOMSAHHWE PACYUCTKM  OKA3blBAIOT HAa THAPOJWHAMHYECCKHE H
TUAPOMOP(OIOTHYECKHE TapaMeTphl PyCel MallbIX peK, MPEBPAIlEHHBIX B KaHAJIBI
(Oprxuua, Cynoit), Ha 3HaYSHNS ITUPUHBI ¥ CPEAHEH CKOPOCTH MalbIX 1 cpenHux pek ([Tcem,
Xopoin,I'0BTBa), a Tak’kKe Ha yPOBEHb IPYHTOBBIX BOJ Ha MIPUJIETAIOIINX TEPPUTOPHIX. Pexu
cTanu OoJiee pacIUIaCTaHHBIMU U MEATEHHOTEKY M.

Hdns  Toro, uroOel w30ekaTh, WIM MHUHUMHM3HPOBAaTh HETaTHBHOE BIUSHHE
pPacYuCTOK HEOOXOAMMO BBHINMONHATH Oosiee TIyOOKHE HAydHBIE, HAYYHO-METOANYECKUE
WCCIIEJOBaHMS, INPOTHO3MPOBAHUE BO3MOXHBIX  M3MEHEHHH OKPYXAloOIIeH cpeabl B
Ka)KJJOM KOHKPETHOM CIIy4ae; COBEpIICHCTBOBATH 3aKOHONIATENBHYIO 0a3y Ul KOHTPOJIA
3a BBIITOJHEHHEM 3allPOSKTHPOBAHHBIX PAa0OT; OTKA3aThCsl OT IMPAKTHKH IPEBPAICHHS
pycen pek B NpsSMOJNMHEWHBIN KaHal 0e3 mepekaroB M pycloBbIX (Gopm; oOecneduTh Ha
ypOaHU3UPOBAaHHBIX PEKaX €CTECTBEHHBIN PEKUM, OMM3KUI K COCTOSHHIO JMHAMUYECKOTO
paBHOBECHUS; BBIOMHITE KOMIUIEKC PadOT MO COKPALICHUIO SPO3UH, PETYIALUH CTOKa
HaHOCOB Ha BOJI0cOOPE; OCYIIECTBIATE IIOMCK aJIFTEPHATHB PACUNCTKE pycia (IPOMBIBaHHUE,
CO3/IaHUSI NCKYCCTBEHHBIX MEPEKATOB, CTPOUTEIBCTBO OBICTPOTOKOB)
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Abstract

The main results of the ecological and geomorphological analyses of river-basin systems
of Zamchysko (confluent of the Goryn’ river, Pryp’yat basin) are represented. The scales of
transformational processes in the structure of the hydraulics are marked out. The destabilizing
and ecostabilizing factors of the geoecological situation in the basin are singled out and analyzed.
Chronological limits of the investigation include the period from 1916 to 2002. The research is
done with the use of the software MapInfo Professional 5.0.

AxtyanpHicTh npoOniemu. PiukoBo-OaceitHOBI cucremu uepe3 creuugiky CBO€T
reoMopdosoriuHoi i sangmadTHOi OyJOBH BHUCTYMAIOTh aPEHOI0 aKTHBHOTO MPOSBY
CY4acHHX HMPUPOIHUX (€po3iiiHO-aKyMyISTHBHHX, 3CYBHHX, OOBAJIbHO-OCHITHHUX, CEIIEBHX,
KapCTOBHX) i TEXHOTEHHHX IPOIECIB (CIPUIMHEHUX OyNiBENbHOIO, TIPHUYOTEXHIYHOIO,
MEIiOpaTHBHOIO, JIICOMPOMHUCIIOBOIO, peKpeamiiHoO0 MisuIbHICTIO Tomio). Uepes Te, mio
PIUKOBI JIOJIMHM 3[aBHA 3acellsUIMCs JIIOAbMHU, a IXHI IPUPOAHI pecypcH TPHUBAIMI uac
IHTEHCHBHO BUKOPUCTOBYBAJINCS, TYT ChopMyBasICs NPUPOIHO-aHTPOIIOT€HHI JTaHAIA(TH,
OCepeIKM BHCOKOTO PH3HMKY MPOSBY €KCTpeMalbHHX mnporeciB. 1li oOcTaBMHM 3yMOBHIH
morpedy AETadbHOTO BHWBYEHHS Cy4acHHX Treomopdornorivanx mporeciB. CroromHi y
BUBUCHHI JAWHAMIKH peNbedy BCE aKTyaJbHIIINM METOIOM MOCIIKEHHS CTa€ EKOJIOTo-
reoMopQoJIoriyHNi aHasli3, CIPsIMOBAHMHA HAa 3 SICyBaHHS PI3HOMAHITHHX EKOJOTIYHHX
acriekTiB B3aemMoii reomopdocdepu Ta JKUTTENISUIBHICTI JIIOMHY.

Exonoro-reomopornoriyaunii anani3 piukoBo-6aceitHoBux cucreM (PBC) ckiamaerbes
3 IIJIOTO KOMIUIEKCY ormepailiif, cepel sIkMX: 1) BUBYEHHs CTaHy NPHPOIHMX ITiICHCTEM,
komroHeHTiB PBC, npupoaHnX YMHHMKIB, 1110 BIUTMBAIOTH Ha HUX HA Pi3HMX YaCOBUX 3pi3ax;
2) OIiHKa aHTPOTIOTCHHOTO HABAaHTAXCHHS Ha PIUKOBO-OaceHHOBY cHCTEMY, ii €leMEeHTH,
MJICHCTEMH Ta KOMIIOHEHTH Ha DI3HMX eTalax TroCIOAapChbKOr0 OCBOEHHS TEpUTOpii; 3)
aHali3 CTPYKTYPH PIYKOBOI CHCTEMU HA OCHOBI BUKOPHCTAaHHS NEBHOI CXEMH il MOPSIKOBOI
kiacudikanii 1 BeJMKOMAcCIITaOHUX TomorpadiuHux KapT; 4) BHBUEHHS OCOOIMBOCTEH
¢yHKLiOHYBaHHS piukoBuX cucteM (KoBansayk, 1997).

CHANGES IN FLUVIAL SYSTEMS

Exonoro-reomopdosoriunuid  aHamiz ~ NOBUHEH  Oa3yBaTHCs Ha  IPHHLUIAX
KOMILJIEKCHOCTI, IUTICHOCTI, BpaxyBaHHs CTIHKOCTI Ta MIHJIMBOCTI CTPYKTYpH 1 CTaHy,
HE3BOPOTHOCTI 3MiH, ICTOPH3MY, Y3TOKEHOCTI Ta HECYTIePEWINBOCTI, TMHAMIYHOI piIBHOBATH
Ta camoperymoBanHsi (TumodeeBa, 1991). Kepyroumch muMH NpUHOIWTIAMH, MOXKHA
YHUKHYTH TIPOPaxyHKIB NP INPOEKTYBaHHI 1 CTBOPEHHI CTIHKMX OacelHOBHX EKOJIOTO-
reoMopQOJIOTIYHIX CUCTEM, 110 3TOJIOM JIO3BOJIMTH PalliOHAIBHO X eKCILTyaTyBaTH.

Cran BuBueHHs mpoOnemu. Exomoro-reomopdomnoriuni  mocmimkenus (EL)
nependavaroTh 3’SICYBaHHS POJi aHTPOIOTEHHOTO BIUIMBY HAa JWHAMIKY CTaHy pPIiYKOBO-
OacefinoBux cucteM. CyTT€BHH BHECOK y BHWBYEHHS (IIIOBiaJbHHX (GOpM permbedy Ta
mporneciB 3podmmu A. Bipcekuii, M. Bonxkos, 1. T'apriman, M. Kapacwos, JI. Kopurtauii, B.
Kpyxanin, M. Makkasees, C. Co6oieB, O. Cnimpunonos, A. Crpamiep, B. @inocodos, P.
XoproH, P.C. Hanos, A. llomneit [3a mkepenamu 6, 7, 9, 13]. AKIICHT Ha JOCIIKCHHSIX
B3a€EMO3B’S3Ky AisibHOCTI Jroauuu it crany PBC 3poGneno y mpausx K. Bepkouua, B.
Tonocosa, O. [lenkosa, JI. [Iy6ic, I. €Eroposa, M. 3acnascekoro, H. IBanoBoi, O. imnapioHosa,
IO. Kucenroga, 1. KoBansayka, M. Koponkesuda, b. Kocosa, JI. Kypranesud, M. JIbBoBu4a,
A. Muxnosuda, . MinskoBa, B. Mozxepina, 5. Monsaaka, O. O6omoBcekoro, A. [anina,
B. Ilepexpecra, 1. Pucina, O. PoxxkoBa, O. Cunopuyka, C. CunmbsBectposa, 0. CumoHoBa,
B. Cremtoka, [/I. Tumogeera, O. UepHoBa, 1. UepBanwona, I. 1lIBeOca, 1. IlIukinomanosa, B.
Iupokosa, I1. llToiika, A. flunka Ta Oararbox iHIIMX (3a [kepenamu Bumnescbkuid, 2003;
Bogge..., 2000; Kosansuyk, 2008; Muxuosuu, 2003; Monsuaka, 2004; MOHHUTOpUHT...,
2003; CumoHOB, 1972).

Mertoauka nociimkeHb. B 0CHOBY HaIIOro JOCIIDKEHHS PidKOBO-0aceHHOBOI CHCTEMH
3aMUYNCHKO MIOKJIA/ICHA CHCTEMHA METOIONIOTist. BukoprcTano exonoro-reoMopdosoriaamii Ta
GaceliHOBMH MiX0oqu. 3aCTOCOBAHO TaKi METOJM JOCII/KEHb K MaTeMaTHKO-CTaTHCTUYHHN
aHaJi3, NOPIBHAJIBHUN aHaJIi3 PI3HOYACOBHX TOMOKAPT, KapTorpadiuHe MOJIEITIOBaHHS.

O0’€eKTOM IOCTIKCHHS € PIYKOBO-0aceiiHOBa CHCTeMa 3aMUYMCBKO. 3aMYHCBHKO —
piuxa y Kocrominscekomy patioHi PiBHeHCHKOI 0Omacti, mpaBa mputoka [opuni (Gacern
Mpwur’sti). Josxkuna — 40 kM, turomma Gaceiny — 336 k2. bepe mouarok i3 3a6004eHOi
Oamku [lycromuTchkuii MaiimaH, 1o B MiBHIYHIM YacTwHI [OMIaHCRKOTO IUIATO, 1 Teue
Kocroninecpkoto piBHHHOW0. J{onMHA piuKM 3aBIIMPIIKHM 10 3 KM; 3aluiaBa 3a0oJioueHa.
Piunie cnado3susucre, mupuna 10—12 m. TToxwun piuku 1,12 m/km (T'eorpadivna..., 2000).

[penMeToM JOCITIIKEHHSI BUCTYMAIOTh PI3HOYACOBI MapaMeTpHU CTPYKTYpU PIUKOBOI
CHCTEMH (KLUTBKICTB, CyMapHa JOBKHIHA PI3HOTIOPSIKOBHX BOIOTOKIB, KOe(ilieHT TpaHChOopMartii
KUTBKOCTI BOJOTOKIB, Koe(ilieHT TpaHc(opMarlii JOBKHHI BOJOTOKIB), YAHHUKH BIUTUBY Ha 11
TIPOCTOPOBO-YaCOBY JMHAMIKY, HACIIIKH PO3BUTKY MPUPOIHUX Ta aHTPOIIONCHHUX IPOLECIB,
sIKi BU3HAYAIOTh EKOJIOTTYHY CHTYAILIi0 B OaceiiHi IO0CIIiDKYBaHOT PiuKy.

3aranpHa CXeMa CKOJIOro-reoMopdOJIOTiYHUX JOCITIIKCHb OaceifHOBOI CHCTeMH
3aMYKCHKO BKITFOYAJIa Psi/i TOCIIOBHUX Oniepailiii: 1) mocTaHOBKY METH, BU3HAYCHHS 3aB/IaHb
Ta OCHOBHHX HalPsIMiB AOCIIKEHHS; 2) OIPAIFOBAHHS HAyKOBOI Ta METOAWYIHO] JIiTepaTypH;
30ip Ta aHami3 CTaTHCTUYHOI, KaprorpadiuHOi iH(poOpMaIii, JaHUX BIACHUX ITOIBOBHX
JIOCIIJKeHB; 3) cTBOpeHHs iH(opMaiiiHoi 6a3n TaHuX PO Cy4acHHUH Ta PETPOCTICKTHBHUH
cTanu OacelHy Ta piukoBoi cucteMu; 4) BUBUCHHS IPUPOAHUX YMOB BOJ0300pY; 5) aHaui3
TOCIOAAPCHKOT JisUTbHOCTI B OaceiiHi; 6) AOCTIKEHHS CTPYKTYPHU PIYKOBOi CHCTEMH; 7)
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BUSIBJICHHSI B3a€MO3B’SI3KiB CTPYKTYPHHUX 3MiH Ta YMHHHKIB CEpEOBUILR; 8) po3poOIeHHs
KOMILTEKCY 3aXO[iB 100 ONTHMI3allil Fe0eKOJIOTIYHOT CUTYAITil y Oaceiti p. 3aMYHCHKO.

Peamizarmiss mocTtaBIeHWX 3aBHaHb 3MIMCHIOBANACS IIUISIXOM ITOPIBHSHHS TOIIOKAPT,
AepOKOCMIYHO1, CTaTHCTUYHO] Ta iHIIO1 iH(popMaii, ska Bigazepkamtoe ctad PBC Ha pi3HUX
yacoBuX 3pizax. Kaptu mowarky XX cr. Bukonani y macmTabi 1:84 000. CyuacHi KapTH
cknaneni y macmradi 1:100 000. Poborta 3 kaprorpadiuHum martepianioMm mependoavana
MOPIBHSHHS CTPYKTYPH PiYKOBOT CHCTEMH, (i3uko-reorpadiyHoi curyallii, aHTpONOreHHOTO
HABAaHTAXXCHHS y OaceiiHi Ha Pi3HUX YacoBHX 3pizaxX. OCKIIBKH HAC MIKABHIM HE TIIBKH
SKIiCHI, a W KUIBKICHI MOKa3HHWKH, TO IOCTajla MpoOiieMa HeBiAMOBiZHOCTI MacmTaliB.
[11 mepemkosa Ha HUIAXY 10 BHU3HAYEHHA 00 €KTHBHHUX IapaMeTpiB CTaHy W AWHAMIKH
piukoBO-0aceiHOBOI CHCTEMH BTpaTHiIa CBOIO aKTyaJbHICTh BHACHIZIOK 3aCTOCYBaHHS Tic-
TEXHOJIOTI#, 30KpeMa mporpaMHoro npoaykry Maplnfo Professional 5,0.

AHaniz pi3HOYACOBMX TONOKapT 3 BHKOPHUCTAHHSIM KOMII FOTEPHOI IpOrpamu
MapInfo no3Bossie OTpUMaTH CEpil0 KUIbKICHUX MOKA3HUKIB Ta SIKICHUX XapaKTEPHCTHK
JOCTKYBaHUX OO0’ €KTiB, MPOIECIB Ta SBWII: JICHCTICTh, 3a00J0YEHICTH OacelHy p.
3aM4YHCHKO, HOTO MOCENEHCHhKE, TPAHCIIOPTHE HABAHTAXXEHHS; KUIBKICTh Ta JIOBXHHY
PI3HOIIOPSIKOBHX BOJOTOKIB PIYKOBOI CHCTEMH Ha pi3HOYacoBHX 3pizax. Otpumani
MOKa3HUKH JONOBHHWJIM XapaKTEPUCTUKY HPUPOJIHUX YMOB OaceiHy Ta rocroapchbKoi
IISIBHOCTI B HOTO MEXax.

CTpyKTypHMIA aHali3 pPIiYKOBOi CHCTEMH 3aMYMChKO 0a3yBaBcsS Ha BUKOPUCTaHHI
knacudikaniiaoi cxemm @imocodoBa-Ctpanepa. 3a 1Ii€l0 CXeMOWO HaWMEHIIWH
(emeMeHTapHMIT) BOAOTIK, 110 HE Ma€ MPUTOK, HA3UBAETHCS BOLOTOKOM [-ro mopsiaky. Piuxa
YTBOpPEHA 3JIUTTSM JIBOX BOAOTOKIB [-r0 paHry BBaxkaeTbes piukoro 1I-ro mopsaxy. Ocranus
MO)KE MpUAMaTH 031114 elNeMeHTapHUX BOJOTOKIB 1 3MiHIOE cBiil mopsiok Ha I1I-iit nuie
y BUNAAKy 11 37auTTs 3 iHmo0 piukoro II-ro nopsiaxy. Bonotik IlI-ro nopsiaky BinnmosiaHo
MOXKE IPUHMATH HEOOMEKEHO YnCII0 NPUTOK I-ro 1 II-ro mopsaKiB i migBHIIY€E CBiif paHT Ha
OIMHMIIIO JIUIIIE TICIIS 3IUTTS 3 iHmoto pigkoto I1I-ro mopsaky (Kapaces, 1984).

OCHOBHAMH TapaMeTpaMH CTPYKTYPHOI OpraHizarlii pidkoBHX CHUCTeM €: 1) KiTBKiCTh
OJTHOTIOPSIIKOBHX (YU PI3HOPAHTOBMX) BOJOTOKIB — n (OOWHUIIG); 2) 3arajbHa JOBKHUHA
OZHOTIOPSIIKOBUX BOJIOTOKIB (4M PIUKOBOI CHCTEMH B 1ijIoMy) — I, (kM); 3) 3MiHa KilbKOCTI
OZIHOTIOPSIAKOBUX BOJIOTOKIB BIPOJIOBXX BU3HAYEHOTO IHTEpBaTy Yacy — An (OIMHULB); 4) 3MiHa
JIOBKMHH PIYKOBOT MEPEXi MPOTITOM BU3HAYEHOTO BIATUHKY 4acy — Al, (km); 5) koedimieHT
Tpanc(opmMarii CTpyKTypH piukoBoi mepexi 3a wac T,-T, — K, (KoBanpuyk, 1997).

VY cTpyKTypy piUKOBOi CHCTEMH 3aMYHCBHKO 3apaxoByBasi: 1) BCi BOJOTOKH IITYYHOTO
1 IPUPOHOTO TTOXOPKEHHSI, SIKI MalOTh MIOBEPXHEBUH CTIiK Y PIYKOBY CHCTEMY; 2) BOJZOTOKH
MIPUPOHOTO 1 MITYYHOTO TMOXO/DKEHHS, SIKI MalOTh TUMYACOBHI 3B’SI30K 3 TiIpOMEpexero
(Ipy TMOBEHSAX YW MaBOJKAaX 3B’SI30K CTA€ TOCTIMHHMM, IO OE3MOCEepPeAHbO BIUIMBAE HA
(bYHKIIIOHYBaHHS PIYKOBOI CUCTEMH 3aM4YMCHKO). JI0 piYKOBOT CHCTEMHU HE 3apaxOBYBalld
MeNTiOpaTHBHI KaHAJIH, SKi HE MalOTh IMOBEPXHEBOTO CTOKY Y TiIpomepexy. Takuil KaHai
30yI0BaHO 3 METOIO KOHIIEHTPAILII1 IPYHTOBHUX BOJy HOTO PyCIIi, 715l SMEHIIIEHHS 32007109€HHS
MiCIIeBOCTi; HOro MOXKHa OTOTOXXKHHUTH 3 3aMKHEHOIO BOJIOIMOIO, SIKi HE 3apaXoBYyIOTh JIO
CTPYKTYPH PIYKOBHX CHCTEM. Y BHIAJKy 3HAXO/DKEHHs TaKMX KaHAIIB HA BOJOJIAX iCHYE
mpoOiieMa BUOOPY PIUKOBOT CHCTEMH, JIO SKOT «IIPUETHATIY KaHa. Y TakoMy pa3i CTPyKTypa
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NIEBHOT PIYKOBOT CHCTEMH 3aJIEXKHTh Bijl HAIIIOT BOJI, @ HE BiJl peasibHOi CUTYalii, 1[0 BHOCUTH

Cy0’€KTUBHICTD y nociimkeHHs. Taki BiJOKpeMIIeH] Bill TiApocHcTeMu 3aMYMChKO KaHAH Y

OaceifHi MpUCYTHI; IXHIN BIUIMB Ha (DYHKI[IOHYBaHHS PIYKOBOI CHCTEMH PO3IIHIOEMO SK BILUIHB

3a00JI0YEHOCTI 1 HE 3apaXxOBY€EMO JI0 CTPYKTYPH PIUKH.

BumiproBaHHS TOBXHH PidOK MTPOBOIMIIOCE ABTOMAaTHYHO 32 JOTIOMOTOI0 KOMIT FOTEPHOT
nporpamu MaplInfo. Tlepminm KpokoM y BHBYEHHI CTPYKTYPHOI oprasizamii piuku Oyio
CTBOPEHHSI EJEKTPOHHUX KapT, L0 BiJOOpakaroTh TiAPOMEPEkKY Ha PI3HUX HYACOBUX
3pizax. Crouarky 3miHCHIOBANIOCH CKaHYBaHHS BHXIJIHOTO KaprorpadidyHOro marepiary
Ta TmomepenHs o0poOka pacTpoBux 300pakeHb. Ha napyromy erami mpoBommiachk
MIPUB’s3Ka PACTPOBUX KapTorpadiuHUX MaTepiamiB A0 reorpadpidHuX KOOPAWHAT, IiCIsI
qoro 3piiicHIoBanocs: (OpMyBaHHS IIapiB €JIEKTPOHHOI KapTH: piukoBa cucTeMa, OaceiiH,
HaceJIeHi MyHKTH. 3aBAaHHsIM HACTYITHOTO eTaIry OyJio BBe/IeHHs aTpuOyTHBHOI iH(opMaIii.
3aBepuiaibHUil eran mnependayaB po3poOKy JIETEHIM, CyMILEHHs ILIapiB, (OpMyBaHHS
KaprorpadiyHoOro 300pakeHHs1 TEeMaTHYHHUX KapT Ta 1X pefaryBaHHs, KOMIOHOBKY KapTH Ta
(hopMyBaHHS MaKeTy JIPYKy.

Pesynprarn mocmimkens. Ha OCHOBI €KOIOTO-reoMOpP(OJIOTIYHOTO aHaNi3y PidKOBO-
6aceifHOBOT cCTeMH 3aMUYNCHKO Y Pi3Hi 4acOBi 3pi3H, OIIIHKK MaclITadiB CTPYKTYpHUX 3MiH
y L riipoMepexi, a TaKOK YMHHHKIB, 10 3yMOBJIIOIOTH LI 3MiHH, HAMU BHSIBIICHO IIPOSIB
aKTHBHUX TpaHc(opMaliifHuX MpoueciB y 1ociikyBaHoMy 00’ ekTi. Ynponosxk 1916-2002
Pp. y piuKoBiit cuctemi BinOymcs:

1) 3MiHM KiNBKOCTI Ta JOBXHHH BOJAOTOKIB PI3HMX paHTiB: KoedimieHT TpaHchopmamii
CYMapHOI KITBKOCTI pidok cTaHoBHUTH +406,67%, a koedirieHT Tpanchopmariii 3aranpHoi
JIOBXMHHM piukoBoi cuctemu — +191,41% (cymapHa noBxunHa rizpomMepexi 3pocia y 2,9
pasa, a KiIbKiCTh BOIOTOKIB — Y 4,7 pasa).

2) yCKJIaJHEeHHS. CTPYKTYpU piukoBoi cuctemu: y 1916 p. peabHe 4HMCIO PIUOK PIi3HHX
MOPSZIKIB Yy 2,3 pa3a MepeBHIyBaJI0 MiHIMAJIBHO HEOOXIJHE /IS MOPSIKOYTBOPEHHS; Y
2002 p. —y 5 pasis;

3) 3MiHa paHTy DOCIHIIKYBaHOI rimpoMepesxi: y 1916 p. — I1I-iit, y 2002 p. — IV-uii (puc. 1, 2).

4) 3MiHH CITiBBiTHOIICHHS KUTBKOCTI Pi3HOPAHTOBHX BOJJOTOKIB Ta CITIBBIAHOIICHHS JOBKUHHI
BOZIOTOKIB pi3HMX mHOpsaKiB. [IpoTe 1 3a KUIBKICTIO, i 3a JOBXHHOIO JIOMiHYIOUHMMHU
3aMUIIMINCH pidkK [-ro mopsinky. [Ipuuomy 3a nociipkyBaHHiA Mepiof IXHs YacTka y
rigpomepexi meito 3miamaacs (y 1916 p. 3a KiIbKIiCTIO BOHH CTaHOBMIH 66,7% Bia ycix
pidok rigpomepexi, y 2002 — 75%; 3a morxuHOI0 BiamoBigHO — 30,2% 1 48,6%);

5) 3MEHIIEHHS CepeHbOTO 3HAYCHHSI IOBXKNHH €JIEMEHTapHHUX BOJOTOKIB: y 1916 p. cepenns
JIOBKMHA BOJOTOKIB I-ro mopsiaky cranosuna 1,47 kM, y 2002 p. — 1,18 kM. OcHOBHOIO
NPUYMHOIO TAKUX 3MiH € 30UIBIIEHHS KUIBKOCTI PyKOTBOPHUX PIYOK-KaHAIIIB, JOBKUHA
SKHUX B cepeIHboMy cTaHOBHUTH 0,5—1,0 kM.

CTpyKTypa pIi4KOBOi CHCTEMH 3aMUYHCHKO 3aJIOKHTh BiJl BIUIMBY TNPUPOAHUX Ta
AHTPONIOTeHHUX YMHHUKIB. @OpMyBaHHS IIEPBUHHOI TiIpoMepexi Oe33anepedHo 3yMOBIeHe
TIPUPOTHUMH YMHHUKAMH (PerbedoM, TEONOTIYHO0 OyIOBOIO BOm0300pY, KiniMatoMm). OnHaK
HaWOLIbII SICKpaBi 3MiHM 11 OyJ10BH Ta (yHKIIOHYBaHHS (0COONMBO y Ipyrid moioBuHI XX
CT.) BUKJIMKaHi BTPYYaHHSM JIFOIMHU y PYCJIOBI IIPOLIECH Ta MPUPOIOKOPUCTYBAHHIM y MEXax
B0710300py. [Ipo 1ie cBiayath:
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1) 301IbIIEHHS PiBHS METIOPOBAHOCTI JOCIIPKYBaHOT TEPUTOPIT, I0Ka30M YOTO € HOKa3HUKH
TpaHcopMallii KiIbKOCTI Ta TOBKHWHH BOJOTOKIB, a TAKOXK 3MEHIIIECHHS TUIomli 0ot (32
obmixoBHiA epiof ix miomnia ckopotmiacs y 10,6 pasa, puc.l1, 2);

2) cIpsIMIICHHS PYCEIl PidOK: Ha ChOTOMIHI yCi BOJOTOKH PiYKOBOI CHCTEMH 3aMYNCHKO MalOTh
MIPSMOIIHIIHI pyciia, TOAl SIK Ha MOYaTKy J0CHiIHUIBKOTO riepiony (1916 p.) piuku mann
MIPUPO/IHI (3BUBUCTI) OOPHUCH CBOIX piuui;

3) 3MeHIIeHHs IO JIiciB y Oaceitni B 1,74 pasa (puc. 1, 2);

4) 301IBLIEHHS KITBKOCTI HACEJICHUX ITYHKTIB Ta PO3pOCTaHHS IXHiX IIOLI (32 TOCIIIKYBaHU
mepioz TIoma HaceIeHUX MyHKTIiB 3pocia Ha 14,2 km?. Haiibineini HacemeHi MyHKTH —
M. Kocromins, cena [TimryxHe i Bennka JIrob6ama) (puc. 1, 2);

Puc.1.  Cran Oaceiiny i cTpykTypa piukoBoi cucremu 3amuucbko (1916 p.).

P Py e

Puc. 2.  Cran GaceiiHy i CTpyKTypa piukoBOi crcteMu 3amauchbko (2002 p.).
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5) 3pOCTaHHs TPAHCIOPTHOTO HABAHTAXKCHHS: 32 OONIKOBHIA mepiox y OaceiiHi 3’ sIBHIIUCS
JIOPOTH 3 TBEPAMM IOKPUTTSAM (CyMapHa MpPOTSHKHICTh moHan 60 KM), 3aii3HUIA
(mpotspkHicTh — 11 kM), 3MEHIIMIIACS TyCTOTA IPYHTOBUX JOPIT;

6) HaJXOKEHHSI KOMYHAIBHO-TIOOYTOBHX, CUIBCBKOTOCIIOAAPCHKUX Ta MPOMHUCIOBHX Ta
CTOKIB Y pIUKH.

i npouecu MoXHa Ha3BaTH JecTaOLTI3yIOYMMH UYWHHUKaMUd  (OpPMyBaHHS
TEOCKOJIOTIYHOT CUTYAIIT B OaceiHi.

Crabini3yro4nMi YMHHUKAMH €KOJIOTIYHOTO CTaHy BOH0300py Ta TigpoMepexi
BUCTYHAIOT!

1) piBHUHHNI cnabopo3uieHoBaHUH perbed (TTOKa3HUKH BEPTHKAIBHOTO PO3WICHYBaHHS
HE MePeBUIIYIOTh 5 — 10 M/KkM?) ;

2) HEBHCOKHH CTYITiHb PO30paHOCTi Bo0300py (MeHIe 35%);

3) IOMiHYBaHHS IPYHTIB IIIIAHOTO 1 CYIIIIAHOTO CKJIAY, SIKi CTIfKi 10 MpPOSIBiB BOXHOT
epo3ii. 3aBIsIKM BUCOKIH BOMOBOMPHIN 3HATHOCTI TPYHTIB Ta MiACTENIOIOYNX MOPiA
BiZIOyBa€ThCsl MEPEBEACHHS 3HAYHOI YACTHHU MOBEPXHEBOIO CTOKY TalMX 1 JOLIOBHX
BOJ y TPYHTOBHH, II0 CHPHsI€ 301IBIIEHHIO MEKEHHOTO )KHUBJICHHS 32 PAXyHOK 3HI)KCHHS
MaKCUMaJIbHUX BUTPAT ITOBEHEH 1 MaBOJIKIB;

4) nepeBakaHHs CJIAOKOIHTEHCHBHUX OIafiB, €pOAyIoYa MisIBHICTH SIKMX MOPIBHSHO i3
3JTMBaMH 3HAYHO MEHIIIA;

5) MOpIBHSHO BHCOKA 3alicHEHICTh OaceiiHy (54,7% TepuTopii Bomo3Oopy), o crpusie
PIBHOMIPHOMY DIYHOMY PEXHMY CTOKY BOIM, 3MEHIIYE HAIXOMKCHHS TBEPHOTO CTOKY B
piuky (puc. 1, 2).

BucHoBKkU. AHaili3 NPUPOJHUX YMOB I YMHHHUKIB, TOCIIOAAPCHKOI MISTIBHOCTI Y MexXax
BO/I0300pYy /Ia€ 3MOTY KOHCTaTyBarH, LIO TOJOBHOI NPHYMHOIO, SKa 3YMOBHJIA 3MiHY
reoMopoorii OaceiiHy 1 TpaHc]opMallil0 CTPYKTYpH PIYKOBOI CHCTEMH 3aMYHCBKO, €
OyZIiBHHUIITBO METiOpaTUBHUX KaHaTiB. KpiMm Toro, moMiTHHIA BIUIMB HA (pOpMyBaHHS €KOJIOTO-
reoMOop(OIOTIYHOI CUTYAIIiT JOCIIKYBAHOTO OaceiHy Mae 3eMIIepoOCTBO, JIiCOTOCIoaapchka
JiSTbHICTB, TBAPHHHHIITBO, TPOMHCIIOBICTD 1 )KUTIOBO-KOMYHAIIBHE TOCTIOAAPCTBO.

OnHak, He3BaXKarOUM Ha IHTEHCHBHE MEJIiOpaTMBHE BTpy4aHHs, pociimkyBana PBC
BIJI3HAYAETHCS JIOBOJI BHUCOKHMM IOTCHIIAJIOM CTIHKOCTI, 10 (32 YMOBH PalliOHAIBHOIO
MIPUPOJOKOPUCTYBAHHS) 1aCTh i 3MOTy JOCHTBH JIOBIO MiATPUMYBaTH PIBHOBOKHHU CTaH.
[poMy cHpHSAIOTH HE3HAYHA PO3WICHOBAHICTH TMOBEPXHI BOA0300pY, BHCOKi MMOKa3HUKH
3aJICHEHOCTI, HEBHCOKI IIOKa3HUKH PO30PAHOCTI, TOCEIEHCHKOTO (YacTKa IO HACEICHNX
ITyHKTIB CTAaHOBHUTH OIM3bK0 7% 10111 6aceifHy) i TpaHCIIOPTHOTO HaBaHTaXeHHS ((OHOBHH
MOKAa3HHUK IIIBHOCTI aBTOIUIAXIB 3 TBEPAUM MOKPUTTAM He mepeBuiye 0,5 KM/KM?, y Mexax
ypbaHi30BaHUX TEPUTOPI 3pocTae 10 2 KM/KM? i BUIIE).

Kpim aHanizy cTpyKTypH piuKOBOi CHCTEMH, IPUPOTHHUX Ta aHTPOIOTCHHUX YHHHUKIB
TparcdopMmariii reomophocrcTeMn Bomo300py, exomoro-reomopdonoriuauii ananiz PBC
nepenbadae JOCTIHKEHHS MapaMeTpiB PYHKIIIOHYBaHHS rigpomepexi. OCKibKY Ha naHii
pidIi BiCYTHI TiAPONIOCTH, LI YTPYAHIOE TOCITI/DKCHHS TUHAMIKH CTOKY BOJIM M HAHOCIB.
OnHak TIOKa3HMKAaMM T'eOeKOJIOTIYHOTo cTaHy OaceifHy, Horo 3MiHM B yaci ¥ mpocTopi
MO)KHa BB&)KaTd Pi3HOYACOBI TifpoxiMiuHi JaHi. HeoOXigHICTh BHBYEHHS TiIpOXiMiYHUX
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0COONMBOCTEH PIYKH, BHUSABJICHHS B3a€EMO3B’S3KIB MK CTPYKTYpOI, (YHKIIOHYBaHHSIM
Ta YMOBaMH HaBKOJHMIIHBOTO CEPEIOBHINA BU3HAYAIOTH HANPSAMH HAIIMX MOAAJIBIINX
JIOCITiIPKEHb T€0EKOJIOTIYHOTO CTaHy PidKOBO-0aceifHOBOI crucTeMH 3aMYHCEKO. Pesynbratu
€KOJIOTO-TeOMOP(ONIOTIYHNX  Ta TIAPOXIMIYHMX HAYKOBHX BHUIIYKYBaHb IO3BOJISTH
peati3yBaTi KOHIIETiI0 6aceiHOBOTO IPHPOOKOPHCTYBAHHS Ta COLiaIbHO-€KOHOMIYHOTO
PO3BUTKY DErioHY, 3HMU3UTH EKOJIOTIYHY HaIpyXeHICTh, 1HXEHEpHO-reoMOp(OIOriYHui
PH3UK, ONTUMI3yBaTH CTaH MIPUPOIHOTO CEPEAOBHINA, 30€PErTH I[iHHI PECYPCH Ta I IBUIIIUTH
€KOJIOTYHY KOM(OPTHICTh TEPUTOPII.
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CHANGES IN FLUVIAL SYSTEMS

TYPES OF GEOMORPHOLOGICAL LANDSCAPES OF FLOOD PLAINS
ON THE EXAMPLE OF THE BAKSAN RIVER

®OPMMPOBAHUE U PA3SBUTUE JIAHIILIA®THON CTPYKTYPHI [IOVIM
HA T'OPHBIX PEKAX (HA ITPUMEPE JIOJIMHbI P. BAKCAH)

V.V. Surkov

Moscov State University, Russia

Abstract

The article introduces the results of research on the directions of valley beds development
in mountain rivers as illustrated by Baksan flood plain. The author demonstrates, through
hydrological analysis, sedimentologically evident impact of human activity on the changes in the
flood plain. As a result of these considerations the author developed a dynamic model of river
valley bed elements eveloution.

Crnennduueckue yciaoBust GpopMHpOBaHMS penbeda B AHUINAX TOJIUH TOPHBIX PEK:
0COOBII THIl PYCIIOBBIX MPOLECCOB, OOYCIOBICHHBIH OypHBIM XapaKTepOM IIOTOKOB,
GosbInast poib He(IIIOBUANIBHBIX MTPOLIECCOB, B TOM YHUCIIE KaTacTpO(UUECKOro Macurada,
U Te0JIOro-reoMopoIOTHUECKUX (aKTOPOB, OrPaHUUUBAIOLIMX PYCIOBBIE Aedopmariu,
CO3J1aI0T 0COOBIE THITHI IOWM, HE BCTpEUaloIrecs Ha paBHUHHBIX PeKax.

JlanmmadTHas CTPyKTypa MOiM TOpHBIX obmacteill m3ydena ciabo. PopMupoBaHme U
9BOJIIONNS MX IPUPOIHBIX U MPUPOIHO-TEXHOTCHHBIX TePPUTOpHAIBHBIX KoMmIniekcoB (ITTK)
MOYTH HE paccMarpuBaeTcs JaHamadToBeneHneM. Ha mocmennedt, IX MesxmynaponHoi
nanmmadpTHOU KoHpeperuun (Mocksa, 2006) u3 330 H0KITAI0B TONBKO OJMH (AJICHHUKOBA,
[erpymmna, 2006) HeocpeACTBEHHO Kacajicss MOP(hOJIOT MU JIaHAIIA( TOB THUILL IOJIH TOPHBIX
pek, u emie B 8 coobuieHusx [1TK pedHbIX NONWMH YNOMUHAINCH, KaK YacTh JIaHImadTHOM’
CTPYKTYPbI TOPHBIX 0071acTei. 3HAUMTENBHO JIydIlle B TOPHBIX JOJIMHAX U3yIEHBI MEXaHU3MBI
penbedooOpa3oBaHys, KOTOPHIM YACISUIM BHHUMAaHUE TCOJIOTH, TeOMOPQOIIOTH, PyCIOBEIH,
CTELUAIICTBI 110 CEJIEBBIM MPOLECCaM.

B 2004-2008 rr. IITK noiim ropHeix pek usydanuch HaydHo-uccnemoBarenbckoit
nabopaTopueii 3po3uu MOUB U PYCIOBBIX mporeccoB [eorpaduueckoro dakyasreta MI'Y B
BEpXHEH, BRICOKOTOPHOI 9aCTH TOJIMHEI p. bakcaHn Ha 45-KIUIIOMETPOBOM OTpE3Ke OT HCTOKOB
pexu 1o T. TeipHblay3a. llomycTannoHapHBIE HCCICIOBAaHMS BKIIOYAIH MAapIIpyTHBIC
omucanus IITK moiim 1 ux kaprorpadupoBaHue, H3y4eHHE PYCIOBBIX IPOIECCOB, OLEHKY
OanaHca HAaHOCOB C MOMOIBIO TTOBTOPHBIX PYCIOBBIX CHEMOK'.

1 Pabota BbInoONHsIACk TIpH oaepkke rpanta PODU 07-05-116.
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Jonnna bakcaHna 3a10:xeHa I10 KpyITHOMY JIMHEMHOMY Pa3JIoMy, PACCEKAIOLIEMY CEBEPHBII
cxioH LentpansrHoro Kaskasza. [llupuna 1Ha JOMHMHBI, OTPaHUYEHHOTO KPYTHIMU CKaJTbHBIMU
CKJIOHaMH, CEJICBEIMH TeppacaMH M KOHycaMu BeIHOca, MeHseTcst oT 50—100 M B TecHUHAX
10 800 M B MeXTOPHBIX KOTIOBHHAX. [IpomonbHbIi ipodmik pycina bakcaHa cTyreHUaThIid; B
3-KUJIOMETPOBOH BepXHEN TPOrOBON YaCTH JOAMHBI OH MeHsieTcst OT 30—-60%o B pacIIupeHusx
nHa onusbl 10 140-300%o0 1 Gosnee Bo ()pOHTAIBHOMN 30HE HArPOMOXK/ICHUIT MOPEHbBI U Ha
BBIXOJlaX CKaJbHBIX Mopod. Himke, Ha BBIXOIE peKHd B OTHOCHUTENBHO IIMPOKYIO JOJIHHY,
JHUIIE KOTOPOW 3allOJIHEHO JPEBHUMH (IIOBHONISAIMATGHBIMI OTIOKCHUSMHU, YKIOHBI
pycia mocTeneHHo yMeHbmatoTes oT 60%o 10 6-20%o y T. TeipHblay3a. [lonoBoabe neTHee
(c ampernsi-Mast 10 CeHTSIOPA-OKTSAOPS), 00YCIIOBICHHOE BHICOKOH JI0JICH JIETHUKOBOTO U TaHUS,
¢ JOXKAEBbIMU NaBogkaMu. C MHKOM MONOBOBS B UIOJIE-aBIyCTE COBMAAET U MEPHUO] CXOAa
ceneil u3 npuTokoB. CpeHEMHOTOIEeTHUI rol0BOM pacxon Bodbl Ha LIl. Tereneknu paseH 10
M3/C, CpeIHEMHOTONETHHI MakCUMaJbHBIH - 51,9 M*/c, Munumanbheiil — 2,11 M3/c. Mexmy
noc. Terenexuu (13 kM ot uctoka) u TeIpHBIay30M (42 KM) BOZHOCTE PEKH YBEJIMUYMBAETCS HA
50-60%. I'omoBast aMIIUTYJa YpOBHEH HEBelMKa M penko npesbimaer 2 M. C nerpaganueit
JEeIHUKOB B OacceliHe bakcaHa cBsi3aHa BBICOKas ceieBas akTHBHOCTH (BuHOrpamosa,
Kpsinenko, I[Tepos, 2005) .

[MoiiMa npuypoueHa K CTPYKTYpPHBIM DPacIIMPEHHsM IOJMHHBI, K CO3JaHHBIM CEJISIMU
30HaM aKKyMYJSILIMM Ha CTYIIEHSX MPOJoJibHOTO npoduisi. Kak n Ha paBHUHHBIX pekax, OHa
(dopMupyeTcs MpH 3apacTaHUM CKOIUICHWH aKKyMYJISTHBHOTO MaTepuana, ITOCTaBISIEMOro
MTOTOKOM ¥ CKJIOHOBBIMH IIPOIIECCAMH B JHO IONWHBL. B cyOanprmmiickoll M anbIUiCKOM
30HaX 3apacTaHWE JaHA JOJMHBI 3aTPyIHEHO M3-3a KOPOTKOTO BETETAIIOHHOTO CE30Ha,
00yCJIOBJIEHHOTO XOJIOAHBIM KJIMMaTOM BBICOKOTOPHH, 3aT€HEHHOCTBIO Y3KOTO Tpora,
CHJIBHBIMHM XOJIOMHBIMH TOPHO-JIOJIMHHBIMH BETPaMH C JISJHUKOB, a TaKKe TEM, 4YTO
MOJIOBOJILE TIPUXOAWTCS Ha TEIIBIN mepuos roaa. Beime 2100-2200 M B AHUINE JONMUHBI
BCTPEUAIOTCS TOJBKO PEAKHE KYPTHHBI IMOHEPHBIX 37IaKOB, B TO BPEMsI KaK CeJIeBbIe TePPachl
1 CKJIOHBI JIOJIMH YK€ TTOKPBITHI JIyT'aMH, KyCTapHUKaMH, O€pE30BbIMU KPHBOJIECHSIMHU U JaXKe
cocHOBEIMH JiecaMu. Citabast 3aIepHOBaHHOCTE OOCHIXAIOIMINX (POpM perbeda He crtocoOCTByeT
OTJIOKEHHUIO TOHKMX HAHOCOB HA MX MOBEPXHOCTHU U MPEMATCTBYET UX POCTY B BBICOTY; KaK
TaKOBBIX, TIOMM 37iechk He 00pa3syercs. B pesynbrare pyciio bakcana vMeeT TOJIbKO CTPYKTYpHbIE
M3ruOBl U pa3BeTBICHHS, 00YCIIOBICHHBIE TE€OJIOTMUECKUM CTPOCHHEM JIOJIMHBI, CEJICBBIMH U
ATIOBHAJIBHO-CENICBRIMU TpigaMu. Tak jke Mo KIMMAaTHYECKHM NPHYHHAM B 3aCyIUTHBOM
HwmxaebakcaHCKOW KOTJIOBHHE C CyXOCTEeNHBIMH JaHamadramu (Beicota 1100-1250 m)
3aTPyAHEHO 3apacTaHue MOOOYHEH M OCepENKOB KyCTapHHKaMH. B pesymsrare pasBuTHE
TIONMBI TIPOMCXOUT KpaifHe MEIJICHHO; OOJbIIas 4acTh MAacCHBOB pa3pymIaeTcs MOTOKOM
paHbllle, 4eM JIOCTUIHET 3HAYMTENBHOH BBICOTHI Haja ype3oM. Haumbonee OnarompusiTHble
YCIIOBUS JUIA Pa3BUTHS TOMMBI CO3at0TCs B TOpHO-JIecHOM 30He (13002200 M), rae moiMbl
OTIMYAIOTCS HanboJiee TOHBIM U pa3HooOpa3HbM criiekTpom ITTK.

®DopmupoBaHKE TOWM Ha TOPHBIX PEKAX 3aBUCUT OT OOJIBIIOTO Yrcia (haKTOPOB: TE0I0T0-
reoMOp(OIIOTHIECKOTO CTPOCHHS OJIMHBI, MHTCHCUBHOCTH TEKTOHWYECKHX ITOTHATHH,
TUJPOJIOTUYECKOTO pPEXHMMa pPEKH, KJIMMara, HO, B HEPBYIO O4YEpelb, OT COOTHOIICHUS
MOCTYIUICHHUSI HAaHOCOB B JIHO JIOJMHBI M TPaHCIOPTUPYIOLIEH CIIOCOOHOCTH IOTOKA.
ConocTaBUMOCTh 3THUX BEJIMUUH SIBISETCS HEOOXOAUMBIM YCIIOBHEM ISl PA3BUTHS TOHMBI.

CHANGES IN FLUVIAL SYSTEMS

[Ipu MamoM NMOCTYIUIEHMH HAaHOCOB M BBICOKOH TPaHCIOPTHPYIOUIEH CIIOCOOHOCTH PEKH
AKKyMYJISTHBHBIX 00pa30BaHUil, B TOM YHCIIE TTOWM, Ha JTHE JOJUHBI TIOYTH HE BO3HHKAET,
JOJIMHA TPEJICTABIAET COOOH CKaIbHBIN KaHbOH MM YIIENbE.

Tpancroprupyroniass  cnocobHocTs bakcana Beicokas. CpemHerogoBoil  pacxon
B3BEIIICHHBIX HAHOCOB Ha rocTy ThIpHbIay3 paBeH 23,2 KI/c, COOTBETCTBYIOIIAs EMy MyTHOCTb
980 r/m*. Takum 00pa3oM, TOIOBOI CTOK TOJILKO B3BEIIEHHBIX HAHOCOB coctarisier 600—700
ThIC. T (280-350 ThIC. M?). MyTHOCTh PEKM Ha MHKE MOJOBOABS, JOCTUTAOIIasd 2—4 U Jaxke
35 ThIC. /M, COTMOCTaBMMa C MYTHOCTBIO CEJIEBOTO MOTOKA. [IpM MHTEHCHBHBIX JIMBHSX U
MAacCOBOM CXOJI€ CeJel 0 MPUTOKaM MaKCUMalIbHBIE PAcXObl B3BEIICHHBIX HAHOCOB OoJIee,
YeM Ha J[Ba TOps/IKa MPEBBIMIAIOT CPeIHNE ToJoBble Mokasarenu. Hanbompimas 1ons ctoka
(84-89%) B3BeMICHHBIX HAHOCOB POXOJIHT JIETOM.

OOBEM BIIEKOMBIX r'ajIeqHO-BATYHHBIX HAHOCOB, IIEpeMeIaeMbIX PEKOH, MEHbIIIE Ha JjBa
TOpsi/IKa U, O-BUANMOMY, He mpeBbinaeT 10 Teic. M® B rol. bananc HaHOCOB, onpeenseMblii
10 COIOCTABJICHUIO TIOBTOPHBIX PYCIOBBIX ChEMOK Ha y4acTkax pycna mauHod 400 M,
xosebmnercs ot 0,2 1o 4-5 Teic. M B Tox. I1o HaTypHBIM HaOMIONEHNM, TIPOBEAEHHBIX B 2004—
2008 rr. Ha p. bakcaH, ux nepeMerieHne OrpaHUuEeHO MEKXEHHBIM PYCIIOM PEKU IUPUHOH 5—20
M U cpaBHUTENBHO y3Koi (1040 M) npubpexHoit nonocoid. CMmemieHne MapkepoB (MEIKHX
BaIyHOB nuamerpoM 10-15 cMm) 3a cpenHee 1o BEMMYMHE MOJIOBOABE BOJIM3UM OCHOBHOIO
pyKaBa U 0 JHHIAM AeHCTBYIONMX MpoTok coctanisieT 30—45 m. Ilocne monosoasst 2008 1.
oTzenbHBIe Mapkepsl Haxommwiuch B 100110 M ot mepBoHavasisHOTO MookeHus1. Ho yxe Ha
yaanenun 10—15 M ot pyciia cMenieHne MapKepoB YMEHbIIaeTcst 10 8—15 M B 1071, a B TBUIOBOIL
yacti mobouHe# (Ha ymanmennu 30-35 M OT pycia) rajJeqHO-BalyHHBIC HAHOCHI 3aHOCSTCS
neckaMu ¥ 3apacTaroT. [lepemenieHne BalyHHUKA MPOUCXOAUT TOJIBKO Ha MHKE MOJIOBOAbS,
KOTJ[a CKOPOCTH TEUCHUSI TOCTUTAOT 3,5—4,2 M/c 1 OoJiee, uTo OONbIIe Hepa3MbIBAIOIINX IS
MEJIKOTO U CPEITHET0 BAJTyHHHKA, IIPE0OIaatoliero B cocTaBe OTMOCTKH. B MexeHb CKopocTH
ymenpinatorest g0 0,6-1,2 M/c U IBIKEHHE HAHOCOB Npekpamiaercsi. Ha oTHOcHTENnbHO
MIPSIMOJIMHEWHBIX M CIa0OM3BMIIMCTBIX OTpe3kax pycen ¢ PAD mpu ykmoHax 5-20%o
00pa3yroTCsl BAlyHHO-TalIeuHbIe Tpaas! nHOH 2040 M u mmpuHOH 5—15 M, Iepecekaromme
pycno mox octpbiM (10-25°) ymioM. AMIUIMTYa OTMETOK MEXKIy BEpIIMHOW TIpSABl U
JTHHIIAMU TUIECOBBIX JiomwH 1-1,5 M. O0bEM Marepuana, cIararomiero Tak|ue rpspl, OKOJIO
200-300 M3, a Temn ux niepemenieHus B paiione noc. Heirpuno — 10-30 M B To1.

[Noctymnenre Marepraia B THUIIIE TOIHHBI IIPEBHIIIAET BO3MOKHOCTH €10 TPAHCIIOPTUPOBKH
pEeKoil CpaBHHUTEIFHO HeOONBIIONH BOmHOCTH. OCHOBHOHM €r0 MCTOYHHK - CENEBBIC IMPHTOKH.
Cenn He OTIMYAIOTCS] CTPOTOH TTEPHOIMIHOCTHIO: TO/IBI C MUHUMAIIBHOM CEEBOI aKTUBHOCTHIO
YepemyloTcs ¢ KaracTpouUecKHMHU SIBICHHMSAMH, Tpoucxomsimumu 1 pas B 5-20 ner
B MHOTONETHEM II1aHe, CpeHNi 00BEM KEr0JHOTO BBIHOCA CENEBOT0 MaTepHalia MO>KHO OLICHHUTh
B 300-700 ThIC. M?, HO TOYHYIO OLIEHKY 37IeCh JIaTh CJIOKHO. B bakcaH BIXOMT 42 TONMMHHBIX U
12 cKITOHOBBIX CcemieBBIX OacceitHoB. [TooBHHA U3 HUX MMEET CPEeJHEronoBble 0OBEMBI BHIHOCA
olGiomouHoTO Marepuaia 15 Teic. M3, 8 GacceitHoB rerepupytoT 10-50 ThIc. M? ceNIeBBIX HAHOCOB
B rox (Bunorpanosa, Kpreuierko, [epos, 2005) . O0bEMBI KpYIHBIX celiei, TOCTUTAIOMINX JTHA
JIOJIMHBI, COCTaBJISTIOT COTHH THICSY M MIILTHOHBI M° (CeiiHoBa, 1998). CyMMapHEI 00bEM cerst
1983 1 B BepxoBbsix bakcana cocrasmi 240 Thic. M°. O0beM censt 1958 1. B OacceiiHe Apuicy
oleHuBaeTcs B 1-2 MitH. M3, 00beMslI cenelt B nonmuae [apabamm 1895, 1912 u 1947 rr. — okoso



V.V. SURKOV

1 myn. M. Cenu 1o p. IepXorkancy, B CpeiHeM, BRIHOCST B JIOJIMHY OKOJIO 50 ThIC. M® IPUMEPHO
¢ 10-neraum wmntepBasioMm. Cemu 2000 1. 37ech ObUIM KaracTpoHMYECKMMH MO Macirabam,
MOCTYIUICHHE OOIOMOYHOTO MaTrephajia OLECHHBAJIOCH B 2—5 MIH. M°, YTO B HECKOJBKO pa3
TIPEBBICHIIO 00BEM I'OIOBOTO CTOKA HaHOCOB peku. Ha pyu. Caraesckom menkue u cpeane (1040
TBIC. M*) TPsI3eKaMEHHbIE CEJH IPOXOZIAT pa3 B 2—3 1oj1a, MaKCUMAaJIbHBIH 00BEM Pa30BBIX BHIHOCOB
nocruraer 3neck 330 Teic. M3, Yacrast oBropsieMocts ceneid (1 pa3 B 5 siet) u Oonblioit 00bEM
BBIHOCOB xapakrepeH 1yt p. Kybacantsl. HanOonee Molubie cenu 3aech npoxoauy B 1966, 1967,
1989, 1998 r; cpenuuii 00bEM BBIHOCOB — 20 ThIC. M?, MaKCUMaJbHBIH npeBbiiaet 300 Thic. M.
Kpowme cerneit, Marepran B THO IOJIMHBI ITOCTABIISIETCS JIABMHAMH, 00BaJIaMU 1 OTIONI3HSIMHU.

IIpeBpimierne 00BEMa HAHOCOB HAI TPAHCIOPTUPYIOMIEH crocoOHOCTRI0 bakcana
CKa3pIBaeTCsl Ha Mopdonoruu JonuHbL [ryOnna mommuel bakcana, He cMOTpst Ha BBICOTY
6oproB 1,5-2,5 KM, BABOE MEHBIE CyMMapHON aMILINTY/Ibl HEOTEKTOHWYECKUX IOIHSATHHA
(Munanosckuid, 1968). JIHO JOMMHBI TMEPETPY)KCHO PBIXJIOOOIOMOYHBIM MATEPUAIOM
noJjMreHeTndeckoro renesuca. bompmas (mo 100-300 M) MOIIHOCTH BOIHOJETHUKOBBIX
MIECYaHO-TAIEYHBIX OCAJKOB, OIPOMHBIE KOHYCa BBIHOCA, CENEBbIE M MOPEHHBIC CTYIICHH B
TIPOZIONIBHOM TIpoduiie, JTOKaIbHBIC 30HBI U MO aKKyMY/ALMH B JEIPECCHIX U KOTIOBHHAX,
(opmMupoBaHNE aKKyMYJISITUBHBIX Teppac, OBICTpOE 3aloHEHWE TOHKUMH HAaHOCAMH
HOIMIPYIHBIX 03€p, JOCTATOYHO MPOTSHKEHHBIE YYAaCTKH C YCIOBHSMH CBOOOIHBIX PYCIIOBBIX
nedopmarii — CBUJIIETEIECTBO TOTO, YTO peKa HE CHPABISIETCS C BBHIHOCOM Marepuana,
MPHHOCHMOTO CO CKJIOHOB. TeMITbl Bpe3aHUs! PycCia, 1aKe MAKCHMaJIbHBIE, COCTABIIAIOIIIE Ha
JIOKAIBHBIX y9acTKax 1,5 M B roz, HECOMOCTABUMBI C OJHOMOMEHTHBIM ITOBBILIEHHEM OTMETOK
JIHA JIONWH TP KPYTHBIX CEJISIX, JOCTHIAIOIINX B YCThSAX CEJEBBIX NPUTOKOB 5—10 M n Gomee
(rpu mpoxoxxaern cerst 2000 1. 1o I'epxorkaHCy OTMETKH JTHA TOIMHBI bakcana ObIIN MOIHSTHI
Ha 20-25 m).

Cyxaroniye JHO JI0JMHBI CENEBbIE U JIABUHHBIE KOHYCBI CO3/IAI0T CTYIEHHU POAOIBLHOTO
npoduns. Mx mporsxkénHocts 0,5-3 kM, Haubonee KpyIHBIE PacHONararTcs BBIIIE
BrageHuss pek lepxoxancy m KyOacantel. Komyc BriHOCa p. Kybacanter ¢opmmpyer
ctynenb Beicotor 1o 10 M. Ha cTymeHsx oTMedaeTcs pe3koe CHIDKCHHE YKIOHOB pycia p.
bakcana, 1 00pa3yroTcs JTOKaIbHbIC 30HbI aKKyMYIISIINH HAHOCOB. BrlIiie ceneBoro Konyca p.
I'epxorkaHCy HarpapieHHas aKKyMYJISLUsI HAHOCOB OXBATBIBAET 2-KWJIOMETPOBBIA y4acTOK
pyciia, BIUIOTh JI0 BBIXOAA PEKH M3 DNBXKYPTHHCKOM TeCHWHBI. HakorieHue rajedHoro,
MECYaHOTO U METIKOBAaTyHHOIO MaTepHaa, IepeHOCHMOT0 OTOKOM, COIIPOBOXKACTCS 371ECh
MOCTETIEHHBIM TTOJHATHEM OTMETOK JHA JOJWHBL. Hampumep, oTMETKH ITpaBOOEpEKHOTO
nobouns B paione yi. bakcanckas ¢ 2003 mo 2007 1. Bo3pociu Ha 0,5-1,5 M, a ero miomanas
yBenuumiack moutd Brpoe (puc. 1). B 2005-2007 rr. 3mecs omnoxuinoch 2,7 ThIC. M?
HAHOCOB, 13 HUX 1,2 ThIC. M* — Ha NoOoYHsIX U 0,5 ThIC. M* B MeKeHHOM pycie. Poct ormeTok
JIHa JTOJIMHBI TPUBEI K MOATOIUICHHUIO T0MOB 110 yiI. bakcaHckoil: B monoBoase 2008 r Bosa
HOJHSAJIACH BBIIIE CTEHOK HAOCPEKHOM.

Mopdonorugeckuii TnnmoM nux penbed 3aBucuToTTHNA pycia. Hap. bakcan BeiaenseTcs
(Bunorpanosa, Kpsutenko, Cypkos, 2007) ocobast pa3HOBUIHOCTB Pyciia — C aJUTFOBHAIBHO-
ceneBbIMH (hopmamul (ACD), KOTOpoe 3aHMMAET OKOJIO YETBEPTH 45-KHJIOMETPOBOTO OTPE3Ka
BhIlIe T. ThipHbIay3a. Penbed nHa nonuHbl Ha ydacTkax pycna ¢ AC®O co3naéres He CTOIBKO
PYCJIOBBIMHU TIPOLIECCAMH, CKOJIBKO CEISIMH M CeleBhIMH NaBoakamu. Cenu CO3AaroT Mo
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AKKyMYJIMM OOJIOMOYHOTO Marepualia CMEIIAHHOTO T'€HEe3Hca — CEeJIEBOTO, JIABUHHOTO,
00BaJIbHO-OCBIITHOTO C OTHOCUTEIBHO POBHOM MM HAKIIOHHOM TOBEPXHOCTBIO, C XA0THYHBIMU
BBICHIITKAMH BaJIyHOB, FaJIbKH, IIEOHS; CyIIIeCTBOBABILHHI 10 IPOXOXKIEHHUS cellsl pestbed (pyciIo,
MoMMa, MHOTAa ¥ Teppackl) yHUUTOXaeTcs. [Ipn MHTEHCHBHOM (IECATKU CM B TOJ) BPE3aHUH
peku B nepBble 2—4 roz1a MOCIe Celsl, THIJIOBBIC YaCTH MOJIeH aKKyMYJISIIUH BBIXOIST U3-TI0]
BJIMSIHUS TIOTOKA M MOKPBIBAIOTCSI COOTBETCTBYIOIEH BBICOTHOMY MOSICY PAaCTUTEIBHOCTBIO.
OHu 00pa3yroT celneBble Teppackl — HE 3aTallIMBaeMble B TIOJIOBOIIBE MPUOPEKHBIE YUACTKU
KOHYCOB BBIHOCA C OyrpHCTO-TPSIOBBIM peiibeoM U Ooliee rpyObIM, YeM B IICHTPAJIbHBIX
YacTsAX KOHyca, COCTaBOM OTIOKeHHH. B nonmae bakcana Bbime rmoc. O1p0pyc HACUUTHIBACTCS
HECKOJIBKO YPOBHEH CEJEBBIX Teppac pazHoro Bospacta. Vx mmpuna cocraBmster 50-300 wm;
BBICOTa HanboJiee MOJIONIOH, MPUMBIKAIOIIEH Y pyciy peku — oT 2 1o 10-12 M Hax ype3oMm.
Cenb 2000 1. Hmke yeths p. [epxokaHcy 00pa3oBai Teppacy JIHMHOM 0oliee 2 KM U BBICOTOM
10-25 M, cunTas oT JHa UCKyCCTBEHHOTO Npokona. Ceifuac yacTh e€ CIUTaHUPOBAaHA O] HapKH
1 Ta30HBI, YaCTb MIOCTETICHHO 3apacTaeT TPABTHUCTON PACTUTEIBHOCTBIO U KYCTAPHUKOM.

I. Vi
ey Sa) L TR

Puc.1. Pycno bakcana B 30He moxmopa BBIILIE CENEBOro koHyca p. I'epxoxancy: A —
2003, B-2007r.

Cenesble Teppachl, B OTIMYHE OT KOHYCOB BBIHOCA, MMEIOT JBOMCTBEHHBIH I'CHE3HC.
Teno Teppachl cilararoT ceneBble OTIOKEHHS, HO KaKk TreoMOpPQOJIOrHYECKHil 3IeMEHT
OHa 000COONSIETCS PEYHBIM MOTOKOM, KOTOPBIH co3maér e€ OpoBKy, (opmmpyer ycTym u
ouepTaHusi. Bo QpoHTanpHON 30HE KOHyca BBIHOCA celieBasi Teppaca oOpasyeTcs Iocie
Ka)XI0ro KpymHoro ceis. Ilpu peryiaspHOM cxoze cejedl crapble Teppachl pa3pylLaroTcs
WJIM 3aXOPAaHUBAIOTCS 1O/l HOBBIMH NIauKaMHU OTJIOXKEHHH, B pe3yibTare 4ero (GopMupyercs
e[MHasl, TIOCTOSHHO OOHOBJIsIEMas IOBEPXHOCTh KOHYCa BBIHOCA C XapaKTEPHBIM «TPsIOBO-
JIOTacTHEIMY pernbedoM. OOpa3oBaHHE HOBOTO YPOBHS CEIEBBIX T€PpPaC MPOUCXOINUT TOIBKO
NP Pe3KOM BPE3aHHH PyCIIa WITH IIPH H3MEHESHNUH HaIPaBJICHHUsI BEIHOCA CETIEBOTO MaTepHaa.
Komnyc BeiHoca p. KybacanTs! B tonmHe bakcaHa nMeeT HECKOIBKO YPOBHEH JPEBHUX CEIEBBIX
Teppac, 3apOCILIHX JIECOM; HO XOPOIIO BBIPa)KEHA TOJILKO MOJIOZAsi HU3Kas Teppaca BBICOTOM
2-5 m Han ypesom, Bo3HHKIIas mocie 1998 1. K nacrosiiemy Bpemenu ona Ha 90% 3apocna
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KyCTapHUKOM (pHUC. 2); TaK e OBICTPO MPOMCXOJMT 3apacTaHHWe BBICOKUX PYCJIOBBIX U
AJUTIOBUAJIBHO-CENEBBIX (hopM.

Eciu B TBIIOBBIX 9acTsX MOJEH aKKyMyISIIUH 00pa3yroTCsl CEJIEBIE TEPPAchI, TO BIOJIb OCH
MOTOKA BO3HUKALT I0siC pyciodopmupoBanus (Ha bakcane ero mmpuHa komebnercs ot 10-20
110 300 M, MHOT/IA TTPEBbIIIAs MPUHY MEXEHHOTO pycia B 50-80 pa3) — oOchIxaromiast B MEXECHb
HM3Kas 4acTh JIHA JOJIMHBI, CJIOXKEHHAsI BAJ[yHHHKOM M M3HA4aJIbHO JIMIIEHHAS PACTUTEIIEHOCTH.
B ero nmpenenax MuUrpupyer peqyHol MOTOK, 00pa3ysi OCHOBHBIE AJIEMEHTHI Pycila, COPTUPYS U
CTPYKTYpHpYs MaTepuall, co3laBas aJuIlOBHAIIbHO-celieBble GOpMBI pesibeda — rpsibl, TO00YHH,
ocepénku (Buuorpanosa, Kpeuienko, Cypxo, 2007). ATIOBHAJIBbHO-CENIEBBIE IMTOOOYHH,
pacronararoIHecs BA0Ib MEKEHHOTO Pyclia B IIaXMaTHOM MOpsi/IKE, 00pasyroT OCHOBY penbea
Oymymeit moimer. Mx mmpuna — 40—70 M, mmHa — 200-300 M. [ToBepxHOCTE MOOOUHEH UMeeT
3HAYUTEJbHBIA YKJIOH BHU3 0 TEYEHMIO (TIeperia] BBICOT IO JUIMHE MOOOYHEH COCTaBiseT
ot 2 10 5 M), Ha 20-40% MeHbIIMiA, YeM YKJIOH pycna. HikHuid Kpait moOo4Hs noapesaercs
BOJIHBIM IIOTOKOM ¥ 00pa3yeT YCTYII BBICOTOH 10 3—4 M, BEIKIIMHHMBAIOIIHIICS BBEPX 110 TEUCHHUIO.
Mexay cocenHUMH MOOOYHSIMH YKIIOH PyClla CHJIBHO BO3PACTAET, 371€Ch 00pa3yroTCsl IOPOTH
U Bomomap! BeICOTON 2—4 M. CaMu TOOOYHH COCTOST M3 OJHOW WITH HECKOIBKUX KOPOTKHX
(mwmHoi ot 10 mo 30 M; BEICOTO 1—2 M ¥ mpHHO# He Ooee 5 M) TPsiT.

Puc. 2.  Huskas ceneBas teppaca p. Kybacantsr: A —2000, b — 2007 .
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TunuuHas rpsaa npeacTasiseT co00H CKOIUIEHHE TPEUMYIIECTBEHHO KPYTHOBAJIYHHOTO
U Tpy0000IOMOYHOTO Marepraia, BKIIOYAIONET0 TNbIOBI AuaMeTpoM cBeime | M. M3-
3a OOJNBIIONH KPYIHOCTH CIIAaralollero MX MaTepHayia Ipsibl BbIpaXKeHbl HedeTko. boiee
OKaTaHHBIH BayHHO-TAJCYHBIH aJUTIOBUH HAXONUTCS Ha mepuepHu Tpsa U BHICTHIACT
TIOHIDKEHNS MeX Ty HUMU. [Ipu cMenieHnn pyciia MexXay IrpsiaaMi COXpaHsSIOTCsS KOPOTKHUE,
HO OTHOCHUTENBHO NiTy0oKue, 1o 2 M, J0x0uHbl. [Ipn 3apacrannu nobouHeld GopMUpyIOTCS
JI0’)KOUHHO-TI000YHEBBIE TOMMEI (pHC. 3).

Puc.3. ®opMmupoBaHme MOHMBI Ha aJLTIOBHAIEHO-CEIICBBIX MOOOYHIX: A — 3apacTaHue
MMMOHEPHBIMHU 3J1aKaMH, b — 3pelble JeCOKYCTapHUKOBbIE TOWMBI HIXKE YCThS P.
KybacaHTsl.

Ha orpes3kax Bpe3aHHOTO pycia C HEpa3BUTHIMU ayumoBHANBHBIME (opmamu (HAD),
KOTOpOE 3aHUMAET OKOJI0 35% JUTMHBI y9acTKa, moiMa pparMeHTapHas, Hu3kas (He 6onee 1,5 m)
u y3kas (5-25 m). @opMbl pyciioBoro penbeda mpecTaBIeHbl PEAKHMH rajIeCYHO-BATyHHBIMHU
noboynsmu mmpuHor 2—10 M 1 aymHOM 1040 M, TOABMKHBIMH OCEPEIKAMH, BBITSHYTBIMH
BHHU3 II0 TE€YEHHUIO KocaMH. Bce oHM HHU3KHE, BBICOTOM He Oosnee 0,5 M Haj MEKEHHBIM
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YpOBHEM, B T€UECHHE T0Jja HEOJHOKPATHO 3aTOIUIsIEMbIe B MOJIOBO/IbE M MaBoaku. Ha Hux
(hopMHUpyIOTCs TOOOYHEBBIC, OUEHB PEIKO — OCTPOBHBIC MOiMbI. Kak u Ha pyciax ¢ ACO,
MOBEPXHOCTh MONMEHHBIX MAacCHBOB MMEET MEHBIIMH YKIIOH, YEM PYyCIO; OHH 00pa3yroT
CTYNIEHBKH, OPUEHTUPOBAHHbBIC BIIOJb OCH JONMHBI, BBICOTA KOTOPBHIX yBEIWYHBACTCS OT
npuBepxa K yxBocTblio ¢ 0,51 10 2-2,5 M. B ymenssx n TecHUHaX MoiMsbl pparMeHTapHbIe
CKeJIETHBIE, Pa3BUBAIOIMECS HA OCHIIMSIX, BHICHIIKAX JIJABUHHOIO U CEJIEBOTO MaTepuania.
Pycno ¢ pasButeiMu amtroBuansHeiMi (opMamu (PAD) mpuypoueHo K MEKTOpHBIM
KOTJIOBUHAM, CTPYKTYPHBIM PpACHIMPSHUSIM JOJNUHBI W CTYNEHSM BBbIIIE JPEBHUX W
COBPEMCHHBIX KOHYCOB BBIHOCA. MEXEHHOE pYyCIO MHOTOPYKaBHOE; OCHOBHBIMHU
topmamu penbeda SBIAIOTCS IUIOCKHE MACCHBHBIC OCEPENKHM W BAyHHO-TaJICIHBIC
nobounn mupuHOH 40-100 M co CIOXHBIM TpsaoBEIM penbedom. Illmpuna mosica
pycnodopmupoBanus cocrasiser 80-350 m. Ha pycinax ¢ PA® dopmupytorcs octpoBHbIe
U JI0KOMHHO-OCTPOBHBIE TMOIMBI (puc. 4). OcOOEHHOCTh rajIeYHO-BATYHHBIX OCEPEIKOB -
ux BepeTeHooOpasHas opma, Oombmias (30-80 M) IMHA IPU OTHOCHTENBHO Majoit (5—15
M) mmpuHe. beperossie moiimel mmpuHOi 100-200 M HacIeqYIOT Y3KOTPSIOBEIN penbed.
Ha amanTupoBaHHOM MOJNOTOM3BIIINCTOM pyclie B HIDKHeH dactd HipkHeOakcaHCKON
KOTJIOBHHBI OCEPENKN UMEIOT TyrooOpasHyio (opMy, TOBTOPSIONIYI0 U3THObI pyciia, MpH
MX 3apacTaHlM BO3HUKAIOT H30THYTO-OCTPOBHBIE MTOWMBI HeOOIbION (20—50 M) IIMPHHBL.
ITpeBparienre HandoIEe BHICOKHX YacTeil nosica pycioopMUPOBaHUS B ITOHMY TIPOUCXOIAUT
B MEXCEJIEBOH MEPHOI, IIPOIOIDKUTETFHOCT KOTOPOro Kosebnercs ot 5 1o 15-30 ner. B ycioBmsix
HeOOMBIIOro 00bEMa TMOCTYIAIOIIETO B THO JONMHBI MaTephaita HaOMIOOAaeTCs INIABHBIA POCT
OTHOCHTEJIBHBIX OTMETOK JUTFOBHANIBHBIX 1 aJUTIOBHATIEHO-CENEBBIX (hopM penbeda. OH BbI3BaH, ¢
OZIHOH CTOPOHBIL, OTII0KEHUEM Ha HX TIOBEPXHOCTH OTHOCUTENBHO TOHKOTO MaTeprasa — 0T MEIIKON
TaJIbKU U 1Ie0HS /10 IECKOB U WJIa; C IPYTOH - HalPaBJIeHHbIM BpE3aHHEM MEKEHHOTO PyCia PEKH.

Puc.4.  JloxxOunHO-ocTpOBHAs noiima p. bakcan Beime noc. Heitrpuno.

HaHochl OCakmaroTCsl MPH 3aTOIUICHHM [THA MOJMHBI B IIOJIOBOIBE, IMOCTYIAIOT CO
CKJIOHOB JIOJIMHBI C JIABUHAMH, OIOJ3HAMH M OCHIIIMH; MPeoOIaaloT KPYIMHO3EPHICTHIE
U TPaBEIHCTHIC MECKH. POCT OTMETOK ocep&nkoB, MOOOYHEH W TP MPOUCXOAWUT MO BCei
JIOJIAHE, OT YCThs p. Ynmiep-Azay no T. TeipHay3. B OonpmIMHCTBE CciTydacB OH HE MPEBHIIIACT
5-20 cM, Ho Mectamu pocturaer 0,5-1,5 m B rog. O0BEM HAHOCOB, OTIIATAIOIIMXCS 33 IO
Ha y4acTke jJHa JonuHbl aauHoi 400-500 M u mupuHOHM mosica pyciodopmupoBanus 40—
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130 M cocrasiser, B cpennem, ot 0,7 no 4 teic. M* (Vinogradova, Krylenko, Surkov, 2007).
Hawnnok HakaruimBaeTcsi IPeMMyIIECTBEHHO Ha HU3KUX (MeHee 1 M) Tpsaax, ¢ yBeIn4eHueM
HX OTMETOK MHTCHCHBHOCTP €T0 HaKOIUICHHS IIOCTEIICHHO YMEHBIIIAETCS.

30Ha pa3MbIBa OrpaHUYCHA THOM MEKSHHOTO PYClia, a HaOIIomaeMoe IMMOHIDKEHIE OTMETOK
JIHA KOJIeONeTcss OT HECKOJIbKMX CM 10 1,5 M B Tonm Ha JIOKanbHBIX ydacTkax. Hambomee
WHTEHCUBEH Pa3MbIB Ha YYacTKaX C IMOBBIILIEHHBIMH YKJIIOHAMH M CKOPOCTSIMH TEUEHHS: BO
(pOoHTaNBHOI 30HE CENEBBIX CTYNEHEH M MOPEHHBIX T'psiJl, HA OTPe3Kax BPE3aHHOTro pycia ¢
Y3KHM JHOM JOJHMHBI U HeOombiioi (2040 M) mmpuHON mosica pycinodopmupoBanust. Tak,
CYMMapHBIX pa3MbIB THa pyciia bakcana Bo (ppoHTaIBHOI 30HE KOHYca BEIHOCA p. KybacaHTbI
3a 2003—-2008 rr. cocraBmn 60—140 cMm, orpuratenbHbIi Oamanc HaHOCOB — 1,4 THIC. M® Ha
400-meTpoBoM oTpe3ke. Pycio 3necs nopoxkucto-soponagHoe, mupuHoi 10-15 M, ¢ ykioHamu
10 80%o, ¢ KPYITHOOOJIOMOYHBIMU HAHOCAMH, 325KaTO MEK/LY CEJIeBBIMH TeppacaMu.

B pacumpenusix tHa gonuHbl ¢ mmpokuM (50-100 M 1 6onee) nosicoM pycrnodopMUpoBaHus
pPa3MBbIB JTHA MEHBIIIE, a B PAZE CIy4aeB OTCYTCTBYeT. [Ipeobnaganre miomany modouHe, e
TIPOMCXOUT HAKOIUICHHE HAHOCOB, Haj IUIOMAIBI0 pycia, e HACT pasMbIB, ONPEHENsieT
CYMMapHBI TIOJIOXKHUTCIBHBIN OajaHC HAHOCOB Ha TIOJOOHBIX OTpes3kax. Hampumep, Ha
500-MeTpoBOM ydacTKe HIDKe KOHyca BbIHOca KyOacaHThl Bpe3aHue pycia (IIMpHHa mosica
pyciodopmupoBanust 45-100 M, ykiaon 20-30%o) B 2003-2008 rr. cocraBmio 40-70 cwm.
MOIIHOCTh OTJIOXKMBIIMXCS HA ITOBEPXHOCTH aJUTIOBHUAJIBHO-CENIEBBIX MOOOYHEH MecyaHbIX
W MEJIKOTAIeYHbIX HaHOCOB cocTaBuia 10—65 cM, 4TO ONpenesnio MOJMOXKUTEIbHBIN OanaHc
HaHocoB B 0,15 teic. M®. B paifone noc. HelitprHo Ha ygacTkax pycna ¢ PA® u mmprHoOit mosica
pyciodopmupoBanust 120 M pa3MBIB THA B OCHOBHBIX pyKaBax 3a 2003—2005 1. coctasi ot 30 no
120 cMm, B 2005-2007 rT. — emre 40—60 cM. Tem He MeHee, OaTaHC HAHOCOB Ha KITFOUCBBIX YUACTKaX
coxpansuics nonoxutenbHbM — 0,24—4.90 1eic. M* (Vinogradova, Krylenko, Surkov, 2009) .

3apacTaHue aJuIlOBUAIIbHO-CEJIEBBIX U aJUTIOBUANIBHBIX (hOopM penbeda, hopMupoBaHue
MOYBEHHO-PACTUTENILHOTO MOKPOBa M MPUPOAHBIX TeppuTOopHanbHbIX KoMiuiekcoB (ITTK)
MIPOUCXOAUT TPIMEPHO OAWHAKOBO HA MOMMax BCEX THUIIOB, OHO OIPENEISeTCS] BEICOTHOM
MTOSICHOCTEIO B TOpaX, PeKUMOM 3aTOTUICHHS THA JONUHBI U €T0 pebedoM.

JIHO MONMHBI 3aTaluIMBAcTCsl ¢ Masi 10 CEHTAOpPh — B HamOonee OIaronmpUsITHBIA IS
Pa3BUTHS PACTUTEIILHOCTH IIEPUO, YTO 3HAYUTEIHHO YMEHBIIAET BO3MOYKHOCTH 3aKPETUICHUS
PaCTUTENBHOCTHIO TIOJBMYKHOTO BaTyHHO-TasieqHoro aymwmosust. Ho ¢ ormetok 1,3—1,5 M Haf
MEKCHHBIM YPOBHEM MPOAODKUTENILHOCTh 3aTOIUICHHs ObICTpo cHMkaercs. [1o naHHBIM
THIPOJIOTUIECKOro mocta TeIpHBIay3, Ha OTMETKe 1 M HaJx MekeHbIo 0HO cocTtasisier 130—-140
CYTOK, YTO TIOTHOCTBIO MCKITIOYACT IOSBICHUE KaKOH-THO0 pacTUTEIFHOCTH, Ha OTMEeTKe 1,3
M — yxe BIBoe MeHbIe (70-85 cyTok), Ha otmeTke 1,5 M — He 6omee 30 cyTOK, 9TO JOMyCKaeT
rocelieHne OOJBIIMHCTBA BUJIOB AE€PEBbEB M KycTapHUKOB; 1,8 M — 10—15 nueit, Bbime 2 M —
He Oosee 5 cyTOK. 31€Ch 3aTOIUIEHHE yXKe IPAKTHYECKH HE BIUSET Ha COCTaB PACTUTEIBHBIX
coobmiectB. Taroke OBICTPO C YBEIMYEHHEM OTMETOK YMEHBIIACTCSI U BEPOSTHOCTH
3atoruienns. Eciu mo otmeTkw 1,5 M Bozma momHIMAaeTcsl IPaKTHIEeCKU €XKEroHO, TO TOHMBL
BBICOTOH 1,8 M 3aramuBarorcs He yaule 1 paza B 5—7 JieT, a OMMBI BBICOTOM 2 M — TOJIBKO B
WCKITIOYUTEITEHO MHOTOBO/THBIE TOJIBI.

CBOeOOpa3HbI  «IPOJOIBHO-CTYIIEHYAThI» — pelbed) — aUTOBHAIBbHO-CEEBbIX  IOMM
OIIpeIENIAET XapaKTep X 3aTOIUICHHs. 3aTOIJIEHHEe MAacCHBa IPOUCXOIUT CBEPXY, [JI€ €ro BBICOTA
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HaJl MeXCEHHBIM ype3oM Bcero 2050 cm. Boma moctymaer mmpokuM (pOHTOM, HO TMOJHOTO
3aTOIUICHHs! MOMMBI He HaOmonaeTcst. [ToTok ObICTPO paccpesIoTOMMBACTCS HA MENIKHE CTPYH U
PYUEHKH MEXTy TPSIaMH, YaCTUYHO YXOIHT B TPYHT ITO IIEJSIM MEXIY BaJlyHAMH U OOJIOMKaMH.
B HmxHelt yacTi MaccuBa BOza CIMBACTCS B PYCJIO IO HECKONBKMM MPOMOWHAM B YCTYIIE U
GOKOBBIM IPOTOKaM. TaKoe «IepHUBALIMOHHOEY 3aTOIUICHHUE XapaKTePHO M [T 3pEITbIX OeperoBbIX
oM. B BbICOKHE MONIOBO/IBS BOAA TIOCTYTIAET U Ha JOCTAaTOYHO JIPEBHUE U YIAJIEHHBIE OT pyciia
AJUTFOBUAIILHO-CEJIEBBIE U CEJIEBBIE TEPPACHI, TOCKOJIBKY BHICOTA X MaCCHBOB HaJ1 PYCJIOM B BEPXHHX
1o TedeHuto ydacTkax He 6omee 1 m. [Tpu atom B 200400 M HIDKE TI0 TEYEHUIO TTOIMBIBAEMBIIA
sIp MacCHBa HEPEIKO UMEET BBICOTY /10 4—5 M. 3TO HAMHOTO IPEBHIIIACT MAKCHMATFHBIE YPOBHU
TIOJIOBO/TBSI, HO ONaromapsi «3aToOIUICHHIO CBEPXY» COXPAHSCTCS BO3MOXKHOCTH OTIOKCHHUS Ha
MOZIOOHBIX MAcCHBaX MECYaHO-WIIMCTOTO HAWIIKA M JIaXKe BJIEKOMOW IOTOKOM TallbKH (PHC. 5).
Hanpumep, Ha npaBoOepe:xHOM MacciBe HIKe Basia TroOene (BbICoTa HaJl COBPEMEHHBIM PYyCIIOM
34 M) MOIIHOCTb MECUYAHOTO HAMJIKA HaJ| MOJIOTHOM aBTOMOPOIH, 3a0pOIICHHON B KOHIE 60-X
TOZIOB TIPOIIIIOTO Beka, focturaet 20-50 cM.

«/lepuBaroHHOE» 3aTOIDICHHWE TAKOKe XapakTepHO U TNPUMHUTHBHBIX CKEJIETHBIX W
MOOOYHEBBIX TIOMM B YIIENBSIX M TECHHHAX, M30THYTO-OCTPOBHBIX ToiM HrpkHeOakcaHCKOM
KOTJIOBHHBI, ¥ B TOPA3/I0 MEHBIIICH CTENIEHN — JUTSl IPOTOYHO-OCTPOBHBIX 1 JIOKOMHHO-OCTPOBHBIX
TI0HM, (POPMHPYIOIIHMXCS B YCIIOBUSIX CBOOOHBIX PYCIIOBBIX Jie(hopMalvii Ha pyciie C pa3BUTHIMU
ALTIOBHATBHBIMU (hOpMaMH. YKJIOHBI JIHA JIONMHBI 371eCh ONM3KK K YKJIOHAM PyClia, MPUBEPXU

OCTPOBOB M OEpEeroBbIX MAacCHBOB YaCTO MMEIOT XOpOIIO BBIPAXKEHHBIE TTOIMBIBAEMBIE SIPbI
BBICOTO# 1-1,5 M, KoneOaHws1 ypoBHEW BOABI B PyCile U Ha TIOWME IPUMEPHO OIFTHAKOBEL. OTHAKO
TIOJIHOTO 3aTOTUICHMS ITOMMBI M Ha 3THX Y4acTKaxX HE IPOUCXOINT M3-32 PACILIACTHIBAHMS ITOTOKA
TI0 OTHOCHTEINIBHO IIMPOKOMY JIHY JOJMHBI M 3HAYUTEIBHBIX TIONEPEUHBIX YKIIOHOB. 3aTOIICHHE
MOMMBI 3aBUCHUT HE CTOJIBKO OT BBICOTBHI ITOJIOBOZIBSI, CKOJIBKO OT BO3MO’KHOCTH JIOCTYIIa BOJIbI Ha
TOT WJIM UHOW MacCHB.

Puc.5. JlepuBaunoHHOE» 3aTOILICHHE BEICOKUX MOWM U Teppac: A — pydelKH Ha CENEBBIX
Teppacax, OKPHITBIX COCHOBBIM JIeCOM, b - OTIIOKeHUe ajuTioBUS HAJl TOJIOTHOM
crapoit aBromoporu (1).
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OC00EHHOCTH BOJHOTO PEXXHUMa ITOWMBI OITPEACIISIOT BBICOTHOE MOJIOKEHUE IPUPOIHBIX
KOMIUIEKCOB Ha JHE JonuHbI (puc. 6). Bricora I[ITK Hax ype3oMm U MpOIOKUTEIHHOCTH
€r0 3aTOIUICHHUS UTpaeT HeOOBIIyIo poilb B TaHAmAa(THONW nuddepeHmannu. SpycHOCTh
IITK, oObraHast Ha moWMax PaBHUHHBIX PEK, 3A€Ch BBIpaXEHa cinabo; pasaeneHue Ha
KOMIUIEKCHI «HU3KOT0» U «BBICOKOT0» YPOBHEH BEChMA YCIOBHO, OHH YaCTO PACIIONAararoTCs
Ha OJHUX M TeX )K€ OTMETKax HaJ MeXeHHbIM ype3oM. OObIYHA cUTyalus, Korga Ha
MMOWMEHHOM MacCHUBe (3aJJepHOBAaHHOM MTOOOYHE, OCTPOBE H T.J1.) BBIICPKUBACTCS €ANHCTBO
MOYBEHHO-PACTUTENILHOTO TIOKpOBa M (Gopmupyercst onuH dnementapHbiii [ITK (pamms),
HE CMOTpS Ha amIuUTyny penbeda B 1,5-2 M. Pemarommm dakxropom manmmadpTHOMN
muddepeHnmanyy BHICTYIIAET BO3PACT MACCHBA, KOTOPBIN Ompesernsiercs, B 00IeM ciydae,
MIPONOJIKUTENBHOCTBIO «CIOKOMHOTO» MEKCENIEBOT0 MEpPHOoJa, KOrAa MoiMa pa3BHBAETCs
3BOMIOIMOHHO. CeneBble MaBOAKU M «AEPUBALMOHHOE» 3aTOIJICHUE BBICOKUX MAacCHBOB
pa3MBIBAIOT BBICOTHYIO rpaHuny Mexay I1TK moitm, HaamoiiMeHHBIX Teppac paziIHYHOIO
TreHe3uca W HIDKHUX 4acTeil ckiIoHoB. DpomronuoHHbl psn [ITK mpeaensHo cxar: 1o
BBICOTHI 1,2—1,4 M HaJ MEKXEHHBIM ype30M Ha BalyHHO-TAJICYHBIX TIOOOYHSAX M OCEpENKax
MOTYT CyIIECTBOBATh TOJHKO KypTHHBI THOHEPHOH PACTHUTEIBHOCTH M Pa3peKeHHBIC JIyTa,
Boimie 1,5-1,8 M popMupyeTcs npakTH4ecKkn BeCh CIIEKTp (anuii.

B pesynerare moCTENEHHOr0 pOCTa OTMETOK COKpalaeTcs IPOJOIKUTEIBHOCTD
3arorieHus nodbouneit u ocepéakoB (ITTK 1), uto crocoOCTBYeT MX 3apacTaHUIO TPaBSHUCTOM
PaCTUTENBHOCTBIO, TIOPOCBI0 Obnenuxu U Oepé3pl. OBomoiponHbil psin [ITK  moiimbr
nmeet e BerBu. Omay (ITTK 1-8) 00pa3ytor koMmImiekcsl, popMupyromuecs Ha TaICIHbIX 1
KPYITHOIICCYaHBIX HAHOCAX B «CTPEKHEBOH 30He» moToka, npyTyro ([TTK 11-15) — koMIuteKcsr,
o0pasyronecss B OTHOCHTENBHO CIOKOWHBIX YCIIOBHSIX Ha TOHKHMX IT€CYaHO-MIINCTBIX H
CYDIMHUCTBIX OTIOKEHHSX; MepBas BeTBb IpeoOnajgaer. [lo KIMMaTH4ecKuM YCIOBUSIM
HanbosbIM pasHoodpaszueM I1TK oTmuyaroTcst moiMsl B ropHo-JiecHo# 30He (1400-2300 m).

[TuoHeps! — TaMapucK, KUIpei U HEKOTOpHIE 37aKd (MSTINK, OBCSAHHUIIBI, BEHHHUK) —
BHaJaJIe MOSBIIAIOTCSA B MOHIDKECHHUAX MEXKAY I'PSAAMH, III€ HMEETCS OTHOCHUTENBHO Ooree
TOHKWI Marepual, ¥ B YXBOCTbSIX NOOOYHEH, Hanboiee BBICOKHX, W IPAKTHYECKH HE
3arormisgeMblx. OTAenbHbIE KypTUHBI TaMapHcKa NOABISIIOTCA Ha oTMerkax 0,7-0,9 m Hag
ype3oM, Hanbosiee OIaronpHusTHbIE YCIOBHS IJIsl 3apacTaHusl OTMEYAIOTCS BBIIIE OTMETOK
1,2-1,5 m (IITK 2). [IpoekTuBHOE MOKPHITHE MMOHEPHBIX TAMAPUCKOBBIX M 37IAKOBBIX JIyTOB
penko npesbimaet 10%, a Beicora— 0,5 M. B cy0anpnuiickoii 1 anbIHiiCKON 30HaX IBOTIOLINS
MONM (paKTHUECKH OCTaHABIMBACTCS Ha 3TOH cTaany; c1abas 3aA€pHOBAHHOCTD JJHA JOIHHBI
HE CIIOCOOCTBYET OTJIOXKEHHIO TOHKOTO MaTe€pHala M Pa3BUTHIO ITOJHOIEHHBIX MOHM.
B pesynbrare pyciio bakcana uMmeeT 31ech TOINBKO CTPYKTYypHBIE M3THOBI M pa3BETBICHUS,
00yCJIOBJIEHHBIE TE€0JIOTHUECKUM CTPOSHHEM JIOIHHBI M CENIEBBIMU TPSIIaMU.

B ropHo-necHo# 30He yxe uepe3 3—5 JeT MPOEKTUBHOE TMOKPHITUE TPsJl TaMapUCKOM
yBenmumBaeTcs ¢ 5—10 10 70-80%, BbicoTa 3apocneii qocturaet 1-1,5, mecramu 1o 2 m (ITTK 3,
puc. 7). Kpome Tamapucka, B TpaBOCTOE y4aCTBYIOT KYPTHHBI 31aKOB M Pa3HOTPABbSI, HO MX JIOJIS
B TpaBocToe He npebimiaet 15-20%. Hapsimy ¢ TamapuckoM, Ha MOBEPXHOCTH BOJHHCTBIX H
OyrpucThIX TOOOYHEH M Teppac MOSBILIETCS] eIMHUYHAS TOPOCIIh 00NeTxu 1 6apbapuca. Ciroi
TOHKHX NI€CYaHBIX HAHOCOB I10]] [TOJIOTOM ITEPBUYHBIX JIyTOB HECIUIOIIHOM U He npeBblIiiaeT 5—10
cM. B mMexceneBoil nepros Iionaab TaMapucKoOBBIX JIYTOB Bo3pactaeT Obictpo. Hampumep,
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3a 4 rona onu nokpeut 80% JeBoOepexHoro Maccupa pazmepoMm 700x150 M B 1 kM Bblle

noc. Hetitpuno. 3a tpu roma (2003-2006 rT.) Tuonaas 3aJepHOBAHHBIX AJLTIOBHATBHBIX H
AJUTIOBHAIIBHO-CETIEBBIX (opM pernbeda B nonuHe bakcana Bbime I. ThIpHBIay3a BO3pocaa Ha
25-40%. Yem mmpe nosic pycaopopMHUpPOBaHHS, TEM HHTCHCUBHEE HAET €0 3apacTaHue.

Puc. 6.

Boicota annmioBuansHbiX W anniosvanbho-
cenesbix TEppac Haa MEXEHHBIM YDOBHEM
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OBOMIOIMOHHO-ANHAMIYecKuil  psix  snemeHTapHeix [ITK (dammif) moitmer
bakcana B ropHo-JiecHO# 30He. BanmyHHO-raneuHple MOOOYHH, KOCHI, TPSJIbI
u ocepénku: 1 — TUIMEHHBIC PACTUTEIHFHOCTH, 2 — C SAMHUYHBIMUA KypTHHAMHU
TaMapUCKa, KUIIPEsI ¥ 371aKOB; IEPEKPBITHIC MATIOMOIHBIM (2—5 CM) HECIUIOIIHBIM
MECYaHbIM YEXJIOM: 3 — MOJ 3JIaKOBO-Pa3HOTPABHO-TAMAPHCKOBBIMHE JIyTaMH C

CHANGES IN FLUVIAL SYSTEMS

MOpOCbio obenuxu u 6apoapuca (Bbicota 1,5—1,8 M, MIPOSKTHUBHOE MOKPBITHE
50-70%), 4 — mox KypTUHHBIMU OOJIETTUIITHUKAMH BBICOTON 2—4 M C MIPUMECKIO
Gapbaprica U TOpOCIBI0 Oepé3pl pa3HOTPABHO-3IIAKOBO-TAMAapUCKOBBIMH, 11
— TIEPEKPBITHIE MAJIOMOLIHEIMU (1—3 CM) 3aMJICHHBIMH TECKaMH, C KypTHHaMH
OCOK, BJIaroJlloOMBOTO pa3sHOTPaBbs, 3JIAKOB M TaMapucKka, 12 — IepeKphIThie
MaJIOMOIIHBIMU WJIAMH, IOJ] OCOKOBBIMH M 3JIaKOBO-OCOKOBBIMHM JIyTaMH C
KypTHHAaMHU MBBI, OJIbXH, TaMapucka. Huskue m cpenHue Moioaple MOMMBI: 5
— BaJIyHHO-TAJICYHbIC C MPUMUTHBHBIME MajoMmomHbMH (10-30 cMm) mecuaHo-
TaJICYHBIMHU TI0YBAMH, ITOJ] HU3KOPOCIBIMH (3—6 M) OOJETTHITHUKAMH C ITOJIECKOM
n3 OapOapuca, anpau U npuMeckio 0epéssl (5—10%) pa3HOTPaBHO-3/IAKOBBIMH
C y4yacTHEeM TaMmapucka, 6 — IecyaHO-TaJedHble Ha BaJlyHHOM OCHOBAaHUH,
C JepHOBbIMH MasioMOIIHbIME (40—-60 cM) aJUTIOBHAJIBHBIMH ITOYBaMH, IO
obnennxoBo-0epézoBbiMu Jiecamu (10—12 M) ¢ T'YCTBIM ITOJUIECKOM M3 WBBI H
Oapbaprica 371aKOBO-Pa3HOTPABHBIMHU, 13 — BaJlyHHO-TaJICUHBIC, IEPEKPHITHIC
MaoMoIHeIM (20—50 cM) mecuyaHO-CYIIMHUCTHIM HAMIKOM, C IPAMUATHBHBIMHI
U CJIOMCTBIMH AJUTIOBHATIBHBIMH ITOYBAMH, ITOJ] KYPTHHHBIMH Pa3HOTPAaBHBIMH
MBHSIKaMH ¥ OJIbXOBHUKAMH BBICOTOM 2—4 M ¢ TOpociibio Oepésbl. Beicokue 3penbie
MOKWMBI M HU3KHE TEppachl: 7 —IecyaHble, Ha BATyHHOM OCHOBaHUM, C IEPHOBBIMU
CJIONCTBIMU AJTFOBHAIBHBIMH ITOYBAMHU, 107 OEpE30BBIMH JIECAMHU BBICOTOH 15—
18 M ¢ MpUMECHI0 COCHBI M TIOAJIECKOM M3 OOJNENMUXH 371aKOBO-Pa3HOTPABHBIMH,
8 — mecyaHble, C TOPHO-JIECHBIMH CYTIECUaHBIMU M MECYAHBIMHU IOYBAMH, IOJ
COCHOBBIMH M 0Oep&30BO-COCHOBBIMH Pa3HOTPABHO-3JIAKOBBIMH Jiecamu, 14
— CYDIMHHCTO-TICCYaHbIE Ha BaJyHHOM OCHOBAaHHUH, BOJHUCTO-TPSIOBEIE,
¢ ManoMmomiHbMH (4050 CcM) CIIOMCTBIMHM aJUTIOBHAIBHBIMU TOYBAMHM, IOJ
OJIbXOBO-MBOBBIMH 3JIaKOBO-Pa3HOTPAaBHBIMU MEJIKOJIEChAMH, 15 — cyrmuHHCTO-
MecyaHble, MO CIOKHBIMH Oep&30BO-MBOBBIMU PA3HOTPABHBIMH JIeCaMH Ha
JEPHOBBIX CYDIMHHUCTBIX INEOHHCTBIX MOYBaX. TE€XHOTEHHBIC MOIM(UKAINU
BBICOKHX TIOMM M HU3KHX Teppac: 9 — recuansle, ¢ aJUTIOBHAIIBHBIMU JICPHOBBIMH
M TOPHO-JICCHBIMH TIOYBaMH, IO NapKOBBIMH OEpe3HsSKaMH C KypTHHHBIM
KyCTapHHMKOBBIM  IIOJUIECKOM, KJIEBEPOBO-Pa3HOTPaBHO-3l1akoBbIMM, 10 —
MeCUaHble, C OCBOGHHBIMH T'OPHO-JIECHBIMU U TOPHO-TYTOBBIMHU MOYBAMH, IO
MacTOUIIHBIMU HU3KOPOCIBIMH JIyTaMH C KypTHHaMH oOienuxu u Oapbapuca,
€IMHUYIHBIMU COCHAaMH U Oepé3amu.
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Puc. 7.  3arorueHHsle moiitMel ¢ TamapuckoBsiMu yramu (ITTK 3).

Crenyrommii 3Tan 3BOOIMN — 00pa30BaHUE KyCTapHUKOBBIX oM. [Topocib oOmenmxu,
Oapbaprica n Gepé3bl NOSIBISETCS Ha IIOOOYHSIX U OCEPENKAX OAHOBPEMEHHO C TaMapUCKOM U
Ha TeX e OTMETKax, HO (OPMUPOBAHUE TUIOTHBIX KyCTaPHUKOBBIX 3apOCiei BBICOTOH 3—6 M
(IITK 4 u 5) 3aaumaet amutensHOE, oT 7 1o 15, maorna no 30 net, Bpems. [IpuanHoii spiseTcs
JIOCTaTOYHO MEUIEHHOE HAKOIUICHHE Ha BaJIyHHO-TAJEYHBIX OTIOXKEHUSIX BBICOKHX TPSIT
MIECYAHBIX U 00JIee TOHKIX HAaHOCOB, TIPUTOIHBIX A1 (POPMHUPOBAHHUS CIOUCTBHIX TOUMEHHBIX
mo4B. MOIIHOCTh MeNKO3EMa Ha TPsaX, 3aHATHIX KyCTApPHHKOBOW PACTHUTEIBHOCTHIO (MX
MakcuMalibHas BeicoTa 1,7-2,1 M) Bcero 15-35 cm. [lo 30-nmeTHEro Bo3pacTa «I0KHBAIOT
JIMIIb HEMHOTHE TPSIAbl U MOOOYHH, OOJNBIIMHCTBO U3 HUX Pa3pyLIAeTCsl MPH HPOXOXKICHUH
0YEPETHOTO CeJIsI MITK B PE3yNbTaTe Oy>KIaHus pycia.

Pa3BuTre KycTapHUKOBBIX TMOWM MPOXOOUT NBe cTaguu. Ha mepBod (IIMTETBHOCTH
5-10 ner) Huzkue (1-2 M) KyCTapHUKOBBIC OOJICTIMITHUKH U OapOapuc cO3MAI0T KypTHHHEIC
TPYNIUAPOBKKA JauaMeTpoM 5-20 M, oOIiee MPOCKTHBHOE MOKPHITHE KYCTapHUKAMU HE
npesbimaet 50% (I1TK 4). IIpocTpaHcTBO MKy HUMU 3aHUMAFOT IJIOTHBIC TAMAPHCKOBBIC
3apOCIH BBICOTOM 1O 2 M, a TaKKe MHOTOYHCICHHBIC 3JaKH W Pa3HOTPaBbe (KHIIPEH,
ACIapIEThI, MIMAKHUK H JIp). MOITHOCTH ITECYaHOT0 YeXJia Ha 3TON CTaIuK He TIpeBbImaet 15
CM, OH emI¢ He CIUIOMIHOHN (TIpoeKkTuBHOE MOKphITHE 60—70%), a TOYBBI HE CHOPMHUPOBAHEL.
MaxkcumanbHas BbIcoTa Takux Tpsax 1,7-1,9 m. Ha Bropodl cragmm (IIUTETBHOCTH
15-30 7ner) MHTEHCHBHOCTh HAKOIUICHUS IICCKOB pPE3KO BO3pacTacT. MOIIHOCTh dexja
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(c OonbIIMM coMlepKaHUEM ralIbKU ) yBearnuuBaetcs 10 30—45 cM, HaunHaeTcst GOpMHUPOBAHUE
MIPUMUTHBHBIX AJUTIOBHAJIBHBIX MOYB C HEMPOYHOH NEpHUHON M MajoMomHbM (1-3 cm)
CBETIIOOKPAIIEHHBIM CepO-KOPHIHEBBIM ryMycoBsIM Topu3oHToM (ITTK 5). ObnemnnxoBrie
3apOCIIM CMBIKAIOTCS: MX TPOEKTHBHOE MOKpHITHE yBennuuBaercss 1o 50-80%, a BbIcoTa
— 10 6 M. ITox mooromM Menkoechsl NOSABISETCS, HOPOCHs UBHI M Oepé3bl. Ha aToit cragnmn
PE3KO COKpalaeTcsi NPOEKTUBHOE MOKphITHE TaMapucka — 10 30—40% u MeHee, TpaBOCTON
06ap0aprCcoBO-00JICTTMXOBBIX MEITKOJICCHI CKOPEE pa3HOTPABHO-3JIaKOBEI C IIpeo0iaTanueM
TIOJICBUI] U MATIIMKOB, HA TIOBEPXHOCTU MECTAMHU PA3BHUBACTCA HECIUIONITHOMN (HpOCKTI/IBHOC
nokpsiTre 40—-50%) MoxoBoit mokpoB. Ileputepuiiabie rpsabl, pacioIoKEHHBIE B THIIIOBBIX
YacTsIX Mosca pycioGopMHUPOBaHMUS, MOCTENIEHHO, IO MEpPEe BPE3aHUS PYCNA, BBIXOIAT
13 30HBI 3aTOIICHUS W (OPMHUPYIOT HAANIOWMEHHYIO Teppacy C BOJHHCTBIM pElbe(oM.
PactuTenbHbI TIOKPOB 371€Ch OJNM30K K 30HAJIBHOMY: B BBICOKOTOPBSIX OH IPEACTaBIICH
QIPNUHACKUMUA M CyOaNbIMHCKUMM JIyramMu, B paifoHe TypOasbl Azay — OepE&30BbIMHU
KPHBOJIECHS, HIKE — OOJIENMXOBO-OepE30BbIMH, OEpE30BO-COCHOBBIMH KM COCHOBBIMH
JiecaMy, a B paiioHe I. ThIpHbIAy3 — CyXOCTENHOM paCTUTEIbHOCTBIO.

B ropHO-1IecHON 30HE CIEMYIOMMII 3Talm — 0Opa30BaHHE BBICOKMX OYTPHCTHIX ITOWM C
o0ermxoBo-0epé3oBbMu 1 Oepé3oBbiMu Jiecamu (ITTK 6 u 7). ['psipl ¢ aTiME coodiecTBamu
HMEIOT BBICOTY 2—3,5 M M BBIXOIAT U3 30HBI €KErOJHOTO 3aTOIUICHUS (OHO OCYIIECTBIICTCS
TOJILKO «JICPUBAIMOHHBIMY criocoOoM). ['ycrhie obmnemixoBo-0epé3orbie seca (IITK 6)
— JBYXBSIpyCHOE co00IecTBO. bepésa (e€ momst B mpeBocroe okoio 50%) obpasyer ermié
Ppa3peXeHHBIN BRICOKHIA ApyC BBICOTOH 14—18 M, obnenmxa — Gosee TyCTO! 1 IUTOTHBIN HU3KHUN
(10—12 m). JIeca IMEFOT TYCTOH U TPYAHOIPOXOIMIMBIH KYCTApHHUKOBBIH ITOAJIECOK U3 Oapbapuca
1 MBBI, BCTPEYACTCS IIOAPOCT COCHBI, TPABOCTOW HU3KHH, Pa3HOTPABHO-3JIAKOBBIH 1 KPAITHBHO-
Ppa3HOTpaBHBIN. MOIIHOCTB MEJIKO3EMa, TEPEKPBIBAIOIIETO BTy HHUKH, HEPABHOMEPHA: MECTaMHU
NPEBBIILACT 1 M, HO MHOTIa BaJIyHbl JUAMETPOM 10 1 M nexar TMPAaKTUYCCKU Ha MMOBECPXHOCTH.
Kommnieke nmeeT yke mocTatodHo MorHble (45-50 cM) CIOHMCThIE aJUTIOBUAILHBIE TTOYBHI,
MIpUYEM T'YMYCOBBIM TOPU30HT MOIIHOCTBEO 5—7 CM 4acTO JIEMKOCYIJIMHUCTBIM, a Ha y4acTKax
C TIOBBIIICHHBIM YBJIQKHCHHEM MOKET MMETh OTOP(OBAHHYIO IMOACTHIKY MOIIHOCTBIO 12
CM 1 MOXOBOH TMOKpOB. bonbIiast 4acTh MOYBEHHOTO MPO(UIISI CII0KEHA CJIOUCTBIMU MEJKO- 1
CPEIHE3EPHHUCTBIMY IIECKaMH CEPhIMH, OENIECOBATO-CEPHIMU C BKITIOUEHHUSIMU TaJIbKH.

BepesoBble jeca ¢ MPUMEChI0 COCHBI U OONENUXH U MOAJIECKOM M3 UBBI M Oapbapuca
(IITK 7) 3aanmMatoT HanbosIee BEICOKHME YPOBHU MOWMBI M, OHH BCTPEYAIOTCS Ha OyrpucToO-
IPSAIOBBIX AJUTIOBHAIIBHO-CENIEBBIX Teppacax, Ha CKJIOHAX JOJWHBI, B JJABUHHBIX IIpodécax
u T.a1. PaKTHIECKH 3TO MEPEXOTHBIA K 30HATBHOMY KOMIUIEKC. MOITHOCTD 1OYB, ONN3KHX
Mo MOp(OIOTHH K TOPHBIM JIECHBIM, Konebnercs ot 20-30 cMm mo 1 M, MexaHWYECKUit
COCTaB CIJIOHCTBIH TaJIeuHO-TIECUaHbI, peKe- TrajleyHO-CYIIIMHUCTO-TIecuanblid. Bricora
HacaxaeHuil 3nech 12—-18 M, 60-70% 3anumaer Oepésa, 5—-10% - cocHa, oxomo 5%
— BbICOKas oOmemnuxa. Jlmamerp ctBoioB 10—15 cm, cocuel — g0 20 cm. Jleca mmeroT
pa3Hoo0pa3HbIil KyCTapHUKOBEIN moaiecok (OapOapuc, obnmenmxa, OOAPHIIIHUK, WBA), HO
ero coMkHyTOoCTh (0,5-0,7) 3HaunTensHO MeHbIe, 4eM B IITK 6. Bricora moanecka 1-4 M.
TpaBocToii pa3HOTPaBHO-0000BO 3JIAKOBBIH, BEICOTOH 70 | M, €T0 MPOEKTUBHOE ITOKPHITHE
60-70%. TocrioncTByOT TUMO(DEEBKA, MATINK, KOCTEP, PEKE BEUHUK U MOJCBHIIA; MHOTO
6060BI)IX — KJIIEBEPOB, TOPOIIKOB, a TAKKC 30HTUYHBIX. 3aKIIFOYUTENLHBIM DTAIIOM 3BOJIFOITUHU
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pacTUTENbHBIX COOOIIECTB HAa JHE JOJNUHBI SBISETCS (OPMHPOBAHHME KOMIUIEKCOB C
CYXHMH DPa3HOTPaBHO-3TaKOBBIMH cOCHOBBIMHU Jiecamu (IITK 8). D10 yXe moaHOCTHIO
30HAJIBHBIA KOMIUIEKC, C THIIMYHBIMA T'OPHO-JIECHBIMH MOYBAaMHM, PAcIpOCTPaHEHHBIA Ha
CEJIEBBIX Teppacax M BBICOKMX aJUTIOBHAJIBHO-CENICBBIX MOOOUHSX. B psze ciydaes BbIcOTa
Teppac C COCHOBBIMH JIECaMM Bcero 2—2,5 M, U OHM MOTYT 3aTalIUBaThCsl B BBICOKUE
nosnoBonksi. OOpaiiaer Ha ce0s BHUMaHHE Pa3peXEHHbIH MOIECOK 3THX JIECOB, U IOYTH
MOHOJIOMHUHAHTHBIN COCTaB IPEBOCTOSI.

B HmxnebakcaHCKoi KOTIIOBHHE (TOPHO-CTEIHAS 30HA) TIEPBUYHBIC 3/IaKOBBIE U 371AKOBO-
Pa3HOTPaBHBIC Jyra Ha BBICOKMX IOWMax Cpasy CMEHSIOTCS CyXOCTEMHOH PacTUTEIBHOCTBIO
C IIMPOKUM YYacTHEM MOJbIHEM U copHOTpaBbsa. Ha ormerkax 1,3—1,7 M Hax MeXEHHbBIM
YPE30M 37IECh BCTPEYASTCs] HEPEXOIHBIN KOMIIIEKC C JIyTOBO-KYCTapHHKOBON PaCTUTEILHOCTBIO
U TIPUMUTUBHBIMU TouBaMH. HeHapylIeHHBIX y4YacTKOB MONM IOYTH HE COXPaHUIIOCH;
OHa 3aCTPOEHa, 3aHsiTa OrOpOAaMH, MAacTOWIAMM, OTCTOMHMKAMH W XBOCTOXPaHMIUIIAMU
Teipasiay3ckoro 'OK. Pycio Ha 3HaUMTEIBHBIX OTpe3kax 00BaJIOBAHO M CTECHEHO HAOEPEKHBIMH.

ITpn ucnosnp30BaHNK THUIOBBIX YYacTKOB HONM M aJUTIOBHAJIBHO-CENIEBBIX TEppac MOA
macTONIA UX MPUPOJHBIE KOMIUIEKCH H3MEHAOTCS. O0nennxoBo-0epé3oBrie 1 OepE30BbIe
neca cMmeHstorcss napkoBeiMK Oepesnsikamu (ITTK 9). Bwicora nacaxnenmit 12—-15 wm.
COMKHYTOCTb JIpeBOCTOS 3/1ech He Oodbiie 0,5, 1epeBbsi pacroararoTcsi Ha 3HaYUTEIIbHOM
(5—8 M paccTostHUH APYT OT Apyra) Wik 00pa3yIoT OTAebHBIC TPYIIIbl. KycTapHUKOBBI pycC
n3 obnenuxu U Oapbapuca Takke pa3pekeH, ero Beicota 3—6 M. TpaBocToi Hu3KuH, 3—10
CM, BBIOMTBIN CKOTOM, €r0 MPOEKTHUBHOE MOKphITHE Bcero 30—50%. IIpeobnanator 3makw,
BCTPEUAIOTCS KJIEBEPa, 3eMJITHUKA, KUCIHIA. [Ipy HHTEHCHBHOM BBINAace W BBIPYOKax jeca
TIOJTHOCTBIO MCUYE3aI0T; UX MECTO Ha OyrpHCTO-TPSIOBOH ITOBEPXHOCTH 3aHMMAIOT CHIIBHO
CTpPaBJICHHBIE 3J1aKOBO-Pa3HOTPABHBIE JIyra C y4aCTHEM COPHOTPaBbsl — OCOTA, KOHCKOTO
mrasenst, noneiHed (ITTK 10). Beicota TpaBoctost 5-10 cM, npoekTuBHOE MOKpbITHE 50—
70%. Ilo myram packuaaHbl KypTHHBI U OTAEIbHBIE KyCThI oOjenuxu u Oapbapuca, HO
UX TPOEKTHBHOE MOKphITHE HE mpeBbimaeT 30—40%, a Beicota 2—4 M. Mectamu AepHUHA
BBIOMBAETCS CKOTOM ITOJHOCTBIO M 00pa3yI0TCs O4ary JIMIIEHHBIX PACTUTEILHOCTH TIECKOB.

IITK Bropoii BeTBM BCTpewaroTCsi B IHUWINE AONWHBI bakcaHa penko, oHH Ooiee
XapakTepHb! I PeK, UMEIOIUX TOHKHH WINCTBIM M MEIKONEeCUaHbI COCTAaB BJIEKOMBIX
HAaHOCOB U CYINIMHUCTBIE MONMBI. BanyHHO-rane4Hble OTIOXKEHHUsS CEeJIeBBIX Teppac 3[eCh
MTOKPBIBaeT TOHKHM HAWIOK, 3apacTalommii ocokoBo-3nakoBeiMu nyramu (IITK 11,12).
ITo mMepe HaxOIUIEHHS WINCTOTO U CYIIIMHHCTOTO AJUIIOBHS JIyra CMEHSIOTCS HBHAKAMH,
ompxoBHUKaMu ¢ mpuMmeckio Oepé&3pr (IITK 13, 14) u CHOXHBIMH OIBXOBO-HBOBO-
0epE30BBIMH 31TaKOBO-PAa3HOTPABHBIMU JIECAMH Ha AJTIOBHAIBHBIX JIEPHOBBIX CYTIIMHUCTBIX
nouBax (IITK 15). Beicora necoB 15—17 m. Jlong uBbl B HacaxaeHusx nocturaer 50%,
onbxu —10-30%. TaMapuCKOBBIX M OOJENUXOBBIX MOWM B ATHX Clydasx He oOpasyercs,
XOTS 3TH BUJBI IPUCYTCTBYIOT KaK MPHMECH B JIeCaX U KyCTapHUKaX.

Mop¢onorndeckast CTpPyKTypa M JaHAIIA(TOB TOPHBIX TEPPUTOPHUH — BOIPOC
JIMCKYCCHOHHBIH; HANOOJBIIYIO CIIOXKHOCTB MPEACTABISIET MECTO B HEH BBHICOTHBIX ITOSICOB
— IITK, conmocTraBUMBIX MO KIMMAaTHYECKAM M MOYBEHHO-PACTUTEIBHBIM Pa3IUYHIM C
NPUPOJHBIMU 30HAMU Ha PaBHUHAX, HO 3aHMMAIOLIMX JIMIIb 4acTh Me30(opM penbeda —
CKJIOHOB, pHUTrenei, BEepILINH, CEAJOBUH M Jp. JIHHIA JONHUH TOPHBIX peK 5—6 MOPSAIKOB,
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B KOTOPBIX MOTOK aKTHUBHO IepepadarbiBaeT penbed M (GopMHpYeT MOWMBI M Teppachl,
MOXHO paccMmarpuBarh, kak [1TK panra nangmadroB, He CMOTPsI Ha X MaJylO IUIOLIA/b.
Kputepuem moxeT OBITH yaesbHas SHEPTHs MOTOKA, COCTaBlstomas Ha bakcane 5-7 Tic.
KBT/M, 9TO cOMOCTaBUMO C yAENbHON 3HEPTHeil MOTOKOB KPYIHBIX PaBHUHHBIX pek — 00w,
CesepHoii [Iunsl, Bonry, nMeronmx mypoKkue NOHMbI ¢ pa3HOOOpa3HbIMH JIaH A TaMH.
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Abstract

Based on hydrologic modeling of Lviv-Volyn basin, a model of land use structure and
dangerous processes of both natural and anthropogenic origins was made with the aim
of identifying the areas threatened by floods. In the study the GIS method was emplyed.
The material presented herein is of methodological value and may be used for didactical
purposes.

AKTyaJbHICTh TeMH i HOCTAHOBKA MPo0aeMu

BunoOyBanss i 30aradeHHs KaM’ SHOTO BYT LI IPU3BOAUTH 10 aKTHBI3aIli1 HeOe3IeHnX
€K30TCHHHUX IIPOLECIB, IO CIPUYMHIIOTH TPaHC(HOPMAMil0 MPHUPOAHO-TOCIIOAAPCHKUX
CHCTEM, 3aTPOXKYIOTh JKHUTTIO 1 30pOB’10 HaceneHHs. HalBiguyTHinIe Ha cTaH MPUPOJHOTO
CEepeIOBHINA 1 )KUTTENISUILHICTD JITO[eH BIUIMBAIOTh TpaHC(hOpMaLiliHi Tpo1ecH, 3yMOBIIEHI
PO3BUTKOM TMPOCIIaHHS 3¢MHOI MOBEPXHI, 10 MPHU3BOAUTH 10 HIOPIYHOTO TEXHOTCHHO
3yMOBJICHOTO 3aTOILUICHHS TEPUTOPIH i yac MOBCHEH 1 MTABOIKIB, YTBOPEHHSI MiATOTUICHUX
1 3a0o0n0ueHNMX AITSTHOK. IliATONMIIEHHS CHPUYMHSAE CHUCTEMATHYHE ITOIIKO/UKEHHS Ta
pyHHYBaHHS )KUTIOBUX OYIMHKIB, IPOMICIOBUX 00’ €KTIB, JOPIT | KOMYHIKAIiif, TOTipIIaHHI
CTaHy JIICOBHX 1 CIJIbCHKOTOCIIOAAPCHKUX YTi/Ib.

3 METOI0 aHallizy ICHYIOHYOi CHTYyallii, OKpEeCcIeHHS MeX MiATOIUIEHHX TEPUTOpid Ta
BU3HAYEHHsI PU3HKY TPOSIBY TEXHOI'€HHUX TIOBEHEH 1 MiATOILICHHS y palloHax BUI00yBaHHS
KaM’SIHOTO BYTLLISA, HAMH MOOYIOBaHO JeTalbHI reoiHn(opMaIiiHi MOAEl IS KIFOUOBHX
ninstHoK «HoBoBonmmHCEk» (HoBoBommuCHKMH ['TIP) 1 «Mexupiaus» (YepBoHOTpanchKuit
I'TIP) macmraby 1:5 000. MomenbHi IDIOMII OXOIUTIOIOTH yc€ PI3HOMAHITTA TPUPOTHO-
TOCIIOJJAPCHKUX CHUCTEM B Mexax JIbBiBcbKO-BoNMHCBEKOTO KaMm’sTHOBYTUIFHOTO OaceiiHy.
Ha npukinani kimo4doBoi AUBIHKM «MeXHpiudsh pO3DISTHEMO 3aKOHOMIPHOCTI HpPOSBY
TEXHOTCHHUX TOBEHEH 1 MiATOIUICHHS B MEXaX Pi3HOPYHKI[IOHAIBHUX MPUPOTHO-
TOCIOAAPCHKUX CHCTEM PETiOHY.
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Buxigni nepenymoBu qocaiaaxeHHs

OCHOBHI TOJIO)KCHHSI 1 BUCHOBKH CTaTTi IPYHTYIOTBCSI HA PE3yNbTaraXx KOHCTPYKTHBHO-
reorpagiyHUX  JOCHI/DKCHb, SKI  TIpoBeleHI B Mexax  JIbBIBCHKO-BOJIMHCHKOTO
KaM’THOBYTUIBHOTO Oaceitny y 19972009 pp. 30kpema, aBTopamu JICTaIbHO MPOaHAaIi30BaHO
crieKTp reoekonoriyaux mpodnem (IBanos, 2007b, 2009a), cryminb TpaHc(oOpMOBaHOCTI
CTpykTypu 3emuexopuctyBanHs (IBanoB, 2007a, 2008a, 2009b; Kosamsuayk, 2008),
IHTEHCHUBHICTh TIPOSIBY IIPHUPOTHO-aHTPOIIOTEHHHUX IIPOIeciB  (0COONMMBO MPOCITaHHS
imnromienns) (IBaros, 2003b, 2006b, 2007b; Kowalczuk, 2007b), po3pobieHo pekoMeH a1,
CIIPSIMOBaHI Ha MOKpAIlaHHs CXeMH TepUuTopiaibHOro mianyBanHs (IBaHos, 2007a, 2009b).

Y po6oTi BUKOPHCTAHO BIACHUH JIOCBI Te0iHPOPMAaLiHHOTO MOJIEITIOBAHHS TPUPOJHO-
rocrnofgapcbkux cucreM (IBanos, 2009a, 2009b; Kowalczuk, 2007a) i po3BUTKY HeOe3MeqHNX
ex3oreHHUX mporecis (IBanos, 2006a; Kosampuyk, 2006, 2007) y paiioHax po3poOieHHs
TTOKJTAZiB KaM STHOTO BYT1JIJIS.

MeToauka reoinopmaniiiHoro MoxeJI0BaAHHS

s reoindopMaIifHOrO MOICNIOBAHHS BHUKOPHCTAHO IUIAHM T'€OIE3MYHOTO 3HIMaHHS
1pi3HOYACOBI cxeMH TipHIIHX po0iT MactrTady 1:5 000. Hagani Tonorpadiuay 0CHOBY ITiITOTOBICHO
1o potiecy crBopeHHs [ IC-monerni. 30kpema, IpoBeICHO TOIIApOBE OIPAIFOBaHHs iH(opMaIIii Ha
CBITJIONYJIBT], BUIPABJICHO TEXHIUHI HENIOJIKH 1 HEBIITOBIHOCTI IUIAHIB, 3 ICHEHO CKaHyBaHHS
1 3IIMBaHHS JIMCTIB Ta NPUB’S3KY KapTH JIO NMAHXPOMATHYHOTO KOCMO3HIMKY Spot DOI-10
i OararokaHaisHOTO Landsat ETM+ 3 po3auisHoro 3natHicTio 10 130 M BignosinHo (IBaHos, 2007b).
JI71st onparroBaHHs KOCMO3HIMKIB BHKOpHCTaHa rporpama ERDAS Imagine, Iuisi CKaHyBaHHS KapT —
ABBYY FineReader 9.0, ms 3umBaHbs KapT — PanaVue Image Assembler 2.05.

B 0CHOBY Te0eKoJOrivHOr0 MOJICTIOBAaHHS JOCHTIDKYBaHOi Tepurtopii moknmageno I'IC-
TEXHOJIOTI1. Y mporieci cTBopeHHs reoiH(opMariiHoi 6a31 JaHNX Ta IPH 11 aHai31 BUKOPHUCTaHO
psin monyniB I'IC-niporpamu Arc-Info 3 Bizyamnizaropom Arc GIS 9.3. 3a 10mOMOror0 MoyiiB
nporpamu — Editor 1 Standard Tools cTBopeHO Ta BifpenaryBaHo Oa3y gaHuX. OCHOBHUM
MOJIyJIEM J1Ist TOOYI0BH ITU(POBHUX Mozeei penbedy 1 MOIETI MOTY)KHOCTI MPOCITaHHS 3eMHOT
TIOBEPXHI CITY»XUB MOIYAb Spatial Analyst Tools — Interpolation— Topo to Raster: [1ns Bizyamizamii
CTBOPEHHX MOJeel BHKOPHUCTAaHO METOI PacTPOBOTO BiOOpaKeHHS TIOBEpXHI (grid),
TIEPEBAroI0 SIKOTO € SIKICHE BiMOOpa)KeHHs 3MMIAIDKEHUX 1 monorux GopM pemsedy. BomHoduac
y TIpolieci CTBOpEeHHsI 0a3u JaHWX ICHYIOYOI CTPYKTYPH 3eMJIEKOPHCTYBaHHS JOCIIPKYBaHOT
TEPUTOPIT 3aCTOCOBAHO PsiT IHINUX IHCTPYMEHTIB: Features, Fields, Generalization 1 Topology
mooyns Data Management Tools. JIjisi aHami3y CTaTUCTUYHKX JAHUX 3aiTHO Momyi Analysis
Tools ta psan ¥ioro iHcTpyMeHTiB Statistics, Calculate Geometry, Summarise i Field Calculator.

Tpancopmanisi CTPYKTYPH 3eMJICKOPHCTYBAaHHA B MeXKaxX MOJAEJBLHOI JLISHKH
“Mesxupivusa”

Crymine Tpancdopmallii TPUPOIHO-TOCTIONAPCHKUAX CHCTEM Yy pailoHax BHI00YyBaHHS
KaM’STHOTO BYTUDIS TMpOaHaNi30BaHO HAa TPHKIALI MOICNBHOI MITISHKH <« MeXupiads».
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KirouoBa minsiHka posmimena y Oaceiini p. Para (mputoka 3axignoro Byry), y wicui
(dhopMyBaHHS 1 IPOSIBY IIOPIYHUX HEOC3MECUHMX TEXHOTCHHHX MIOBCHEH, SIKi 3aBIAI0OTH 3HAYHOT
MarepiabHOI ITKOAX Ta 3aTPOXKYIOTh KHUTTIO HacelIeHHA. BoHa OXOmITioe mpoMaijaHINKH
Bimkpuroro Axiioneproro ToBapmcTBa «JIbBiBCHKAa BYTiIbHA KOMITaHis» (KOJNWIIHBOL
LlenTpanpHoi 30arauyBasisHOI (abpuku «UepBoHOrpaackka») Ta lepskaBHoro BigkpuToro
AxuionepHoro ToBapuctsa «IllaxTa» «Bizelicbka». MonenbHa JUIsSTHKA 3aliMa€e TEPUTOPIO
HeNpaBUIIbHOI, HAOIMKEHOI 10 MPSIMOKYTHOT, opMu, po3mip sikoi 4,3 x 4,9 kM, a mioma —
Mmaibke 16,3 km?. Ha Takiii HeBeNUKiii 3a TUTOIICIO TEPUTOPIl pO3MIIIICHHI BifBas BiIXOIiB
¢uorarii pabpuky, MOPOAHI BiABaIH 3a3HAYCHOI IIAXTH, iHIII TiPHAYOIIPOMHICIIOBI 00’ €KTH.
Paifon mocimipkeHHs € TycTo 3acenennM (monan 160 oci6/xm?) (Isanos, 2008a).

[Ticnst mouarky po3poONeHHs TOKJIaMiB Kam sHOro Byrimis (kiHemp 50-x pokiB XX
CT.) Y CTPYKTYpi 3€MJICKOPHCTYBAaHHS BIiIOYJIWCS CYTTEBI 3MiHW. 3HAYHI IUIONNI 3aiHATI
npomMaiinandrkamu BAT «JIbBiBchbka ByriibHa kommanis» 1 JIBAT «Illaxta «Bizelchka»
(0,69 km?%; 4,25% BijJ 3arajbHOI IUIONI JUISHKH) 1 BigBanamu ux mignpueMcts (1,45 km?;
8,89%); TyT po30ynoBaHi icHytoui 1 3’sBUIHCS HOBI HaceneHi MyHKTH (M. COCHIBKa 1 CMT.
lNpauK), po3mmpriacs Mepeka aBTONULAXIB i 3ami3Humpb (puc. 1). [ligmsemue po3pobneHHS
KaM’ SITHOBYTUJIbHHX MOKJIA/IiB Y pallOHi JOCITI/DKEHHS CHPHYMHHIIIO ITOSIBY MOCTIHHO 3aTOTUICHNX
oL, Ha ski npunagae 0,72 km? a6o 4,41% Bix ioro mwiomnii. JJOKopiHHI 3MiHH Yy CTPYKTYpi
3eMJICKOPUCTYBaHHS BifOysmcs Ha 28—30% 3eMeNbHUX YTib MOICIBHOT TUTTHKH.

3emni
HaceneHnx
nyHkTIB, 12,55%

3emMni 3anacy,

20.35%

/ 3eMni
3eMNi BOAHOrO - NPOMKU CAOBOCTI,
donay. 1.35% : 13,14%

ii 3emMni
\erancnopw;
401%

3eMNi NICOBOrO
cdoHay, 16,99%

3emMni Cinerocn
” NPU3HAYEHHA,
31.53%

N

Puc.1.  ChiBBiIHOIICHHS IUIONI y CTPYKTYPi 3€MJICKOPHCTYBaHHSI.

ITosiBa HOBOCTBOPEHHMX TPOMHCIOBHX 1 ITOCEJICHCHKHX OO0 €KTIB MpHU3BENa 0
CYTTEBOTO CKOPOUYCHHS IUIONI IIiJ] JIICOBUMH MacuBamu 1 piakomicesm (16,99%) Ta
cuiecprorocnonapeskumu  yrigusamu (31,53%). BomHouac 3pocia yacTka HeNpuaaTHUX
3eMelb, SKi BHBENEHI 13 TOCHONAPCHKOTO BUKOPUCTAaHHA 4Yepe3 IXHE MiATOIUICHHS 1
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3abomouenns (20,35%). 3a3nanu TpaHcdopmallii i caMi CUIBCHKOTOCIONAPChKI YTis:
3MEHIIIeHa YacTKa IJIONI IMiJ] pijUIel0 i HPUBAaTHUMH TOpPOIaMH, [0 MIPU3BEJIO J0 3POCTAaHHSI
YaCTKH 3€MEJb, SIKI BiABEIEH] mia macoBuima 1 cinokari. OgHaK Taki ITacoOBHINA 1 CIHOMKATI
BHKOPUCTOBYIOTh HE €()EKTUBHO Yepe3 3aMiHy KOPIHHOTO TPaB’sTHOTO IIOKPUBY OOJOTHUMH
BUAAMH POCIIUH 1 Oyp’sSTHAMU Ta MepioMYHE 3aTOTUICHHS YTi/Ib.

Binbmricte TipHUYONPOMHUCIOBUX 00’€KTIB (IpoMMaiaaHuYnkyu (GaOpUKH 1 LIAXTH,
BiZIBJIN) TSDKIIOTH O Mexupiuus 3axigHoro byry i Partu (puc. 2). OnHouacHo 1i TepuTopii
3alHsITI JIICOBUMH MacHMBaMH, PIAKONICCSIM 1 darapHukamu. [IpakTHyHO yci 3aToruieHi
IUIOMII TAaKOXK 3HAXOMATHCS B MEXaX IUIOCKHX 1 CIIA0OIPEHOBAHUX JIaHAMAPTHUX
CHCTEM, TOOTO y CXiOHIM YacTHHI MOJACTBHOI NUIAHKU. 3axiHa YaCTHHA IOCIIIKYBaHOL
TepUTOpil IHTEHCHBHIIIE OCBOEHa I 37e0UIBIIOrO 3aifHATa >KWUTIOBOIO 3a0yHOBOIO 1
CUIBCHKOTOCTIOIAPCHKUMH YT1JISIMH.

MoneawBaHHA PU3MKY NPOSIBY TEXHOTEHHUX NMOBEHeH i MiATONJIEHHA B MeKax
KJII0Y0BOI AIIITHKH

JocuimKyBaHa TepUTOPis 3a3HA€ IHTEHCUBHOTO BILIUBY Pi3HUX HEOE3TTEUHHUX ITPUPOTHO-
TEeXHOTE€HHUX MpolieciB Ta siBuil. Cepel HUX 0COOINBY POJIb BiIIrpatoTh IPOLECH PO CIAaHHS
3eMHOT IOBEPXHi YHACIIIOK aKTUBHOTO IMiI3EMHOTO pO3pO0OJICHHs ByriLIs O3 3aKiagaHHs
3BUILHEHOTO MPOCTOPY Ta il OCIJaHHs, BUKJIMKAHOTO CTATHYHUM HAaBaHTA)KCHHSM Bi/IBaiB
(Isanos, 2007b). [JledopmamniiiHi mpomecH MPOCTEKYIOTHCS IO BCIM IDIOMI MOIENBHOL
JUJISTHKY, 10 3HAYHO BIUTMBAE Ha (DYHKLIOHYBaHHS IPUPOJHUX 1 IPUPOAHO-TOCTIOAAPCHKHX
CHCTEM, OCOOJIMBO B MEXaX MICHEBOCTI IUIOCKHX 3aIlIaB 1 MepIIoi HaA3aIuIaBHOI TepacH.
[Ipouec mpocinaHHs IO Ma€ OJHAKOBHU BIUIMB Ha JITOTEHHY OCHOBY BEPXHIX IIapiB
3eMHOT KOpH, OJIHAK €KOJIOTi4HI HACIIIKK B MEXaX NPUPOJAHUX CUCTEM Pi3Hi 1 3aexkaThb Bij
cy4acHOi JaHAmAadTHOI CTPYKTYpH.

[IposiBamMu TpocimaHHs 3eMHOI TOBEPXHI OXOIUIEHA IIPAKTUYHO BCS TEPUTOPIs (OIU3BKO
98,3% Bin ii mormmi). [mnbuna mpociganHs 37e0LTBIIOT0 KOJTHBAETHCS Y IPOMIXKKY Bif 0,5
1o 1,5 M, a MakcuMalbHI 3HaUeHHS J0csATaloTh 3,46 M. Hesnauni Tpanchopmariiiini 3MiHu
(1o 0,5 M) HaWnommMpeHimi B MeXax KJI04oBOi IuIssHKU (puc. 3). Bonn xapakrepHi Juis
29,0% i muomyi. Y cBOO uepry, 30HH 31 3HAYHUM CTYIEHEM IPOsIBY IPOLIECIB MPOCiAaHHs
moBepxHi (MoHaz 2,5 M) BUSABJICHI JinIie Ha 3,8% TUTOMNI MiISTHKH.

Po3mimeHHs 11011 i3 Pi3HOI0 aKTHBHICTIO MTPOCAT0YHUX MTPOIECIB 3yMOBIIEHO, TOJIOBHO,
HASBHICTIO Y Till 9¥ iHIII YacTHHI IPOCTOPY BiANIPAbOBAHUX BYTUIBHUX IDIACTIB POOOTOT
MOTY)XHOCTI. BracHe y MicusX NMpoeKTyBaHHS Ha 3€MHY IOBEPXHIO KUIBKOX BYTUIBHHX
IUIacTiB (y HALIOMY BHIAAKY A0 YOTHUPHOX), IO PO3POOJSUIUCS aXTHUMU JaBaMH Y Pi3Hi
POKH, CIIOCTEpiraeMo HalBHII 3HAYSHHs NPOCiJaHHs MoBepXHi. [loka3HMKK IHTEHCHBHOCTI
nedopMaliiiHux 3MiH y KapOOHOBHX, BEPXHBOKPEHIOBHX 1 UYCTBEPTHHHHX BIiAKIAmTax
KonuBaiucs Bix 58 mo 65 mm/pik (IBamos, 2003b, 2006b). B ocraHHI poKHM MIBHAKICTH
BEPTUKAIBHUX 3MilllEHh 3€MHOI IMOBEPXHI CYTTEBO 3HU3MJIACS W CHOTOAHI HE MEPEBHUIIYE
15-20 mm/pik (IBanoB, 2006b). He3HayHa KibKICTH TI'€ONE3MYHHMX pENEpiB B Mekax
MOJIEJIBHOT IUISIHKY, Ha JKaJlb, HE J]a€ MOXIIMBOCTI 311HCHUTH aHaJli3 MPOCTOPOBHX Bapiarii
IHTEHCHBHOCTI MPOCIIaHHS 3¢MHOT TOBEPXHI.
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ITnomi i3 HAWOUIBIIMMU 3HAYCHHSIMH TPOCITAHHS PO3MIIICHI ] BiJBaJOM
30arauyBasibHOT (pabpuku 1 jgemio miBHiuHime Bifg Hboro (puc. 4). IlotyxHi medopmarii
MTOBEPXHIi, MOB’s3aHi 3 BiANpAIIOBAaHHSIM BYTUIBHHX IDIACTIB Ta OCITaHHAM IIiJl 3HAYHOIO
BAro0 ripHU4030aradyBanbHUX BigxomiB (6im3pko 32 MIIH. M) IPH3BENH 10 YTBOPCHHS
3aTOIUIEHNX JISHOK B3IOBK TEepUMeTpa Bimsamy mwromero no 500 m2. BomHouac BoHM
BUKOHYIOTH POJIb HAKONWYyBadiB iH(IIBTPAIIfHUX BOJ i3 Tija BiABaly, TOMY iXHS SIKICTB
€ He3anoBinbHOK (IBanoB, 2008). Iumia Benwka IUTONIA IHTCHCHBHUX MPOCATOYHUX
MpOLIECIB 3HAXOAWThCs 3aximHime Bix JnikapHi M. CocHiBKa Ha TIUIOIIAX, 3alHITHX
CLTBCHKOTOCIIOAAPCHKUMH YTiAIIMH 1 JTICOBUMH MAaCHBAMH.

CTpyKTypa 3eMNeKOpUCTYBaHHsA

HaceneHi NyHKTH
NPOMMCIIOBI MaHAGHYMKN
ripHA4ONpOMKCNOBi 06'ekTH
UBHHTapI

aBTOMOGINbHI WAXW
3anisHuug

npucaaubHi AinaHkN

pinna

ciHoxaTi | nacosuwa

3emni, AKi He BUKOPUCTOBYIOTb
nicosi Macueu

pigkoniccs i yarapmkn
3aTonnexi nnowy

BOAOTOKU
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Puc.2.  CrpykTypa 3eMJIEKOPHCTYBaHHS B MEKaxX MOJAEIBHOI OUITHKH “Mexupiaus’”.
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000,5m

MoTyxHicTb NpocigaHHs:A

Mnowa npocifaHHs, km?

Puc.3.  CniBBifHOIIEHHS IUIONI NMPOCIIaHHS 3€MHOI IMOBEPXHI i3 PI3HOIO MOTYXHICTIO
(rubuHOI0).
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Ilin ogHOmMOBEpXOBOIO 3a0ym0BOI0 CiNbIlt i MeXHpiuds MPOBOAMIOCS PO3POOIICHHS
MOKJIa/1iB KaM’stHOTO ByTriuIst. [1oTyHICTh pocifaHHs y paifoHaX »KUTI0BOT 3a0y/IOBH csTac
2,0-2,3 M. ¥ Mexax 3arIaBHO-PIYKOBOTO KOMITIEKCY TaKOX 3MIIHACHIOBAIN BiAIIPAIFOBAHHSI
BYTUIBHHX IUIACTIB, 10 ITPU3BETIO JI0 IPOCiiaHHs pycia p. PaTu Ta i Hu3bpKoi 1 BUCOKOI 3aIUIaBH
Ha 0,5-2,0 M. HacninkoM HepiBHOMIPHOCTI MPOCAJ0YHUX IPOLECIB € 3MiHAa Ha OKPEMHX
JUIISTHKaX MOPQOIIOTIT pyciia piuKy Ta IBUAKOCTI ii Tedii, mocieHHs 019HOT epo3il 1 miAMUBY
OeperiB, MepeBiAKIaIaHHS aJTFOBIIO TOIIIO.

3arajioM, TPOCIJaHHS TOBEpXHI BiAOyBa€THCS HEPIBHOMIPHO 1 CYMPOBOMIKYETHCS
YHUCENPHUMHU TIOPYIICHHSMHU IUTICHOCTI (DYHAAMEHTIB KHUTIOBUX 1 IPOMHCIIOBHX Oy/IiBelNb,
CHCTEM BOJIO- 1 ra30MOCTavYaHHsl, IHIIMX KoMyHikanii. [I{opoky y palioHi ZocmiKeHb JHIIe Ha
MaricTpaibHUX TPyOOIPOBOIaX CUCTEMH BOIOIIOCTa4YaHHsI 1 BOJIOBIIBECHHS (IKCYIOTh ITOHA
20 agapiit (IIpoext nukBHAAM..., 2001). ¥V 3B’513Ky 3 pU3HUKOM IHTEHCHBHUX Jie(OpMaLliifHIX
niposiBiB, y CinblLii i Mexxupiudi ra3onpoBiiHa Mepexa pokJIajieHa HaJl piBHEM 3eMHOT TOBEPXHi.

YMOBHI No3HaYeHHA
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Puc. 4. TlposiB HeOE3MEYHUX MPUPOTHO-AHTPOMOTCHHUX MPOLECi B MeKax MOICIBHOI
JUISTHKH “Mesxupivqus”.

3HauHi AedopmariiiHi Ipolecu 3yMOBWIIM TOMIMPEHHS B MEXKax KIIIOUOBOI IUISTHKH
«MexXupiuds» MpoLeciB 3aTOIUICHHS, IIATOIUICHHS 1 BTOpPWHHOTO 3aboioueHHs. Llumn
mpoiecamMu 'y paiioHi gociimkeHHs oxomieHo 6,73 km® ab6o 41,2% Bim ii 3aragbpHOT
wioni. Cepel 3aTOMJICHUX TEPUTOPIH CIIil BHOKPEMHUTU 30HH MOCTIHHOTO 1 THMYacOBOTO
(ce3oHHOTO) 3aTorUIeHHs Ha siki mpumnanae 13,8 i 36,4% sinnosiano (puc. 5). Ille Ginbrie
MIPUPOAHO-TOCMIOAAPCHKUX CHUCTEM 3a3HaroTh migToruieHHs (39,3%) y BUDIAAI TiAHATTS
piBHA TpyHTOBHX Boj BHIe 0,5 M i1 MOMKOMKEHHS MiABaTbHAX MPUMIMICHb KATIOBHUX 1
IIPOMUCIIOBUX Oy/liBeIb, KOMYHIKaIliH, TOCIBIB TOIIO.

B Mmicusx NOCTIHHOTO 3aTOIIEHHS YTBOPHJIMCS aHTPOINOTeHHI aKBaJlbHI CHUCTEMH
— oBaJibHOI uM Okpymioi Qopmu aiamerpom 50-100 M, mI0 NpeACTaBISIOTH COOOIO
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3allOBHEHI BOJIOIO MOHIKEHHS, SIKI YTBOPHJIMCS Y MPOLIECi POCIJaHHs YK OCiJaHHS 3€MHO]
moeepxHi (IBanoB, 2006a). I[roMy cripusie yCKIAAHECHHH, IHKOIM MPAKTUIHO OC3CTIYHHUH,
rigpornoriganii pexxum tepuropii. CepenHs rmmbmHa BonoitM He mepesumrye 0,8—1,0 .
B okpemux Bumamkax ixHs mImOWHa Moxe jpocsratd 1,5 M. Beperosa JiHis akBaJbHHX
CHCTEM 3/eOLTBIIOr0 Ma€ CKIaJHy 1 CHJIBHO 3BHBHCTY KOHQIrypamilo Ta HOCHTh HE
nocTiiiHuit xapakrep. PiBeHb Bonu y BojoiimMax 1opoky minHimMaerscs Ha 0,2—0,5 M mig yac
TaHEHHSI CHITOBOTO TIOKPHBY YX BUIAJAaHHS 3JIMBOBUX OMAIB. Y MOCYILIUBI IEPIOIH POKY
OKpeMI HEBEJIHKI 03epIlsd MPAKTHYHO MEPECUXAI0Th, TEPETBOPIOIOYNCH Y 3200 I0UCHI TUIOLTI
YH IyCTHPi, HEIPHIATHI U1 TOCTIOAAPCHKOTO BUKOPHCTAHHSI.

H nnowi nocTinHoro
3aTonneHHa

¥ nnoLi BTOPUHHOTO
3ab0noyeHHs

M nnowi TMMYacoBoro
3aTtonneHHA

H nnotwui niaTonneHHs

Puc.5. YacTka mioll, 10 MOIMIKOIKEH] TEXHOT€HHUMH MOBEHSIMHU 1 IT1ITOIICHHSIM.

Oco0JIMBO CIOBIIBHEHHI TTOBEPXHEBHX CTIK B MEXaX O03epHO-JIbOJOBUKOBUX ILIOCKHX
Mexupid pigok 3aximauit byr i Para. ITopsn 3 M. CocHiBKa yTBOpHMIIacs HAWOLIBIIA aKBaJIbHA
cHrcTeMa y MeXax MOZIEITbHOT TUITHKH. BomoiiMa Mae BUTSTHYTY SHIICTIONIOHY (OpMy po3MipaMu
500%800 m, a ii mmbuHa csrae 2,0 M. Bona Buankia 308ciM Henasuo (10—15 pokiB) 3a moBoii
KOpOTKHi Tiepiof] yacy. [IpoTsiroM JBOX POKIB Ha MICIli MACOBHII, CIHOXKATEH 1 KOJEKTHBHHUX
ropomiB MimaH c(opMyBaiacs MoOJOIa aKBajbHA CHCTEMa, sSKa BIPUTYI HAONU3MIACS 0
J1icOBOro MacuBy. BomHouac y Jiici, 10 po3MILICHHUI B MEKaX CIa0OMPHITIIHATOIO MEXHUPITUs,
YCKIIaJJHEHHOTO €OJIOBIMH TopOaMy, BHHHUKJIH JIBI MEHIII 32 PO3MipOM ITiATOIIIEH] 1 3a001049eHi]
mioni. IxHe yTBOpeHHs BUK/IMKAHE iHTEHCHBHAM MPOCiTAHHAM TEPUTOPII i BiICY THICTIO CTOKY.

IIpormecn THMYAcOBOTO (CE30HHOTO) 3aTOIUICHHS MOBCHEBHMH 1 MABOIKOBUMHU BOIAMHU
OXOITIJIM MICIICBOCTI TUIOCKUX TIOBEPXOHb HU3BKOT 1 BUCOKOI 3ariaBu p. Patu, 0coOMMBO micis
BIaiHHS 10 Hel p. BomoTHs. Y ce30HM IHTCHCUBHOIO CHITOTAHCHHS | BUMAJAHHS 3JIUBOBHUX
omajiB BiAOYBA€THCS MATOIUICHHS JKUTIOBUX OYIMHKIB 1 mpucaguOHuX AUBTHOK ¢. Cinels
i Mexwupiuus. HaBiTe 3BHUaiiHI TOBEHI 1 MABOAKK IPU3BOIATH O 3aTOIUICHHS OLTBIIOCTI
TOCTIONAPCHKUX 00’€KTIB HA BHUCOKIH 3aIliaBi Ta Ha AUISHKAX, IO INTYYHO MPUMIIHATI Haf il
piBHeM Ha 0,5—0,8 M. OcoOnMMBO CYTTEBHX 30MTKIB HACEJICHHIO IIMX CUT 3aBIaJIM EKCTpeMaJIbHi
noBeni 1997, 2000 i 2005 pokiB, koiu OyJTH 3aTOIUICHI 3HAYHI ILUTOMII HA MEPIii Ha 3aIUIaBHIN
Tepaci. BumiproBanus Ha MexupiuaHCEKOMY TiIpOIIOCTY TTOKA3aJIH, IO PIBEHb IMIJHATTS BOIH
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y p. Para moxe nmepepuirysaru 1,5—1,8 M. [lepioquyHO POBOIUTHCS TUMUYACOBE BifCEIICHHS
MEIIIKAHIIIB 13 HeOe3meyHnx 30H. MiclieBa Bllaia i HaCEJICHHS MPOBOIUTEH PEMOHT ITOIIKOIKEHIX
Ta BiICHIIAHHS JOJATKOBUX IPOTUIABOAKOBHX TaMO i 3aXHUCHUX OOPIIOPIB i3 MIIIKIB 3 MTICKOM.
BozxHouac npoBoaATECS HECHCTEMAaTHIHI POOOTH 31 CIPSAMIICHHS Ta OYMILEHHS pycia PiuKy.

Ha »aib, mpoTHIIaBOAKOBI 3aX0/IN HE AIOTh HAJIEXKHOTO edekTy. ChOromHi iHCTUTYTOM
YxpH/IITIpoekt po3pobiaeHO MPOEKTHY JOKYMEHTAIIik0 MIoI0 mo0ymoBu KaHary p. Pata —
p. 3axigHuit Byr 3 mMeTol0 BiZBeAEHHs HaJJIMIIKOBHX BOJ BiJ BHIIE3TraJaHMX HACEICHHX
nyHkTiB (IIpoexT nukBuaanmu..., 2001). OqHak eKOHOMIYHA Ta €KOJIOT1YHAa HEOOTPY TOBAHICTh
pOOUTH 1ieil MPOeKT MaIoe(EeKTUBHIM i CTABHUTH il CYMHIB HOTO peaJi3allio.

YacTrHA aKBalbHUX CHCTEM BUHHKJIA Ha MICIi KOJHIIHIX 3a00JOYCHHX IDIOINI, iHIII
3’SIBIJIMCSL B TUX YPOUHMILAX, J€ PaHilIe 3a00J0UCHHS He MPOCTEXYBAIOC 1 sIKi Oy 3aifHsATI
pliuiero, JTyKamu Ta JlicaMu. 3aTOIUIEH] 1 MATOIUIEH] AUISTHKY ICHYIOTh Ha OKPEMHUX TEPUTOPISIX
cin Cinens i Mexupivus (IBanos, 2009a). Ha nux npunazae 0,10 km? a6o 0,63% Bix mwoni
MOJIENIBHOT TepUTOpii. 3HaYHO OUTBIIE MiIATOIUICHHSIM IMOIMIKOMHKEHO CLIIbCHKOIOCTIONAPCHKUX
yriap (1,86 km?; 10,14%) i 3emers micosoro dormy (0,17 kMm% 1,01%).

30HM MOCTIIHOTO 3aTOIUICHHS MTEPEBaKHO TPIYPOUCHI 10 MEXHPITUA i3 l1ab0 TMPOTIYHIM
peXKIMOM a00 OE3CTIYHMMH TUIOMAMH. BUTBIIICTh TaKMX 30H TOKIE€ IO CXIMHOI YaCTHHU
MOJIEeTbHOT JUITHKN (puc. 4). Y CBOIO depry, [Uisl 3allIaBHO-PYCIIOBHX KOMIUIEKCIiB p. Para
BJIACTUBI 30HM THMYAacOBOTO 3aTOIUICHHS, IO BHHHUKAE ICIs YEProBOi TEXHOTCHHOI ITOBEHI
abo maBojzika. [Iporiec cxo/mkeHHs TIOBEHEBHX BOJI 13 3aTOILICHHX TUIOII 3aTSTYETHCS IO KBITHSI-
TpPaBHS IOTOYHOTO POKY, IO MEPEIIKOKAE IXHHOMY BUKOPHUCTAHHIO Y CLITBCHKOMY TOCIIOZIAPCTBI.

[epeBaXxHO MIATOIUIEHHS 3HIPKCHUX MPUPOIHUX 1 TOCMIOAAPCHKUX TUISHOK 3 HE3HAYHOIO
IMOMHOIO TPYHTOBUX BOJ MOYMHAETHCS BXKE IICISA MPOCITaHHS 3€MHOI IOBEpXHI Ha
1,5-2,0 m abo 3a yMOB IITY4YHOTO YTBOpeHHs Oe3cTiuHoro mpoctopy (IBanos, 2007b).
B ocraHHI ’Th-CIM POKIB NPOSIBISIOTHCS MPOLIECH MOHKEHHS PIBHS Ta 3MEHIIESHHSI TUION]
3atoruieHHs 1 miarorieHHs. Jlo 15% 30H MiATOMIICHHS MPAaKTHYHO 3HHUKIIM, a HA IXHBOMY
MICIIi YTBOPIUTUCS BEIHKI ITyCTUPI 3 JIYIHO-OOJIOTHOIO POCITUHHICTIO. PoCIMHHMIA TOKpUB
ITyCTUPIB MIOPOKY MEPECHXAE 1 7O HACTYIHOTO POKY ITOBHICTIO BHIOpA€, 3aJIMINAIOYH
MOTY)XHUH opraniuynuii map. Llle monax 25% myom, y Mexax SKHX piBeHb IMOBEPXHEBUX
1 I'PyHTOBUX BOJ IOCTIiHO OyB BHIIMM, HDDK 3€MHA ITOBEPXHS, TEIEp MOXXHa BBaXKaTH
TUMYACOBO 3aTOIICHUMH 1 3a0onoueHuMH (IBaHOB, 2006b). OCyIIeHHS MiATOIUICHUX TLIOI]
HOCHUTH MO3aiYHHUI XapakTep Ta Y Pi3HUX MICIISIX PO3MOYAIOCs HEOIHOYACHO.

BucHoBky 1 pexoMennamii. ['izpoeKonoridHy CHTyari0o B MeXaX MOAETBHOI JISTHKH
«MeXupivyds» OMmIHEHO SK HANpyKeHY i3 BHCOKMM PH3HKOM 3aTOIUICHHS, MiITOTUICHHS
1 po3BuTKy nedopmamiitanii mponecis. HalicunpHimmii ix mposiB 3adikcoBaHo y mepionn
TIOBEHI Ta JIITHIX TaBOJKIB, KOJM IUIOLIA 3aTOIUICHHS, MIATOIUICHHS i 3a00JIOUEHHS csrae
7,0~7,5 xm? a60 43—46% Bi IO TiNSHKH.

Creopeni y wmacmradi 1:5 000 reoingopmariiiiai Momeai MpOCiTaHHs, 3aTOIIICHHS
1 TIOTOIUIEHHS TEpUTOpil CIyryBaTEMYTh 1H(GOPMALIIHO-aHAITHYHAM MIAIPYHTSIM  IUIS
PO3pOOIICHHST CHCTEMH 3aXO[iB, OPIEHTOBAHNX HA 3HIDKEHHS PH3HUKY TPOSIBY IIMX HEOE3METHIX
TIPHPOHO-aHTPOIIONeHHMX TporieciB. Cepenl OCHOBHHX IPHYMH TIPOSIBY TPOLIECIB 3aTOTUICHHS
1 MiATOIUICHHS B MeXax JOCIIKyBaHOTO paliOHy € TNpUpOIHi (3HaYyHA KUIBKICTH OMajiB
1 HEBHCOKA BUIIAPOBYBaHICTh, BITHOCHA PIBHUHHICTH penbedy, HENTHOOKE 3aJIsIraHHs IPYHTOBUX
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BOJI TOIIO) i TEXHOTCHHI YMHHUKH (ITiI3eMHE BUIOOYBaHHS KaM SIHOTO BYTLLIS, MPOCIIAHHS
3eMHOI MOBEPXHI HaJl TIpHUYMMH BUPOOKaMH, IITY4HE CTBOPEHHS OE3CTIYHHUX IUIOI] Ta iH.).

3 METOI0 3MEHIIEHHS IUIOI 3aTOIUIEHHS 1 IIATOINIEHHSA HEOOXITHO BIAHOBHATH abo
CTBOPUTH HOBIi JPEHaXXHI CHCTEMH B3JIOBXK 3aJi3HHUIb Ta aBTOAOPIT, TOOYIyBaTH JOJATKOBI
KaHaBH JJIS 3aTPUMAaHHS BOI Ha HU3BKiH 1 BUCOKIH 3aruiaBi. HimkHI YaCTHHU CXWJTIB BiJBaJIiB
BapTO 3aJepHYBAaTH 1 3aKPIIUTH YarapHUKamu. ICHYIOUYl OCYIIyBaJbHI KaHAJIM CHPHSIOTH
TIOHMKEHHIO PIBHS IPYHTOBHX BOJI, TOMY PEKOMEHIyEMO I ITPUMYBATH 1X y poOOUOMY CTaHi.

Jyist ycHilrHOro mporHO3yBaHHsI MICIb TTOSIBU HOBUX 30H ITIJTOIUICHHS ITiJ BILTUBOM
3aKpUTTS IIAXT Ta OOTPYHTYBaHHS 3aXOAiB 31 3MEHIICHHS HETAaTHUBHUX HOTO HACIIAKIB
JIOLITHPHO TPOBOAUTH KOHCTPYKTHUBHO-Teorpadidai MoCimKeHHs i3 BUKopucTanHsaM [1C-
TEXHOJIOTIH IIe Ha cTajii pO3BIIKM BYTUIBHMX POJOBHUIN. 3a YMOB BIiJICYTHOCTI TakHMX
JIOCHIJDKEHb HEOOXiTHO OINEPaTUBHO PEryjloBaTH PEXHMM MiJ3eMHHX 1 IPYHTOBHX BOJ Ha
OCHOBI JIaHUX, 11O MMOCTYNAIOTh BiJl PEriOHANBHOI 1 JJOKAJILHOT MEPEXi TiJpOoreoIoriyHoro
MOHITOPHHTY.
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MORPHODYNAMICS OF THE 157-3*> ORDER VALLEYS IN THE
WESTERN TATRA MOUNTAINS (POLAND) - CASE STUDY

MOP®OJIMHAMUKA B THAX JOJIMH B 3ATIAJIHBIX TATPAX (ITOJIBLLIA)
10 CPABHEHUIO C COOTBETCBYIOILEIO KJIACCA PEUHBIM
BACCEMHOM — U3YUYEHME ITPAKTUYECKOM CUTYALIUU

E. Placzkowska
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PE3IOME

B crarbe mpeacraBieH pa3Mep JBM:KeHHSI JOHHBIX (BJIEKOMBIX) HAHOCOB TAaTPAHCKHX
PeK, ¢ COMOCTaBJIEHHEM Pe3yJIbTATOB MCCJIEI0BAHUI € COOTBETCTBYIOIIEro Kiaacca 6acceiiHOM
(coriacHO KiaaccH(UKANUU PedHbIX cucTeM XoproHa-Crtpajepa). HMcciaegoBanusi Belnch B
ABYX BbIOpaHHBIX AojuHaX 3anagHbiX Tarp. [[BM:KeHHe BJIEKOMBIX HAHOCOB NpPEICTABJICHO
HA OCHOBAHMHU THAPOJOTMYecKMX siBjeHMii (HaBoaHenusi)). Crtarbs siBasiercs: ¢parMeHTOM
pa3padaTbhiBaeMoii KaHINIATCKOM JUCepTAINN.

Introduction

In the mountains catchment system the most numerous are the 1st-3rd order valleys
(according to Horton-Strahler’s classification). They are a source of energy and matter
for the fluvial system. Thus, they are transitional segments between slope and channel
systems (Montgomery, Buffington, 1997; Gomi et al., 2002). These small and on the surface
insignificant valleys may have great influence on’magnitude and frequency of processes in
the higher order channels and thus in landscape evolution. For this reason it is important to
study the dynamics of hydro-geomorphological processes in these valleys. The symptom of
geomorphological processes is sediment movement. The study on the sediment transport in
the mountainous catchment was carried out by Krzemien (1991). This author focused on
the main channel of the Chochotowski stream but there is still little information about the
sediment movement in small tributaries. The aim of this paper is to recognize the limit range
of fluvial processes and the relation between bedload transport and channel structure in the
Ist-3rd order channels.

Study area
The study area was located in the Western Tatra Mountains on the Chochotowski

Stream Catchment within Tatra National Park. There are two geologically different parts
of the Chochotowski Stream Catchment: crystalline part in the south built of granitoides
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and methamorphic rocks and sedimentary part in the north generally built of limestones,
dolomites and marls (Pic. 1; Bac-Mocaszwili et al., 1979).

Tatra Mts. are the high mountain area. There are two different types of relief: high-
mountain relief and middle-mountain relief. Typical landforms in high-mountain relief are
glacial cirques and post-glacial valleys with moraine covers. Slopes are cut by V-shaped
tributary valleys f the Chochotowski Stream. In the lower part of the mountains the typical
landforms are deep and narrow V-shaped valleys and rocky slopes (Klimaszewski,1988).

The average annual precipitation in the Chochotowska Meadow (1147 m a.s.l) from
1968 to 1987 was 1378 mm. There are two maxima of rainfalls: summer (VI-VII) and
winter (XII-I) and two minima: autumn (X—XI) and winter (II-IIT). Snow cover holds from
October to June but in the lower part it may start to thaw earlier (Krzemien, 1991).

éitra National Park J —--- -'.‘:.: )

Pic. 1. Chosen valleys on a background of geological structure (Bac-Mocaszwili et al.,
1979); A—water level loggers, B —fluvial and glacial sediments (Quaternary), C —
limestones, dolomites, marls (Triassic—Paleogene), D — granitoides, metamorphic
rocks (Paleozoic), E — chosen valleys.

The stream regime is niveo-pluvial in the higher part of the mountains and pluvio-nival in
the lower part. High water stages in Tatra streams occur during snowmelt floods in April and
May and during flooding rains from June to August or even October. During low flows in the
crystalline part the total length of the perennial river network is bigger than periodic. While in
the sedimentary part the periodic river network is dominant (Wit, Ziemonska, 1960).
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Two tributaries of the Chochotowski Stream were chosen for detailed measurements
(Pic. 1). One of them — Litworowy is located in the high-mountain part. The highest point of
the Litworowy Catchement is 1742 m a.s.l. and the outlet is at an altitude of 1171 m a.s.l. The
catchment area is 0.66 km?. The upper part of the catchment is located above the timberline and
snow avalanches are common here. Litworowy valley is difficult to access and after grazing
ceases human impact is insignificant.

The second tributary is the Wielkie Koryciska located in the middle-mountain part.
The highest point of the Wielkie Koryciska Catchment is 1469 m a.s.l. and the outlet is
at an altitude of 964 m a.s.l. The catchment area covers 0.90 km? and it is entirely located
in a forest ecotone. The human impact is bigger than in the high-mountain part because
of timber harvesting which changes the structure of a channel and intensifies processes.
torrential flows during heavy precipitation periods are common in this part of the mountains.

Methods

The main method of study was field experiment with marked debris conducted from
July 2009 to June 2011. Along channels from the Ist to the 3™ order the marked debris
sites were installed using organic paint. red and yellow paint was used in order to avoid
the overlap of moving rocks from a higher to a lower site. The dominant grain size in both
valleys was 1-30 cm and such fraction was used to create marked debris sites. There were
from 30 to 70 grains marked in each site depending on the local conditions in the channel.
The disadvantage of the method is its relatively low accuracy — on average 80% of marked
grains were found. Nevertheless, this method gives possibility to compare the data with the
previous studies (Kaszowski, 1973; Krzemien, 1991).

Places for the study sites were selected to account for different order, structure and
hydrodynamics of the channel. There were three study sites of marked debris in the
Litworowy channel and four sites in the Wielkie Koryciska channel (Pic. 2).

Before measuring the bedload movement the channel was mapped in the scale of 1:5000
to distinguish the geomorphological conditions for the bedload transport.

The water level loggers were installed in the outlet stretch of each valley to recognize
the hydrodynamics of studied channels (Pic. 1). The loggers collected data every 10 min.
Simultaneously, since August 2010 the measurements of water flow were made every month
or two excluding winter season to create a rating curve. Due to insufficient water flow data the
rating curve is stillbeing prepared.

Hydrologic conditions and bedload transport

The water response to precipitation in small catchments is quicker and of greater intensity and
therefore the hydrological regime is more complex than in bigger catchments. There were dozen
floods during the research period in both chosen streams but only some of them are morphologically
active (Pic. 3). The meanwater stages for the entire research period in the Litworowy stream is 22
cm and 26 cm in the Wielkie Koryciska stream. The amplitude of water stages for this time in the
Litworowy stream is 32.3 cm and in the Wielkie Koryciska — 42.7 cm. There was a period when
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water in Litworowy channel was frozen — March 10%-16%, 2011. In the Wielkie Koryciska stream
water was frozen from February 28", 2011 to March 18", 2011. There is nodata for both streams:
January 12 — April 22", 2010 and September 26" — November 5%, 2010 (Pic. 3).

The most frequently moved size of grains ranged from 4 to 12 cm of medium axis. In high-
mountain channel the average distance of bedload transport for the whole research period was
the longest on the first site and the shortest on the third one (Pic. 4). In the middle-mountain
channel the average distance of bedload transport generally decreased from the outlet with the
exception of the second site where the average distance was the longest.

There are three examples of flood chosen to show the movement of bedload: in October
2009, September 2010 and March 2011 (Pic. 3, 5). In 2009 the biggest distance of bedload
transport in the high-mountain channel was on the second site in the middle part of valley
(4.5 m) and it was six times longer than on the first site near the outlet (Pic. 5). During the
flood in 2010 in the middle-mountain channel also on the second site there was the longest
bedload transport — approximately 58 m. With each following site the distance of bedload
transport decreasing. The distance on the first site was shorter than on the second site only.
During the flood in 2011 in the middle-mountain channel the longest distance of bedload
transport was also on the second site but on the first it was shorter than on the third one.
There was no movement on the fourth site during this flood. In the high-mountain channel
on the first two sites the distances were the same — 0.65 m and on the third one it was shorter.

Pic. 2. Study sites in high-mountain channel (I) and middle-mountain channel (II)
(GeoPortal Tatry); A — watershed, B — channels with perennial flow (a) and
periodic flow (b), C — number of the site of marked debris.
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Pic. 3. Water stages in Litworowy and Wielkie Koryciska streams from July 2009 to
June 2011; arrows indicate observed morphologically active floods.

The size of transported grains was 2—17 cm in the high-mountain channel and 1-20
cm in the middle-mountain one. Generally the most frequently transported size was from
6 to 12 cm (Pic. 4) and grains transported to maximum distance were usually from 4 to 6
cm (Pic. 5). Generally, the size of transported grains increases downstream but there are
insufficient data to indicate any regularities.

Discussion

There is a general rule of bedload transport that the farther from outlet the shorter the
transport is. According to the previous research the same regularity was observed in the main
channels of the Chochotowski and Starorobocianski streams (Kaszowski, Krzemien, 1979;
Krzemien, 1991), in the Bialy Stream (Kaszowski, 1973) and also in small tributaries of the
Koscieliski and Lejowy streams (Gorczyca, Krzemien, 2008) that the intensity of bedload
transport increases downstream. But there are some exceptions to this rule. The longest
distance of bedload transport on the second site in the high-mountain channel is probably
the result of pulsed flow of water into the channel and large amount of debris. The runoff
is periodic in this part of the channel and hence there are large fluctuations of water stages
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which probably intensify the bedload movement. However, in the middle-mountain channel
the second site was installed in the rocky part of the channel without much debris and hence
the roughness of the channel is very small. Therefore, distances of bedload transport are
longer than on the first site which has much bigger roughness because of torrential fan at
the outlet of the channel. It was observed by Krzemien (1991) that the distance of debris
transport is different oneach site and it is related to the roughness of channel bottom and
banks. However, in themain channel the transport of bedload is reduced by the occurrence
of debris steps and pools or large boulders from washout moraines (Kaszowski, Krzemien,
1979). In small tributaries the occurrence of mineral and woody debris in channels is very
important. They form traps for moving debris and reduce its removal from the catchment.
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Pic. 4. The average distance of bedload transport in high-mountain (I) and middle-
mountain (II) channels and the average size of transported grains.

According to Krzemien (1991) there is much longer transport in the middle-mountain
channels than in the high-mountain ones. This is also visible in the example of the flood in
2010 and 2011. On site in the same part of channel the distance in high-mountain channel
is shorter than in middle-mountain one. This is probably related to the amount of debris
in the channels. Channels in the high-mountain part are filled with debris and the stream
power is insufficient to overcome the roughness of those channels. In the middle-mountain
part channels are generally rocky without much debris and the roughness of the channel is
smaller than in the high-mountain part.

Another factor that can intensify bedload transport is timber harvesting. According to Kasai
(2006) construction of roads for timber transport increases the risk of hydro-geomorphological
extreme events. Pulling logs along the Wielkie Koryciska channel destroys debris steps and
other traps for transported bedload and thus reduces roughness of the channel. It was visible
during the flood in 2011 on the third site where the distance of transported bedload was longer
than on the site near the outlet. Distances of bedload transport were generally shorter during
this flood than in September 2010 and there was no movement of debris on the fourth site
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in opposition to September 2010. Therefore, it can be assumed that such a long distance of
bedload transport on the third site was a result of human activity.

In both valleys in the uppermost stretches, which are the upper part of the 1st order
channels, debris transport was very short, less than one meter, and occurred once during
the research period. In the small tributaries of the Koscieliski and Lejowy streams bedload
transport was also very short and it occurred during heavy rainfalls (Gorczyca, Krzemien,
2008). In the fluvial system of glacial cirques, which is the uppermost stretch of the
Chochotowski and Starorobocianski streams, the average distance of bedload transport
was up to one meter and it occurred once every few years (Kaszowski, Krzemien, 1979;
Krzemien, 1991). This means that within the upper part of the 1% order channels there is
a limit range of fluvial processes but under specific hydro-meteorological conditions fluvial
processes might occur even along the entire length of the 1% order channels.
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Pic. 5. The maximum distance of bedload transport during three chosen floods and the
size of grains transported to maximum distance.

Conclusions

There is a general rule of bedload transport in small channels from the 1* to the 3
order occurs generally once a year. At the outlet stretch it might be more frequent but in the
uppermost part of valley it.

The distances of bedload transport generally increase downstream and they are from
less than one meter in the upper stretch of the 1 order channel to tens of meters in the 2™ or
the 3" order channels. However, the length of debris movement on a particular site depends
on the local channel structure. The occurrence of debris steps or woody debris in the channel
increases its roughness and hence reduces bedload transport. Further research is required to
detect certain regularities in the morphodynamics of the 1 to the 3 order valleys.
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The study presented above was funded by ,,Doctus — matopolski fundusz stypendialny
dla doktorantow”. The author whishes to express her thanks to Anna Wolanin for the data
obtained from the water level loggers.
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THE COURSE OF SELECTED HYDROLOGICAL PROCESSES IN THE
AGRICULTURAL BASIN OF KOPCZE LAKE (NOTRH POLAND)
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CEJIbCKOXO3SIMCTBEHHOM BACCEMHE O3EPA KOITYE
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PE3IOME

CraTbsi NPUBOAMT Pe3yIbTaThl HCCJIEI0BAHUI Kac. BOTHOTO Xo3siicTBa B OacceiiHe o3epa
Konue BMecTe ¢ xapakTepucTukoii kanana Okaausen. MccieaoBaHusi aBTOpa NMpeacTaBIsIIOT
HHTEHCHBHOE BO3/eiiCTBHe YeI0BeKa HA BOIHYIO Cpedy, B T.4. TAKiKe HAa PYCJ0OBbIe NPOLECcCHI,
BJIHSHUE CEJbCKOr0 X03siicTBa HA M3MeHEeHHs YPOBHsI Boabl B o3epe Komue. McciaenoBanus

NMPOBOAMINCEH B PAMKAX JUIJIOMHOI padoThI.

Introduction

Drainage basin constitutes the basic unit of hydrological research. The physiographic
conditions of a drainage basin influence the dynamics of hydrological processes which occur
in it (Pociask-Karteczka, 2003). Drainage basin is a spatial system composed of elements that
are interrelated due to various processes, including the water cycle. Water cycle comprises
the following elements: rainfall, evapotranspiration, surface and subsurface runoff,
infiltration and outflow. The said elements are powered by solar energy and gravitation.
The amount of water within the water cycle is also affected by human activity: use of water
for agricultural, industrial and domestic purposes. Every change in land management leads
to transformations in the entire water cycle, for example in the amount of overland flow or
evaporation from land (Pociask-Karteczka, 2003).

Drainage basin

The drainage basin of Kopcze Lake is located in the west of Poland, between 53°05°—
53°12’ north latitude and 16°50° i 17°07’ east longitude. It lies within the administration of
Wielkopolskie voivodeship, Pilskie county and covers three districts: Wysoka, Miasteczko
Krajenskie and Kaczory, covering an area of 94.4 km? The length of the water divide
amounts to 73 km and flows through the highest hill of the drainage basin — Rzadkowska
Mountain (186.4 m a.s.l.). The drainage basin has a lowland character, with its minimal
height of 65 m a.s.l. and average height of 60.7 m a.s.l. The average slope of the drainage
basin amounts to J =12.50 m’km™ and Stahler’s basin relief index is J, = 7.82 m’km'. The
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main stream slope amounts to J = 0,24% and the slope of the river valley is J =5.02 m'km"".
The drainage basin has an elongated, rectangle resembling shape, which is indicated by the
basin shape index C, = 0.39, elongation index C_ = 0,41, circularity index C, = 0.22 and
density index C =2.1. According to J. Kondracki (2000) the area lies within two mesoregions:
Krajenskie Lakeland and Middle Note¢ Valley. The drainage basin under study constitutes
area influenced by the last glaciation. Its surface was shaped during Holocene as a result of
river and lake processes. Its geological structure in most parts incorporates two-three clay
beds with glaciofluvial and glaciolimnic sediment intercalation. There are characteristic end
moraine uplands, divided by outwash plains with groups of isolated moraine hills with third
grade xenoliths, pliocen loams in particulary, which characterize Krajenskie subphase. In
terms of land management, fields and wastelands prevail, covering approximately 49% of
the drainage area while forests constitute 38% and urbanized terrains 4% (pic. 1). The largest
lakes include Kopcze Lake, Proboszczowkie Lake, Bobrowo and Zabostwo Lake. Their total
drainage area amounts to 0.83%. The average density of water network is relatively small
and amounts to D = 0.35 km’km. The most significant stream is the Okaliniec Canal, from
which numerous irrigation ditches expand (most markedly in its northern part, within the
cultivated areas and grasslands), providing the only inflow to otherwise andorheic Kopcze
Lake (photo 1).
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Pic. 1. Management of the drainage basin of Kopcze Lake. Prepared on the basis of
topographic map (2000) Sheet: East Pita, Szamocin, Krajenka, Wysoka.

Okaliniec Canal
The Okaliniec Canal is 23.312 km long and drains the surmount of water from the Okaliniec

meadows (Wysoka Uplands) to Kopcze Lake. It is an artificial construction built approximately
in 1900. During the First Word War it was deepened and during the Second World war widened



M. KALLAS

and made passable by the prisoners of war under German supervisory. Between 1950 and
1980 the Okaliniec Canal was mowed and conserved twice a year (information obtained
from an anonymous source, 10" May 2010). The Okaliniec Canal is characterized by small
longitudinal slopes. From 2005 to 2007 the canal was being reconstructed. The works covered
10.64 km long reach, i.e. from 10.3 km of the canal length (in the vicinity of Solnéwka town)
to 20.94 km of the canal length (near Wysoczka town). The investment was executed within
the area of two communes, Wysoka (near the towns of Wysoczka, Wysoka Wielka and Wysoka
Mata) and Miasteczko Krajenskie within the vicinity of Grabéwna. Before the modernization,
due to the lack of appropriate conservation and damaged culverts, the run off was markedly
hindered, especially during frequent rainfalls. At such times meadows and terrains adjacent to
the stream channel were flooded. It is estimated that the amplitude of water levels fluctuation
in the canal exceeded 2 m (Odbudowa Kanatu Okaliniec, 2003).

Modernization of the canal included deepening it by 0.1-0.5m and installation of devices
to facilitate the discharge of water from the drainage basin, especially after spring thaw and
sudden rainfalls in summer. However, the main goal of the installed lifting devices was
periodical water lifting. The said lifting is aimed at maintaining constant, favourable water
level in the channel through placing or removing flood barriers (depending on the volume of
the inflow) for land cultivation purposes in the period between 1* April ad 30" November.
In consequence, 12 culverts were built, one bridge and two valves (to replace the existing
ones). In addition, one of the existing bridges was renovated (Odbudowa Kanatu Okaliniec,
2003). The channel of the Okaliniec Canal is adjusted to an average annual water flow of
Q.. At the 10™ kilometre the average annual water flow amounts to 0.150 m*'s”, while at the
16.910" km it amounts to 0.062 m*"s™!, and subsequently at the 19.733" kilometre it amounts
to 0.043 m*s". The control flow volume was assumed to be Q,,,, since water still remains
within the channel at such value. The maximum annual flow with the probability of flooding
p=25% in the section at the 10" kilometre amounts to 1.39 m*'s!, at the 16.910 kilometre
it is 0.95 m**s’!, while at the 19.733" kilometre it is 1.02 m*'s'. Water here is maintained
within the channel and will not adversely affect the adjacent terrains. The canal culverts were
adjusted to dependable flow with the likelihood of 10% (Qp 1)+ The annual maximum flow
with the likelihood of p = 100% in the section at the 10™ km amounts to 2.44 m*'s’, at the
16.910" km it is 1.67 and 1.78 m*'s! at the 19.733" km. Water Q,1ov in the reaches located
at the lowest depressions, i.e. Wysockie bogs also referred to as Okaliniec meadows will
burst its banks and lift the water level on bogs at times of high water flow. The analysis of
technical parameters of the Okaliniec Canal shows that the width of channel bed fluctuates
from 0.6 to 2 m. The outflow reach represents the highest width over the length of 4.2 km.
The reach includes a forested area which did not undergo renovation. There are twenty one
barrages with the lifting level of 0.4 m and two outlet boxes located at the river mouth. The
estuary reach which constitutes forest areas belonging to nature reserve is characterized by
large gradient of slope and lack of typical agriculture. From the reach of 6.8 km to 22.9 km
there are fourteen 4-9 m long culverts of diameter ranging from 0.6 to 1 m as well as two
type B-2 water gates which replaced the former constructions of the same type on 12.3 km
and 19.238 km of the reach, with the damming level of 0.8 m (Odbudowa Kanatu Okaliniec
2003) (pic. 2.).
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Kopcze Lake

Kopcze Lake is located in the south-west part of the drainage basin. As a ribbonlake it
is characterized by long and steep shores covered with mixed forests, markedly narrowed in
two places. Earth embankment which was built between 1989 and 1990 caused division of
the lake into two reservoirs: West Kopcze and East Kopcze (Raport..., 2006). West Kopcze
Lake is characterized by the largest depth, as isobaths fall in the direction of the reservoir
axis, reaching the maximum depth of 6.8 m, East Kopcze Lake is shallower, with its two
characteristic shallowings. The maximum depth amounts to 5.8 m. According to the batimetric
plan (Student-Servis, 1987) the water surface area was estimated to F = 29.8 ha, its length
amounts to L = 3500m and the average width is B = 85.1 m. Expansion of the shore line is
insignificant and amounts to K = 7.1 while its capacity amounts to V — 922,700 m (Student-
Servis, 1987). During the research conducted between 2000 and 2005 the lake was recognized
as impaired (according to the water purity classes division at force since 2004) and belonging
to the 3rd category of degradation susceptibility (Infromacja o stanie..., 2001, 2006).
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Pic. 2.  Hydrotechnical structures on the Okaliniec Canal. Reference: Odbudowa Kanatu
Okaliniec (Renovation of the Okaliniec Canal) (2003) — modified layout.

Research problem and methods of research
The research problem mainly involved significant fluctuation of water level in Kopcze

Lake, which in one place under observation, in the vicinity of the outlet box no. 1, amounted
to over 290 cm, and changes in shore line location amounted to approximately 20 m.
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In consequence, the capacity of the lake and amount of inflow from the Okaliniec Canal
changed. Its width ranged from 0.5 m in autumn to 5 m in winter.

The research was aimed at demonstrating the extent of water level fluctuation in the lake
using topographic documentation of the shore line within the clump of reeds located in West
Kopcze Lake, measurements of the width of the Okaliniec Canal outflow to West Kopcze
Lake and the clump of reeds located in East Kopcze Lake. Through the outlet box no. 1
located in East Kopcze Lake the water surface area was estimated in three seasons. Also,
measurements were conducted to estimate the range from the shore line to the chosen point
(marked with a stake located on one of the shores). Additionaly, water surface measurements
on the Okaliniec Canal were taken on the bridge in Smitowo. The observations and
measurements were conducted in the years 2009—2010 and 2010-2011. The research was
carried out at different times of the year and at irregular intervals. Apart from this, effective
rainfall was estimated for the representative days of the calendar year 2010 using the SCS
method (Soil Conservation Service). Rainfall measurements refer to the meteorological
station in Pita and were downloaded from a Spanish web page (Internet 2011a). SCS method
allows to estimate the amount of surface outflow taking into account the non-dimensional
parameter CN (Curve Number) established on the basis of drainage area management and
soil analysis. In order to explain the reasons behind the marked fluctuation of water level all
the factors influencing the drainage basin had to be analysed, including the functioning and
possible influence of the hydrotechnical structures installed on the Okaliniec Canal (such as
outlet boxes, water barrages, culverts and water gates). Also, the impact melioration ditches
may have on hydrographic conditions had to be assessed.

Results

The change of shore line at the chosen location ranged to 20 m. The lowest level (20 m)
was found on 215 August 2010 and at this time the largest part of litoral was revealed. During
consecutive winter, on 15" February 2011 it was observed that the entire lake was covered
with ice and the shore waters were not passable. The distance to the stake amounted to 0 m.
The photographic analysis of the shore line shows that the lowest water level was noted in
autumn (photo 1) and the highest in winter, although thick layer of snow made it impossible
to precisely localate the shore line (photo 2). During spring melt the partially ice-covered
lake reached half of the reeds and in summer the shore line appeared to be slightly lower
than in spring, covered by dense shore vegetation. Similar observations concern the analysis
of outflow width. The lowest width was noted in spring 2009, approximately 0.5 m (photo
3), the highest in winter 2011, approximately 5 m. (photo 4). After spring melt the outflow
width amounted to 1.5 m (2010) (photo 5) and in June 2010 it was 1.3 m wide (photo 6). It
should be noted that the said width was markedly higher, which can be concluded from the
decaying vegetation that still covered the shores and which had been under water shortly
before and from the analysis of the average rainfalls, which in May amounted to 140 mm
(2010), constituting the highest value for that (calendar) year. Additionally, the two water
surface measurements in the Okaliniec Canal taken on the bridge in Smitowo indicate that the
water level fluctuates. In winter the water surface amounted to 0.7 m and in autumn 0.35 m
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(photo 7 and 8). The water surface measurements taken in the vicinity of the outlet box no.
1 were also interpreted. In autumn 2009 the level of water surface on the lake, measured
form the base of the outlet box amounted to Ocm (photo 9). In winter 2011 the water surface
amounted to 290 cm and in spring 2011 the level decreased slightly to 235 cm (photo 10 and
11). The SCS method allowed to get an approximation of the amount of surface outflow from
the drainage basin, also referred to as effective rainfall, which, after surpassing the initial
loss used on infiltration, evaporation, interception and surface retention in the day of lowest
rainfall, i.e. 15.24 mm (1% April 2010) amounted to Pe = 0.002 mm and during the largest
rainfall in the year, i.e. 56.39 mm (8" August 2010) amounted to Pe = 10.43 mm.

Photo 1. Kopcze Lake’s range of shore line autumn (21" November 2009).
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Photo 2. The invisible range of shore line on Kopcze Lake in winter (12" February 2010).

Photo 3. Width of outflow - the Okaliniec Canal in autumn (21" November 2009). Photo 5. The extent of outflow — the Okaliniec Canal in spring (21 March 2010).
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Photo 7. The level of surface water on the bridge in Smitowo on 30" September 2010. Photo 9. The level of water within the vicinity of the outlet box no. 1 on 21* November 2009.
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Photo 11. The level of water within the vicinity of the outlet box no. 1 on 11" May 2011.
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Conclusions

The lake connected with the Okaliniec Canal has a a strong impact on the changes
taking place within the canal. The functioning of the culverts and melioration devices -
irrigation ditches and draining systems — influences the height and division of outflow from
the drainage basin, especially at times of decline. Domination of arable land in the upper part
of the drainage basin, situated on the soil of permeability below the average, with greater
probability of forming surface outflow after heavy storms brings a culmination of freshet
waves in the lower part, even despite the domination of forest areas. Retention of the upper
part of the drainage basin is additionally limited. Further changes in land management
involving increase in the acreage of cultivated land for the sake of forests will lead to more
rapid course of swelling after rain.
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Abstract

The paper presents the development of fluvial processes in the Upper Altai region illustrated with
an example of the Bija river, which, along with the Katun river, constitutes the beginning of one of the
biggest river systems in the world — the Ob river. The author analyses the development of river terraces
of Biya river valley with regard to ice deposits and their location to one another. The research allowed
for distinguishing two streams of different age: the older, upper stream which runs from Biysk city to
Turachak and the second, younger, from Turachak to Teletskoye lake. The article sheds new light on
nonuniform in terms of time and space development of fluvial processes within the same river system.

Pexa bust siBistercst onHO#M U3 KpynHeHIIX pex Anrast. CBoe Hauasio oHa 6epet u3 Ternerkoro
o3epa u, rociie causiaus ¢ KaryHeto, o6pasyror p. O0b, kpynHetinyro peky Cubupu. Mzyuenue
XapakTepa pa3BUTHUS 3TOH BOJHOM apTepUH NPEACTABIIET U1 HAC 0COOBIIl MHTEPEC, ITOCKOJIBKY
Ha ee MpUMepe HaM YAAJIOCh JIOCTAaTOYHO apryMEHTHPOBAHO OOOCHOBAaTh HEOOBIYHOCTH
MOCJIEI0BATEIFHOCTH TEPPacoo0pa3oBaHys B JOIMHAX TOPHBIX PEK AJITast U IPUMTH K BBIBOLY
00 ocobom Mexanmme 3toro nporecca (bapeimauko [ 4., [Tarsraes B.A., 1987).

Bust popmupyer cBOIO JONMMHY B Pa3IMYHBIX [0 TEKTOHUYECKOW aKTHBHOCTH 30HAX, YTO B
OITpe/iesIeHHO CTeNeH! CKa3aIoCh Ha BBIOOPE HAIIPABIICHHUS CTOKa. [ eonornyeckue CrpyKTypsl
MIPOTEPO30IICKOTr0 BO3pacTa, CPeAHEro KeMOpHsl, OpJJOBHKA U JICBOHA, OPUECHTUPOBAHHbIE, KaK
MPaBUIIO, TIEPIICHANKYISIPHO K JIOJIMHE, CYIIECTBEHHOM POk He urpaiu. [Ipoduib nonuHs! B
HH30BbE I0CTAaTOYHO XOPOILIO BEIPAOOTaH U IMEET 3HAUUTEIbHYIO IIHPHUHY. BepXHuii y4acTok,
ot Tenenkoro o3epa 10 ¢. Typadak, HOCUT YepPThI THIIMYHO TOPHOM PEKH.

HHTepecHBIM sBIsIETCS TOT (aKT, 4TO MO JaHHBIM pa3HBIX aBTOPOB B paloHe T. buiicka
BBIZIEJISICTCS. OT YETHIPEX 10 ISITH HaJINOWMEHHBIX Teppac, a B CpelHed 4acTh JOJIMHBI
KOJIMYECTBO MX CHIKaeTcs 0 Tpex. Boime c. Typauak MOXHO HacuuTaTh IISITh, & B CAaMOM
BEPXOBbE M IIECTh TEPPACOBBIX YPOBHEH. DTO OOCTOSATENBCTBO MO3BOJSET HAM PA3ACIHUTh
JIOJIMHY Ha TPU Y4acTKa: NepBbIil — oT ciusaHust buu ¢ Karynbto 10 ycrbst p. Hensi; BTopoii — ot
yctbst Henn 1o c. Typauak; Tpetuii — ot c. Typadak 1o Teneukoro o3epa.

YuacTok 1. B MHOTOUHCIIEHHBIX ITyOIMKAIMSIX XapaKTepHU3YIONHX 3TOT ydacTok (Hexopores
B.IL., 1928; Agamenko O.M. u ap., 1962, 1963; Agamenko O.M., 1974; Apxunos C.A., 1973;
Manonerko A.M., 1963, 1972; I1ansrueB B.A., 1973, 1979; [Ipobnemsbl 5K30reHHOTO. .., 1976;
Pa3pe3 HoBe#mmux. .., 1978), usnoxen oOMUpPHBIT 1 pa3HOOOPa3HBIH (haKTHIECKUI MaTepuai
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OTHOCHTEJIEHO CTPOCHHS aJUTFOBHSI, YCIIOBHH TEpPacooOpa3oBaHust U Pa3BUTHS PEUHBIX CUCTEM.
Hamm HabmioneHusT MOATBEPIMIN TNPABIIBHOCTh BBIICICHUS IIATH TEPPACcOBBIX YPOBHEH
1 BbIcka3aHHyr0 paHee C.A. ApxumnoBbM (1973) TOUKy 3peHHS O CKOPOTEYHOCTH COOBITHI
TeppacooOpasoBaHust. MaTepuansl U3y4eHns] pa3pe30oB PEUHBIX Teppac B paiioHe I buiicka
TI03BOJISIIOT IIPOCIICUTD MSATYIO «OMICKYI0» Teppacy BeicoToi 60—80 M B IpaBoM OOPTY JOIMHEI
buu. upuna ee nocruraer 17-20 km. B paspese teppack! Biaensiercst a0 16 cnoes (Pazpes
HOBeHIIHX. .., 1978).

UetBepras Teppaca pa3BuTa 1o mpaBomy Oopry momuubl. Ee Beicota 4045 M, mmpuna
1-1,5 xm. B crpoennn teppacel, O3 c. Cranmma bextemmpckasi, y9acTBYIOT OTIOKEHFIS,
XapaKTepU3YIOIINE CHOKOMHBIE YCIIOBHS OCAJKOHAKOIUICHHS C HEOJHOKPATHBIMH, HHOTIA
BeChbMa JUIMTEIBHBIMU TIepephIBaMH (BEpXHssI 4acTh paspe3a). OCHOBHAs € YacTb TOJIIH
copmMupoBaach B YCIOBHSX JMHAMUYHOIO BOJOTOKA U IIPEJCTABICHA PYCIIOBBIM AJUTIOBUEM.
CoOCTBEHHO aJUTIOBHEM YETBEPTOI Teppackl, MO-BHIANMOMY, SIBISFOTCS cyriecH nepsbix 10 M or
TIOBEPXHOCTH.

3aHnMast 3HAYUTENbHBIE IPOCTPAHCTBA B JIEBOOEPEXbE p. br, TpeThst HaxmoiiMeHHast Teppaca
sIBISIeTCst 001IeH n i p. KaryHn. Yuactkamu oHa BeTpedaetcs M B IpaBobepeskbe. [loBepxHOCTh
€e MecTaMH OCJIOKHEHa OyTrpaMu 1 TPsiIaMu TIeCKa M BO3BBIIIACTCS Hajl ype3oM Bozbl Ha 30-35 m.
B ectecTBeHHBIX pa3pe3ax Teppachl BCKPHIBAIOTCS BOAHBIE OCAAKU. Tak e, Kak U 'y 4eTBepToil
Teppackl, K COOCTBEHHOMY aJUTIOBUIO TPEThEH HaATIOMMEHHOI Teppackl oTHocUTcs U 1 0-meTpoBast
BEPXHSISI TTa4Ka MECKOB, C Pa3MBIBOM JIe)Kalllasi Ha PyCIOBBIX OCaIIKaX I{OKOJIS.

Berpeuasice smm3omrdeckn, Bropas Teppaca bum Beicotoit 20-23 M mokpsiTa OyrpamMu
TPAaMH 30JI0BOTO TPOHCXOXKIeHMs. CpefHe- M KPYIHO3EPHUCTHIC MECKH 33 CYET IPOIUTKH
KapOOHAaTHBIMM PAcCTBOPAMH CIIEMEHTHPOBAJIMCH, W TPH Pa3pyLICHUH CTEHKH OOHAKCHHS
Ha JTHEBHYIO IIOBEPXHOCTb BBICTYIAeT KOIbeBHUAHOW (hopMbl mporuiactku mmmHod 20-30 cm.
OOpazoBanue Takux (OpM CBS3BIBAETCS C M3MEHEHHEM OOLIMX KIIMMAaTH4YeCKUX YCJIOBHH B
CTOPOHY HE3HAUUTEILHOTO ITOX0NoiaHs. [I0BepXHOCTh Teppackl 4acTo Mpope3aeTcs OBparamy, B
CTEHKaX KOTOPBIX BCKPBIBAIOTCS IECKH C MEJIKOU TaJIbKOi. B BepxHeit uactu pazpe3a Habmomaercst
TIepecanBaHNe CYIIMHKOB M CyNecel ¢ PasMbIBOM JICKAIMX HAa TOPU30HTAIBHO-CIIOMCTHIX
TIECKaX, OTHECEHHBIX K IIOKOJI0. MOIITHOCTh BEpXHEH MAaYK1 aJUTIOBHS — IIEPBBIE METPHI.

[NepBast HannoiiMeHHast Teppaca bun npocnexuBaercs Mo npaBoMy H JieBoMy Oepery
peku. Bricora Teppacel 812 M, mmpuHa 10 5 KM. POBHas NmOBEpXHOCTH OCIIOXKHEHA
MIPUPYCIOBBIMU BajlaMH M cTapuriaMu. OTIOKEeHHS BepXHEl 2—3-MeTpOBOH IMauykH IECKOB
C TIPHCYTCTBHEM TaJICYHUKA OTHOCSTCSA K QJUIIOBHIO NEPBOM TEppachkl, a HIDKHAS YacTh
raJIeYHUKOBO-TIECYAHOTO MaTepHraja OTHECEHA K [TOKOMO TEPPAackhl.

IToBcemecTHO B nonHe bun pa3sBuTa BeICOKasi U HU3Kas oliMa BBICOTOH oT 1,5 10 5 M.
B paspe3se noiimM BCKpBIBAIOTCS IECKH, NEPEKPBITIE CYTIECHIO U CYIIIMHKAMH.

VYuactok 2. Kak yxke oTMmeuyasoch, Ha JaHHOM OTpe3Ke MOJMHBI BBIIETAIOTCS TpU
HaJlIIOMMEHHBIE TEPPACHL, BBICOKast 1 HU3Kas ToiMa. [ JoiMEHHBIE OTIIOKEHUS IMEFOT O PAHYEHHOE
pacmpocTpaHeHIe U TIPOCISKUBAIOTCA B BUzie Y3Koi 300-MeTpoBO#i TOJIOCKH BAOIb PyCiia PEKH.
Beicokast moiima, BO3BBIIIAACH Ha/l yPe30M BOABI Ha 3 M, HarOoIIee MOJHO Mpe/ICTaBIeHa B paifoHe
c. Ozepo Kypeeso. Bricora Huskol noiiMsl gocturaer 1 M. IToBepXHOCTh MOWM CpaBHHUTENBHO
POBHasI, CO MHOKECTBOM CTapHIl U CyXHX pycen. Ocaaxy MoNHMbI MPAKTHYECKH HE OTINYaIOTCS
OT PYCJIOBBIX OTJIOKEHHUH. DTO NECYaHO-TaJIEUHUKOBAsA CMECh C BKIIFOUCHHEM MENKOTO BATyHHUKA
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xopotieil okaranHocTH. [IepBast HamoliMeHHas Teppaca BO3BBIIIACTCS Hajl ype30M BOZIbI Ha 3—5 M
W OTAENBHBIMH (PparMeHTaMu MPOCIIeKUBAETCs OT . JIMuTpreBKa 1o ycTbs p. Henst. Omioxenus
Teppackl B OCHOBHOM TPEIICTABIECHBI TOMMEHHBIMH 1 PYCIIOBBIMH (DaIlSIMHU.

Bropas HaanoiiMeHHas Teppaca UIMEET IPEBBILLIEHUE HaJl COBPEMEHHBIM pyciioM 12—15 m.
Pa3pes3 ee BecbMa 0HOOOPA3eH M COCTOUT 3 TIECUYAHO-TAIICYHUKOBBIX OTJIOKEHUH C JINH3aMHU
cymnecel ¥ MeCKOB, IEPEKPBITHIX TOUBEHHO-PACTUTEIBHBIM cloeM. 110 ciopoBO-TIBUIBIIEBOMY
CIEKTpY, BBIICICHHOMY M3 amroBus Teppackl 6iamu3 c. Illypanak, Bo3pacT BMEIIAOIINX
ocajkoB, 1o mueHuto JL.U. EhruMoBoii, HCOOXOAUMO CUMTATh BEPXHEHEOIUICHCTOIICHOBBIM,

Tpersst HapmoMEHHas Teppaca Tak e, Kak ¥ IepBasi, IPOCIEKNUBACTCS (PparMeHTapHO,
COXPaHSIACh B NMPUYCTHEBBIX YACTAX IPUTOKOB. II0BEpPXHOCTH TEppackl POBHAS M TPEBHIMIACT
pycino pexku Ha 20-25 M. Ocaznku, chararolie Teppacy, COCTOAT U3 XOPOLIO OKAaTaHHOTO
rajeyHHKa U BAlyHOB, pa3Mep KOTOPBIX He npeBbimaet 0,5 M.

VYyactok 3. Teppackt Bepxueit bru m3ydamuce C.A. SIxkosneBsv (1909), I I'pann (1916), A.M.
Ky3pmumbiv (1929), A.B. XKusaro (1948), E.H. Illyxunoii (1960), B.M. OctpoymoBsm (1963), T'51.
BapemmnkossmM (1973, 1976, 1979) u np. B GonpamacTBE paboT HETIPEMEHHO CTABUIICS BOIIPOC O
CBSI3H IIPOLIECCOB TePPaco0Opa30BaHUs C TOPHO-AOIMHHBIM OJIEICHEHHUEM, TOCKOJIBKY HEOOBIMHOCTD
CTPOEHHSI AJITIOBHS — IPHCYTCTBHE XOPOIIO OKATAHHBIX BAJTYHOB JI0 TPEX M O0JIee METPOB B AMAMETpe
CpEY TaJIeYHUKOBOTO MaTepuaa, HaJlndKe CleI0B KOHEYHOMOPEHHBIX OTIIOXKEHUH Y HCTOKOB bru
— HE MO3BOJIJIO MHOTUM MCCIIEA0BATEIISIM OTKA3aThCsl OT OOIIEHPUHATON ToukH 3peHust. OTcrona
JIENIAITNCh BBIBOZIBI O PELIAIOIIEH PONM oJe/IeHeHnH B ()OPMUPOBAHHUH PEUHBIX JIONHH pernoHa. [1o
CKOIUIEHHIO BAJTyHOB POBOMIIACH TPAHULA PACTIPOCTPAHEHHS JISTHUKOB.

JeranpHoe W3ydeHHE MOMMHHBIX HaKoIUIeHWH B BepxoBbe bum mo3Bomwio Ham
BBIJICTIUTH OCHOBHBIE OCOOCHHOCTH CTPOEHHSI Teppac M MPUHTH K WHOMY BBIBOILY O CBS3H
JIETHUKOB C MPOLIeCCOM (POPMUPOBAHUSI KPYITHOIIIBIOOBOTO aJLTIOBHSI.

IMpu reoMop¢oOoruueckoM KapTUPOBaHMM NONMHBI buM BbIIEeHa TMoMMa, IISITh
HAJIOMMEHHBIX Teppac M ofHa (Iecrtasi) — ceneBast. [Ipr CONmOCTaBICHNH OTHOMIOPSIKOBBIX
Teppac NOAMEUYEHO, YTO BBICOTA OIHOM M TOI )K€ Teppachl IOCTEIIEHHO yBEMMUINBACTCS IT0 MEpE
TIPOABMKEHHUS K HCTOKY (Tabr. 1).

Ta6auua 1. BricoTta Teppac p. bun Ha pa3nTUYHBIX ydacTKax JIOJUHBIL, M.
IopsiaxoBelit HOMED Teppac r. buiick c. IMuTpreBKa c. Typauak c. Kebezenn
TToiima 1,5-5,0 3 1-4 1-4
I 8-12 3-5 5-8 10-13
11 20-23 12-15 13-17 20-25
III 30-35 20-25 25-30 30
v 40-45 - 35-40 40
v 60-80 - 55 60—80

Takast 0COOEHHOCTH B BBICOTHBIX YPOBHSX BBI3BaHA CBOCOOPA3HBIMH YCIIOBHSIMH
(OpMHUpPOBaHUS TEPPACOBBIX KOMIUIEKCOB, JUIS Pa3bsICHEHHS KOTOPHIX HaM HEOOXOIMMO
YIIIYOHUTBCS B MAJIEOIVISIIMOIOTHUECKHUE U MTAJIeoreorpapuecKie IoCTPOSHHS.
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[Ipu3Hano, uyTo BepxHHUil HeomelcToneH [opHOro AnTas — 3T0 HEepHO HACTYIUICHHS
JICAHUKOB, CBSI3aHHBIN C TIaHETAPHBIM IMOXOJIOJAaHHUEM KITUMara. .He)IHI/IKI/I, CyHI€CTBOBABIINE
B LICHTpaJIbHOM yacTu [opHOro Anras, CIyCKaroTCsl IO TOJMHAM PEK K mpearopbsiM. Macchbl
TbJ1a, ABHTasick ¢ xpedra KopOy n no mepuanonanbHON 9acTu Tenenkoro o3epa, 3aXxBaTbIBalId
00JIOMKH TIOpOJI, TIOCTYNAIOMKUX ¢ ero 60pToB. [Ipn HOCTIKEHNH MIMPOTHOTO OTpE3Ka 03epa
JemHuK pazaauBaiics. OJHa JIOMACTh epeBaiiBaja Yepe3 Bogopasel (paoH moc. Siimo) B
BepxoBbe pek Yaiiron, Kisik, baiiron, qpyras ycrpemisiach B HIIMPOTHBIN OTPE30K 03€pa, HeCs
B cebe 1 Ha cebe OOIbIIIoe KOJIIYECTBO 0OIIOMOYHOTO MaTepHaa, MOCKOIbKY CIoa MOCTyIaIl
OOJIOMKH M3 OOKOBOI MOpEHBI. JTO OBLT CBOCOOpA3HBII KAMEHHBIN ITIeT4ep, HIKHIHA KOHEI]
KOTOpOro 3a(MKCHpOBaH B BepxoBbe bnu. KOHTYpbl KOHEYHOMOPEHHOH TIpSAIbl TPYAHO
pa3nMYMMBl HA MECTHOCTH. TeM He MeHee, MCIIONb30BaHNE HIIMXOBOTO METO/A MTO3BOJIHIIO
HaM 10 HEKOTOPbIM MHUHEpalaM TsDKeJIOoH (pakuue IOATBEPAMTH paHEe BbIICIICHHbBIC
TPaHHUIIB! PA3MBITON KOHEYHOH MopeHbl. OKa3ajoch, YTO HIEENIUT, BEChbMa XPYIKUNA MUHEpal,
XOpOIIO COXpaHseTcsi B MopeHax. KOHTypBI IUTHXOBOTO Opeoia ¢ 3TUM MHUHEpaloM OYeHb
TOYHO COBIIAJAIOT C PACIIPOCTPAHEHUEM KOHEYHOMOPEHHBIX OTIIOKEHHUH.

B nonennukoBOE BpeMst 03epo B IMPOTHOM YacTH OBIIO 3aITOTHEHO 0CaAKaM1 MOIITHOCTHIO
cepimie 50 M (puc. 1). O0 3TOM CBHIETEIBCTBYET pa3pe3 10 CKBaKHMHE, MPOIIeHHOH B 2,7
KM HWke noc. Apteibam u onucansbiid B 1931 rogy H.JI. Byomuuenko (1939). O umeer
ClIelyIolliee CTPOCHHE (CBEPXY, M):

1. BamyHBI ¢ IIIOXO OKATAHHOMN TATBKOM M TIECKOM .......eeuveeienteaeienteeneenieeneenseeneesseeneenaes 2,27
2. BanyHsl ¢ raJibKaMH, CUEMEHTHPOBAHHBIE JKEATHIM CYTTTMHKOM........eevveerureeeeennnennne 3,18
3. BanyHsI ¢ rajgbpKoi ¥ HE3HAYNTEIHHBIM KOJIMYECTBOM CI1a00 OKaTaHHOTO
IpaBuUs U MECKA, C YYACTUEM CEPOTO U YKEITOTO CYITIHHKA .....eenreeerenreeerenreenrenneennennes 2,32
4. TIpocioit MeIKoro, XOpoIIo OKaTaHHOTO CEPOro mecka
C HE3HAYUTENbHBIM MIPUCYTCTBHEM CIIA00 OKATAHHOTO TPABHS «..c..eonveveenrieneeeeeneenes 0,20
5. BastyHbI ¢ ranbpkoi U rpaBUEM, CLIEMEHTUPOBAaHHBIE
CEPBIM MECYAHUCTBIM CYTITHHKOM ......uveeuteeurieireeteenieeenseenseeenseesseesnseesnsessseessseenseensees 1,95
6. I'anbKa ¢ rpaBUEM M MECKOM CPETHEN OKATAHHOCTH .......eeuviveenreeneenrenneenneennenneennennens 1,98
7. TanbKa nosyokaTaHHasi ¢ He3HAYUTEIIbHBIM KOJINYECTBOM
CEPOTO CYTTTUHKA M TTECKA ....vvevvieiiieiieiie ettt ettt et st 2,87
8. Tlecok MeNKO3epHUCTHIN CpeHEN CTENeHN OKaTaHHOCTH,
TR € 610 I 0107 15 1% (o 0 31, SRR ORI 1,38
9. Ilecok MeNKHUI paBHOMEPHO3EPHUCTBIH, C OTAECIbHBIMU
3EPHAMU KPYITHOTO TTECK.ce.vvvuuueeeerenntiunneeeeertnennaeeeeeeeettnnnneeeeeeeennaaaseeeseesmmmnns 4,60
10. CymIMHOK C ITECKOM CEepOBaThIi, ¢ 00JIOMKaMH
OOYTTHBIICHCS JIPEBECHHDBI ......vveveerseereesseesresseessesseessesssessenseesesseessesssesseessessesssessees 32,83
D B 702 - T o U PRURR 9,12
12. T'paBwii 1 TabKa C IIECKOM CPETHEH CTEICHN OKATAHHOCT .. ...veeuveeeeneenneeneeaneeneenne 0,90
13. I'muHa cepasi ¢ OTACIBHBIMH 3€PHAMU KPYITHOTO MECKA ....eeuvveeuveeeriareenieeeieenarenneens 0,85
14. T'muna cepas ¢ OTAEIBHBIMHU 3€pHAMH KPYITHOTO ITeCKa
M C HEOOJIBIIUM KOJTMUECTBOM TATIBKH ......eeevveeeereeeeseeeeeneeeeseseeeensseeenseeesnseesenneesnnns 1,75
15. TanbKa KPYITHAS CITAOOOKATAHHAS ......ecvverveerrereessenseessesseesesseessesssessesssessesssessesseensenns 2.62
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Hwke nayt kopeHHble nopossl. O0Mas MOIMIHOCT PBIXJIBIX OTIOKEHHH OKOJIO 69 M.

o mepe 3amoMHEHUs IIMPOTHOTO OTpe3Ka 03epa OOIOMOYHBIM MaTepHaIoM OBLTH CO3aHBI
HOZTPYIHBIE YCIOBHS JUTS TIPUTOKOB, B YacTHOCTH Ui p. Morad, rie B ycTbeBOH YacTH Hepen
60KOBOIT MOPEHO HaKaIUIMBAJICS OTCOPTHPOBAHHBIH MECYaHO-TAJICYHUKOBBIA MaTepral. YpOoBEHb
BOJIBI 110 T0JTMHE Mlorada MoBBIIIalicst 1o OTHOIIEHHIO K COBPEMEHHOMY pyCITy Ha BeicoTy Oonee 100
M. Cretpl BOJTHOIIPHOOHHOM JAeSTENBHOCTH ceiiyac MOKHO HaOmonarh B rpaBoM Gopry p. Horay,
TJIe N3BECTHSKU OPJIOBUKCKOTO BO3pACTa MMEIOT XapaKTepHbIE 3allaIMHHO-CIIIaKEHHBIE (POPMBI.

EcTs ocHOBaHMS MpeTIonararh, 4To JISJHUKOBBIC BOIBI IEpeMeIlaay 00IOMOYHBII MaTepHal B
JIOTIMHY PEKH, (POPMHPYS IIPH 3TOM JOCETIEBYIO0 TEPpPacy, COOTBETCTBYFoIIYTO B [ IpenTaiickoii paBHIHE
TSITON HaMoMMeHHOH. B momiae by HeOombIve TI0 TIONTaaN Y9aCTKH STOH Teppachl OTMEUCHBI
B IIpaBOOEPE)KHOM YacTH Hike ycTbs p. Tymoit u Bbime c. Typayak. AJUTIOBUAIBHBIN TaJIeYHHK
Teppac JIOKUT Ha BBICOKO IPUIIOMHATOM LIOKOJE I'PAaHUTOB TypayakCKOro MacchBa M MEPEKPbIT
MOIIHBIM TTIOYBEHHO-PACTUTEIBHBIM ClIoeM. HakomneHue rajJiedHuKOBOrO, a B OTAEIBHBIX MECTax
WIMCTO-TTIMHUCTOTO aJUTIOBHS OBLIO KPAaTKOBPEMEHHBIM M IPOHUCXOIHIIO B CYPOBBIX KITMMATHIECKUX
yCInoBHsX 3M0XH oneneHeHns. OO0 3TOM CBUIETENBCTBYIOT HEOOJbINAs MOIIHOCTh AJUTFOBHS U
HCKOTIAEMBIE PACTHTENbHBIC OCTATKH, OOHAPY>KEHHBIC B TTIMHHUCTHIX OCaKkax 1o pyd. Kany, npaBomy
npuToKy p. KebeseHka, Briapatomei ¢ npasoii cropons! B bro. 3necs E.A. [lonamapeBoii cpemm
0OJIBIIIOTO IOPUCTUYECKOTO Pa3HOOOPa3Ust OTMEUCHO XOJOOMIO0MBOE PACTCHHE — KYCTAPHUKOBAS
6epeza. Kpome Toro, BCTpedeHB! BHIpI, YKa3bIBAIOIME HA CYXOCTh KIIMMaTa, — MPEACTaBUTEIN
cemeiictBa Chenopodiaceae, Papaveraceae u mp. Dmoxa 3aXOpOHCHHS PACTUTEIBHBIX OCTaTKOB
COOTBETCTBOBAJIA BPEMEHH MAKCHMAJIGHOTO Pa3BUTHS TOPHO-I0IMHHOTO OJIEACHEHUS.
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— TAJICYHUKHU U TIECKU C MPOCIOSIMH TJIMH U CYIJIMHKOB, 5 — TaJ€UHUK XOPOIIO
OKaTaHHBIN, 6 — MEeCOK, 7 — TIECOK C MPOCIOSIMH TJIMH, 8§ — TIIMHA, 9 — KOpEeHHbIE
nopoxsl, 10 — muHMS paspesa.

B cBs3u ¢ moTeruieHneM KJIMMara M OTCTYIIAaHHWEM JISIHHWKA MOJHUMAeTcs W YPOBEHb
Teneuxoro o3epa, NOCKOJNbKY €IMHCTBEHHas BOJHAs aprepus p. bus, 1o KoTopoii
HPOUCXO/IMIT CTOK, ObLIa INeperopokeHa KOHEYHOW MOpeHoi. Macca BOIbI yBEIHYMIIACh
MIPUMEPHO BIBOE. 3epKajo BOABI OBUIOTO BOAOEMAa MPEBBINIANO COBPEMEHHBIH YpPOBEHB
Ha 210 M. DTO TWOATBEp)KIAAETCS MAaKCHMAaJIbHBIMH BBICOTHBIMH OTMETKAMH OOKOBBIX
MOpPCH H CyIICCTBOBAHHEM 3apacTaOUIer0 PEIUKTOBOTO o3epa KyaraHT, Haxomsmerocs Ha
Bozopazzeie pyd. FOprok — Tenerxoro o3epa, kK ceBepy oT TypOassl «3omoToe 03epoy. s
3aII0JIHEHMS 03epa HE MOTPeOOBATIOCH CIMIIKOM MHOTO BpeMeHH. [loicunrano, 4to gaxe npu
COBpPEMCHHOM IMPUTOKE BOJBI U3 PCK, BIIaJa0NX B 03€PO, JOCTATOYHO 7 ner JUISL IIOAHATUS
YpOBHS 10 OTMETKH 210 M.

[lepemonHenne BaHHBI Tenenkoro o3epa TalbIMU JIEAHUKOBHIMH BOAAMH M HAIHYHE
MOPEHHO¥ 3anpy/abl, BHYTPEHHHIE YaCTH KOTOPOH OBLTH 0CNIabIeHBI IIPHUCYTCTBHEM OJIOKOB 1
JIMH3 TOTPeOEHHOTO JIbJIa, CO3/IalIi YCIOBHS ISl KaTacTpoudeckoro copoca BoJI ¥ PHIXJIOTO
00JIOMOYHOTO Marepuajia B BHAE CBOSOOPA3HOIO CENEBOTO MOTOKA, CKOPOCTh KOTOPOTO,
nozcuutanHas no gopmyne Teepu, coctaBuia 77,5 m/cex.
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Puc.1. B3auMOOTHOIIEHHE JIETHUKOBBIX, BOOHO-JIEIHUKOBBIX U O3EPHBIX OCAIKOB Yy
ucroka bun: 1 — cymmHkH, 2 — KpYIMHODIBIOOBBIH MOPEHHBIN Marepuai, 3 —
HECOPTHPOBAHHBIN IeCYaHO-TPaBUNHHBIN OCATOK C OTAEIbHBIMHU BalyHamu, 4

Puc.2. T'eomopdonoruyeckas cxema nonuHbl bum Hioke Tenerkoro o3epa: 1 — moiima
(1-4 ™). Teppacsr: 2 — nepsast (10-13 m); 3 — Bropas (20-25); 4 — tpetss (30 m);
5 —getBeptas (40 m); 6 — matas (60—-80 M); 7 — OTVIOKCHHUST KOHEYHBIX 1 OOKOBBIX
MopeH; 8 — ceneBas Teppaca (90—120 m); 9 — kopeHHBIE CKIOHBI AOIUHBIL; 10 —
MecTa 0TOopa mpo0 Ha ompeaeeHne abcomoTHoro Bo3pacrta mo C14; 11 —mecra
ot6opa 1mpod Ha CIIOPOBO-IIBUIBIIEBOM U MAJICOKAPIIOIOTHIECKUH aHATH3bI.

Takast ckopocTh oOecrieyrBaia MEPeHOC OOJIOMKOB MAacCO CBBINIE 8§ T U 00BEMOM
6onee 3 ™’. IlpumMepHO Takue e mMmokasaremu ckopocreit momyumn H.A. Edumies
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(1961) nnst TOpHBIX peK, UCIMOB3YS B CBOMX pacueTax M3BeCTHBIH 3akoH Opu. [lomobHbIE
YCIIOBHSI TIEpeHOCa KPYMHBIX BanyHOB Obutd omucanbl I1.A. Kapmuarom (Carling PA.,
1983) B Ilemnnnckux ropax u [.X. Diicbaxepom (Eisbacher G.H., 1978) B orporax
Ckannctbix rop CeBepHOH AMEpPHKH. 3HAYNTEIBHAS CKOPOCTH MIEPEMEIIEHHS 00JIOMOYHOTO
MarepHaia obecrednBanach, I0-BUANMOMY, OOJBIINM TEPETaZioM BBICOT MEXY 3€PKaIOM
MOJNPYKEHHOTO 03epa U JHUILEM JOJUHBI PEKH.

Karacrpoduueckuii cOpoc Bonsl n3 03epa 00yCIOBHI MECTaAMH Pa3MbIB OCAJIKOB ISTON
HaJMONMEHHON Teppachl, TPAaHCIIOPTUPOBKY OOJBIIOT0 KOJIMYECTBA TI'PyOO0OIOMOYHOIO
Marepuana, KOTOpBI YaCTWYHO TpHWICHEH K Hel (Teppace). Hmke pasMbITOil KOHEUHOMH
MOpEHbI 00pa30Baach ceneBas Teppaca, MPEeBbIIICHIE KOTOPOH HaJ COBPEMEHHBIM PYCIOM
coctaisier 90-120 M (puc. 2). Teppaca npocnexeHa 10 yctbs p. IIspka. B ctpoennu ee
MIPUHUMAIOT y4acTHe TaJIeUHHK 1 BaTyHbl. MakcUMalbHbIHN pa3Mep BaayHHUKA 3—4 M. B T0 sxe
BpEMsI B «TEHEBBIX» YaCTSX CKJIOHA JINOO 32 OTAENBHO CTOAIIMMHU B JOJIMHE PEKU OCTaHIIAMHU
BaTyHHO-TAJICYHUKOBBIM MaTeprall 3aMenaeTcs TaJIeqHUKOBO-TIECYaHBIM C XapaKTePHOU IS
BOZHBIX OTIIOXKEHHH CIIONCTOCTBIO.

JIBikeHne 0co00 KPYNHBIX BAITYHOB IO JOJNMHE MPOXOAMIO B ONpPEIEICHHBIX PYCIOBBIX
rpanunax. Kon¢wurypamms coBpemeHHOro pycna bum He coBmamaer ¢ KoHGUTyparmen
(hapBaTepHOI JIMHUM PEKOHCTPYMPYEMOIO ITOTOKA W NPH HAIOKEHWHM X CXeM JApYyr Ha Jpyra
(puc. 3) B MecTax mepeceucHUs (PUKCUPYIOTCS TEPEeKarhl ¢ OONBIIMM CKOIUICHHEM KPYITHBIX
BAJIyHOB, paHee MpPHHIMAaeMbIe 3a CTaJHAIbHBIC U KOHEYHBIE MOPEHBI BEpXHEUETBEPTUIHOTO
OJIeZICHEHMIS.

o3.Teneuxkoe

Puc.3.  PexoHCTpYKIMS ABI)KEHHS BONOKAMEHHOTO Celii OT Teremkoro osepa 1o JONMHE
Bum: 1 — coBpemenHoe pycio p. bum; 2 — pekoHCTpynpyemas (apBarepHas IUHASL
BOJJOKAMEHHOTO CEJICBOT0 MOTOKA; 3 — JICIHIKOBBIE OTJIOKECHHST; 4 — KOPSHHBIE CKIIOHBI.

3anoiaHeHue JOJIMHBI OOJIBIINM KOJMYECTBOM OOJIOMOYHOIO marepuajia co3aaJio yCJI0BUsL
JU TIOATIPYKUBAHUA ITPUTOKOB, YTO OBII0 3a(b1/n<cy1p03aHo O3€PHBIMHU OTJIIOKCHUAMU B BUJIC

CHANGES IN FLUVIAL SYSTEMS

JICHTOYHBIX IJIMH M TOPU30HTAILHO-CJIOMCTHIX MeckoB. Tak, B paifone c. HoBoTpoumkoe B
pomuHe p. IIpDka B OCHOBAaHMH JIEBSITHMETPOBOI Teppachl OOHAKAIOTCSI TOHKOCIIOMCTHIE
DIMHBI C MOIIHOCTBIO OTICNBHBIX CIOMKOB 10 2—3 cM. TOHKOCIOWCTBIE IJIMHBI CMEHSIOTCS
MEJIKAM TOPU30HTAIBHO-CIONCTBIM TAJIEYHHKOM C TIPOCIOSMH NIMH MomHOCTHIO 0,5-1 cm.
Bemrre o pazpesy oTMedaeTcs nepeciianBaHne TaJeqyHNKOB, METKO3EPHUCTBIX TIECKOB U TJIMH.
[lepexpsiBaercst pa3pe3 METPOBBIM CJIOEM TEMHO-OYPBIX CYIJIMHKOB.

U3 Tonkocnmoucthix mivH E.A. TloHOMapeBa Beifenuia ceMEHHY0 IOy, YKa3bIBaromas
Ha XOJIOJHBIC YCIOBHUS OCaXICHUS ocankoB. I1o Carex ex gr.A, C. ex gr.B, Scirpus selvestris
L., Betula nana L., B. sp., Rumex sp., Polygonum lapathifolium L., Rubus idaeus L., Viola sp.,
Labiatae gen. indet (Ballota sp.?).

Criopsl 1 TBUTBIYY U3 3TOTO paspe3a n3ydana JLU. E¢umosa. B kommuiexcax Habmomaercs
W3MEHEHHE PACTHTEINBHBIX TPYIIMPOBOK BBEPX 10 paspesy. Eciy B OCHOBaHMM COIEPIKHUTCS JI0
74% TpaBSHUCTBIX PaCTEHHMIA, CPEIIH KOTOPBIX JOMUHUPYIOT rybonBeTHbIE (16%), ocokoBble (40%),
ne6enobie (13%), 3maxu (20%), a ApeBecHbIE COCTABIISIOT HIH 8—17% (e, cocHa, Oepe3a, uBa),
TIPH COZIEPKAHNN CIIOPOBBIX 110 9% (3€NeHbIe MXH, IPO3IOBHUK, MTAIIOPOTHHK), TO BEPXHSI YacTbh
XapaKTepHU3yeTCst MPeodalaHieM CIIOpOBBIX — 10 95%. IlepBbIMH MPOIEHTaMU TPEICTABICHBI
JpeBecHble (IIMXTa, €1b, COCHa, Oepe3a, UBa) MPH HE3HAYUTEIHFHOM YBEJIMUYCHUN TPABSHUCTHIX
(3maxu, oOcoka, JIeOeOBbIE, PO3OLBETHBIE, KPECTOLBETHBIE, MOJOYAlHBIE, CIOKHOLBETHBIE,
HOJIBIHB, CKepa). KOMIUIEKCHI TaKoro THIa OTPaKaroT Pa3BUTHE OCOKOBO-PAa3HOTPABHBIX JTyTOB C
3apOCIIIMU TIATIOPOTHHUKOB M YKA3BIBAIOT HA IOCTATOYHO BIIAXKHBIHM MPOXJIaTHBIA KIMMAaT.

Ha ocHOBaHMHM BBIZIETIEHHBIX CHOPOBO-TBIIBLEBBIX CIIEKTPOB BEPXHAS 4acTh paspesa
OTHECEHA K TOJIOICHY, a HIDKHAA — K BEPXHEMY HEOIUICHCTOIIEHY, YTO MOATBEPKIACTCS U
PpanuoyIIIepOAHBIM JaTHPOBAHUEM APEBECHUHBL, OTOOPaHHOM Y ype3a BOABI 13 TOHKOCIIOUCTHIX
03€pHBIX IIMH. AGCOMOTHBIN Bo3pacT ApeBecuHbl 16120 + 80 ner (COAH-1864).

bau3kas 1o BpemeHHM Jara MOJy4eHa W3 ToJyOOBaTo-CephlX DIHH, (aluaibHO
3aMEIIAONINX OCAJIKU TBDKUHCKOM 03epHO-MoANpyaHON Teppacsl. [Ipoba orobOpana w3
urypda, IpoHAeHHOTO B | KM OT BBIIIIEOMTMCAHHOTO O0HAXKEHNUS 110 pyd. Tomoxy. BCkpbIThie
IJIMHBI XapaKTepU3YIOT MOCIEAHIO CTa/INI0 HAKOIIJICHHUS 03€PHBIX OCA/IKOB, PACTHTEIBHbIC
OCTaTKM M3 KOTOPBIX UMEIOT abCcoMmoTHBIN Bo3pacT 15270 + 60 ner (COAH-2017).

OO0beM HaKOIJIEHHOM Macchl BOsbl B [IbDKMHCKOM 03epe, 10 HaIllUM pacdeTam, COCTaBUII
1,5 xm?. Ipu aToM TiTy6HHa ero 6bL1a 0Kos1o 50 M, auHa 17,5 kM npu mupuse 1,5 km. KoHTyph
OBUTOrO BOZIOEMA PEKOHCTPYUPYIOTCS MO (pparMeHTaM Teppackl, KOTopasi o0 Mepe YAaJICHUs
OT YCTBS BBEPX I10 peke ¢ 60-MeTpoBOi OTMETKH CHIKAETCA A0 15 M M 3aTeM CXOIWT Ha HET.

TunmaHo 03epHO-TIOATIPYAHBIE OCAIKH MBI HAOIIOIAIN B TPUYCTHEBOH yacTy p. Capakokina,
B 2,5 KM OT yCTbs. 37I6Ch B OCHOBaHUH U cpeaHer yacTi 40—45-MeTpoBoii Teppack! BCKPBIBAIOTCS
TOPH30HTAIIBHO-CIIOUCTHIE, C IPOCTIOAMH CyIeCeH, METIKO3EPHHUCTHIE IIECKH.

JHanpHeliee popmupoBanue Teppac p. bruu cBsizaHo ¢ Bpe3aHHEM PeKH B CEIEBYIO TOJIILY.
UerBepTryHas HaANIOHMEHHas Teppaca IIIPOKO MpeAcTaBieHa Hivke pyd. FOpok. OTaensHbIMI
(parmMeHTaMI OTMEYaeTCs OHA U B paiioHe ¢. Typadak. B puTOKax rajleqHUKOBBIN aJUTFOBHI
YEeTBEPTOi Teppach! (parrabHO 3aMEIIAETCsl IECYAaHbIM, C MPOCIOAMH CYIJIMHKOB M TIIHH.

B cyrmHKax ¥ IiMHAX, KaK MPaBrIlo, B OCHOBAHUH pa3pe3a BCTPEUAIOTCsl PACTHTEIBHbIC
ocratku. Tak, Hampumep, 1o pyd. Typauak (Hmwxke c. Kebesenn), B 1100 M OT ycThs u3
TeMHO-cepbix cyneceil E.A. [TonomapeBa BbliennIa CEMEHHYIO (IIOpY, KOTOPasi COCTOMT U3
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Picea obovata Ldb., Pinus silvestris L., cf.Larix sp., Pinaceae gen. indet., Carex ex gr. B.,
Betula nana L., D. sp., Alnus sp., Rumex sp., Polupodiaceae gen. indet., Viola sp., Aquilegia
sp., Adoxa mashatellina L., Umbelliferae gen. indet. Ilo muenmnto E.A. IloHOMapeBoii,
BEIJICIICHHYIO (DIIOpY CIIEAYeT OTHECTH K MO3IHEMY HEOIUICHCTOIICHY.

[anuHONOrMYECKN JETallbHO OXapaKTepH30BaHA HIDKHSSL 4YacTh JTOrO  paspesa.
B xomiekce mpeobiaiacT rpya MbUIbIbI TPABSIHUCTHIX pacTeHuit (68—86%) — Cramineae,
Cyperaceae, Chenopodiaceae, Angiospermae u 1p. B MEHbIIIEM KOJHYECTBE BCTPEUAOTCS
npeBecHble Abies sibirika Ldb., Picea obovata Ldb., Pinus silvestris L. Hatioeno omgHO
MBUTBLIEBOE 3EPHO peHKTa Typraiickoil ¢mmopsl 75uga. BrimeneHHBIE CHEKTPHI OTPakaroT
pa3BHUTHE JIecoCTenel 1 OTHECEHBI K BEpXHEMY HEOIUICHCTOIICHY.

B cpenneii wactu paszpesa cobpan Oorarslii KOMIUIEKC MOJUTIOCKOB. 1o MHeHnio E.A.
HoBukoBa, oHM INpHHa/UIeKaT K HA3eMHBIM BHAAaM KCepo(MIBHOrO M Me30(HILHOTO
oonuka: Pupilla muscorum, Colimella edentula (Drap.), Columella Mart., Vallonia pulchella
Mart., Pyramidula zupestris (Drap.). AGCOTIOTHBIA BO3pacT APEBECHHBI, OTOOPAHHON W3
OCHOBaHHS 00HaKEHSI, JaTHpyeTcs 1o paanoyriepony B 14980 + 70 mer (COAH-1863).

®opmupyst Teppachl Bpe3aHHs B CBOeW JonmuHe, p. busa ocmabnsma mepeMbIuKH,
C/IepXKHMBAIOIIME MTOANIPYAHBIE 03epa NPUTOKOB. B urore a1 03epa 6butn cirymenst. Crens
OT IaBOJIKOB OTMEYEHBI B BHJIE CBOCOOPA3HOTO IPsIOBOr0 MHKpopenbeda (psdu TedeHus)
Ha [TOBEPXHOCTH IIATOM U YETBEPTON HAANIOMMEHHBIX Teppac B AOJIMHE buu BbILIE YCThS P.
[Tepka, B paiione c. Kebesenn u ropsl Bomunii 3y6 (bapeimaukos I°41., 1979).

CorrocrapieHre OKa3bIBACT, YTO B HICTOPHH PA3BUTHS TOIMHBI brw, o 3Tamna popMupoBaHHs
TPEeThEHi, BTOPOI 1 IEPBOiA Teppac, HAMEJACTCsI YeThIPE KPYITHBIX ITABOIKOBBIX BOJH, CBI3aHHBIX
co cmyckoM Tenernxoro Bogoema, Moradckoro, ITspkunckoro n CapakoKIIMHCKOTO 03€p.

Tpetbs HanmolMeHHas Teppaca B Buje noaocsl mmpuHoit 300400 M npociexuBaercs
Mo BceMmy HccieayeMomy pairiony. Ho nHamOGombieit mupussl (2000 M) oHa JOCTHUracT
y c. Typauak. Teppaca ciokeHa B OCHOBHOM IIJIOXO COPTHPOBAHHBIM TaJICYHHKOM C
BKITIOUCHUSMH MEJKHX BaJyHOB.

Bropas naanoiiMenHas reppaca ot ructokoB bun o c. Typadak monocoil 1o 1 kmnpocinexeHa
Kak B IIPaBo-, TaK U B JIeBOOEpexbe peku. Pa3pes BTopoii Teppackl MOXXHO HaOMIOAATh B pAze
KapbepoB HWXke c. Typadak, rjiae Moj COBPEMEHHOM MOYBOM 3ajieraroT MepeciIauBarOIIUecs
¢ TpyOO3epPHUCTBIM TIECKOM BaJTyHHO-TAJEUHUKOBBIC OCAJKH, CIIEMEHTHPOBAHHbIC MECKOM.
Ocaaku menkon (pakmum Koco- W TOpHU3OHTAIBHO-cioncThie. Co BTOpOil Teppacoii bum
COTIOCTABIISIETCS BTOpasi Teppaca p. Jlebenp, KoTopast oxapakTepruzoBaHa (JIOPHCTHUCCKH 1 U3
kotopoit B.A. ITanbrueBbiM 1o ApeBecune nonydeHa nara COAH-576 paBnas 13750 + 70 ner
(bappimaukos 1., 1973).

IlepBast HagmoiiMeHHas Teppaca, Kak U Bropas, y3kad. lllupuHa ee MmecTamMu 1OCTUraeT
800-1000 m.

B otnnuue ot HU30Bbs NOKMa BepxHel bun MHOroctyneuaras 1 U3MEHSIETCS 110 BBICOTE
ot 1 no 4 m. ITo C.A. CnankonesiieBy (1977), BRICOTBI IOHMBI M UX M3MEHEHUS 1O TOJIHHE
3aBUCSIT OT aMIUIUTY]] TABOAKOBOW BOJIHBI, BIUSHISA 0A3MCOB SPO3HUH U JIOKATHHBIX JTBIKCHUH
B TIpeieNax IeoJIOTMYECKUX CTPYKTYp, MepeceKaeMbIX JOaMHON peku. Ho peryampyemsiii
Tenenknum 03epoM CTOK BOJ, Ka3aJIoCh ObI, TOJDKEH OBbLT CO3aTh YCIOBHS 1Sl (POPMHUPOBAHHUS
BBIJICPKAHHOW MO BBICOTE TOWMBI. B NEHCTBUTENBHO XK€ HAJMYHME MHOTOCTYIEHYaTOCTH

CHANGES IN FLUVIAL SYSTEMS

OOBsICHSIETCS HE TOJILKO M3MEHEHHEM 0a3uca 3pO3UH U JIOKAITbHBIMH MOABMKKaMU. OCHOBHYIO
poiib B (POPMHUPOBAHMH MONUMBI, O-BUANMOMY, UTPAITU TTABOAKOBBIE BOJIBI C HAJIOXKEHHBIMHU Ha
HUX TIPOIIECCAMH 3aTOPO0OPa30BaHusl. Pa3HOBpEMEHHOCTD HX MPOSBICHUS M IPEIOIPENCIIET
CTyIIeHYaToCTh. Bo3pacT moiMbl orpeiersieTcs o ee COWICHEHHMIO ¢ ToiMOit p. Capakokmiy,
13 KOTOpPOU MoNydeHa pajguoyriepoanas nara. Paspes pacnomnoxer B 200 M HIXKe yCTbA P.
IOmns1, B mpaBom G6opty Capaxokim. J[peBecuHa n3 TeMHO-CEpBIX IVIMH, 3ajieratomas Ha 4 M
BBIIIE ype3a Boapl, natupyetcs B 2000 + 20 netr (COAH-2016).

Obparmaer Ha ce0s BHUMaHUE TOT (DAKT, YTO B JIONMHE P. BUM BBIAGNSAIOTCS YYacTKH C
MaKCHMaJIbHBIM PaclpoCTpaHEeHHEM Teppac OfHOTO ypoBHS. Tak, ot pyd. FOprok 1o p. ITepka
JONIMHA Ha MPOTSHKEHUH 12 KM BBITIOJHEHA B OCHOBHOM OCaJIKaMH BBICOKOH CEJIEBOI TEppach.
Janee BbICOKast Teppaca CMEHSIETCS CIOXKHO MOCTPOEHHON IATON Teppacoil. OHa 3amonHseT
OTPE30K JIONIMHBI B 15 KM, OT yeTbs p. [Tbpka 10 ropst Bomrunii 3y6 (Hrke yeTbst p. CapakoKIim).
3arem B 20-KMIIOMETPOBOM HHTEPBAJIE, 10 YCThS P. TaHI0IIIKa, HAUOOIBIINM PAacTIpOCTPaHEHHEM
TIOJIB3yeTCs YeTBepTas Teppaca. TpeThbsi Teppaca JIydllle MpecTaBieHa Ha 25-KHIOMETPOBOM
OTpe3Ke OT ycThA p. TaHmomka 10 ycrss p. Jledemp. Ocamku BTopoit Teppackl IOYTH ITOTHOCTHIO
CIIararoT JHUIIE JOJIMHBI OT YCThs p. JIebens 1o Bbixoza p. bun B mpenropHyto paBHUHY.

BeineneHHbIe y4acTKH — 3TO CBOEOOpa3HbIE CTYNEHH, B KKIYI0 W3 KOTOPBIX BIIOXKEHO
oT onmHOW No mstH Teppac (puc. 4). Ham mpencrasnsiercs, 4To BO BpeMsi pa3MbIBa KaXaou
BEPXHEH CTYIeH! BBIHOCUMBIN 0OJIOMOYHBIN MaTepuai akTHBHO y4acTBOBaI B (hOPMHUPOBAHUN
HIDKEPACIOI0XKeHHOH. IIpy 3TOM KOIM4IecTBO epeMeNaeMoro MaTepraa pe3Kko COKpaIianoch.
Taxyro ke 3aBUCHMOCTB JUTs pek npearopuid ycranosun u C.A. Apxumos (1973).
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Puc.4. JluarpamMma 30HAJIBHOTO PacIpPOCTPaHEHMs TEPpac OJHOIO YPOBHS B JOJHHE
Bun: 1 — moiima; HagmONMEHHBIE Teppackl: 2 — mepBasi, 3 — BTopas, 4 — TpeThs,
5 —uetBepras, 6 — nsATas, 7 — cenenas Teppaca.

dopmupoBaHue Teppac p. bum mpoucxoauno 3a KOPOTKUH NPOMEKYTOK BPEMEHHU.
IManeornamuonoruueckue U najgeoreorpapuieckie NOCTPOCHUS, PaAUOYyIIICPOIHbIE AAThI
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CBUACTCIILCTBYIOT O TOM, YTO I'COXPOHOJIOTrUsA OCHOBHBIX CO6I:ITI/II>1 B UCTOpHU PA3BUTUAL
nonuH Bepxueit bum yxmaneiBaetcss B 20 ThIC. JieT. DTO TMOATBEPXKAAIOT HaOIIOMEHUS,
MpoBeeHHbIC HaMU B nipearopesx Anras (bapsmmankos I°., 1984).

Oxomno 20 TeIC. JIeT Ha3ax, OO0 YyTh MO3KE, B BEpXOBbe bum oTnaraercs KoHEUHas
MOpEHa, CO3/aBllasi MOANPYAY TajlbIM JIEAHUKOBBIM BogaMm. B untepsane 20-16 Teic. jet
KOHEYHAs MOPCHA Pa3MBIBACTCS, OOJIOMOYHBIN MaTephall CEJIEBBIM IOTOKOM BBIHOCHUTCS
B JonuHy bum, B mpuTOKax HakKalIMBAarOTCA O3€pHBIE Ocaaku. 3a mocienyroumue 1-1,5
TBIC. JIeT C(HOPMHUPOBATIHCH TISITast U YeTBEPTask Teppachl. [IpIMEPHO CTOIBKO Ke BPEeMEHHU
morpeboBajock Ha oOpa3oBaHHE TpeTheil W BTOpoil Teppac. Ha pyOeke BepxHero
HEOIUICUCTOIICHA U TOJOIeHa (OpMHUPYETCs TIepBasi HallOWMeHHas Teppaca. J[Be Teicsau
JIST HA3aJ] HavaJla pa3BUBaThCS MOWMAa.

Takum oOpa3zom, monuHa bum mMmeer nBa pasHOBO3PACTHBIX yvacTka. [IepBhIid, OT T.
Butiicka 1o c. Typauak, - HanboJiee IpeBHUH, U BTOPOH, oT ¢. Typauak no Tenenkoro o3zepa -
CPaBHHUTEIILHO MOJIONOH, C(HOPMHUPOBABIIIMIACS B MO3HECYCTBEPTHYHOE BPEMSI.
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Abstract

The article contains substantial data based on the mathematical analysis of the primary phase
of hydrologic cycle — rainfalls, which are of particular importance as they tend to shape river
systems. It is widely accepted that rivers constitute a function of climate (rainfalls). The author of
the study aims to demonstrate that knowledge of rainfalls may prove to be of practical use.

OmnpenernstrormimM (paKTopoM, KOTOPBIH SIBISTHCS MPHYHHON H3MEHEHHS TIOHMEHHO-PYCIIOBBIX
HpOLIECCOB  SIBIISIETCA JOXKIEBOM CTOK. [IpM COOTBELTBYIONMX YCHOBUSIX 3TH H3MEHEHUS
CIIOCOOCTBYIOT Pa3BUTHIO OTPULIATENBHBIX SIBIIEHHMH — OOMENEHHIO PEK, 3apOCTaHUIO pyced,
3aMJICHHIO, IEPECHIXaHMUIO, 1 ITpoyee. OTMEUCHHOE BBI3bIBAET HEOOXOIMMOCTh COBEPIIICHCTBOBAHHS
CYILIECTBYIOIINX U pa3paboTKa HOBBIX, HAHOOJIee SKOHOMIYECKH 1 SKOJIOTHIECKH 000CHOBAaHHBIX
METOIIOB pacyeTa JOKAEBBIX PacXoloB, OCOOCHHO B YCIIOBHSIX aHTPOIOTCHHBIX M3MEHEHHH, C
ETBI0 PEIICHIS PAIa BAYKHBIX HAPOTHOXO3SHCTBEHHBIX TIPOOIIEM.

[ToaToMy aBTOp BBITIOIHIIT KOMILIEKC TEOPETHUECKUX Pa3padOTOK, Kacarouxcs Imporecca
(hopMUPOBaHMS TTABOJOYHOTO CTOKA C aHTPOIOIEHHBIX BOJOCOOPOB, C YUETOM KPUTHYECKUX
3aMEUaHMIl CYyIIECTBYIOIIMX METONOB pacyeTa JOKIEBBIX PACXOJOB IMPH OTCYTCTBHU
THAPOMETPHUYCCKUX HAOIIONCHHN U pa3padboTat popmyity, mapaMeTpbl KOTOPOi B3aHMOCBSI3aHO
YYUTHIBAJI OBl BCE OCHOBHBIC (DAKTOPHI, BIMSIONME HA MPOIECC CTOKA M €r0 PacdeTHYIO
BEITUYIHY.

B npumMensieMbIX B HacTosiIiee BpeMs (hopMyiax pacyeTa MOBOJOYHOTO CTOKA OTHUM H3
OCHOBHBIX ITapaMeTPOB UX sBJsieTcs ciioi ocaakos [CHull], cioit BomooOpaszosanus (A.H.
bedann), cnoit Bogootnaun (I1.0. BumHeBckuii) U T.1., B KOTOPBIX Yepe3 K03(DPHUINESHTHI
CTOKa, pacyeTHbIEe (POPMYJIIBI U IpyTHe ITapaMeTphl BRIPAXKAIOT CIIOH MaBOJOYHOTO CTOKA.

3HadeHus Kod(pUIHEeHTa CTOKa 3aBUCAT OT IUIOMAAM BOAOCOOpPA, CYTOYHOTO CIIOS
0CaJIKOB W BUJA MOYB, aHAJIOTUYHOE KacaeTcs U cios BogooTnaun. Ciioif Bomooopa3oBaHUsI
OTJINYAETCSl OT OTMEYEHHBIX BBINIE MapaMeTpoB OOJBIIMM AMAIa30HOM yuyeTa (DaKTOpoB,
BIIMSIIOIIMX Ha BEJIWYMHY JOXK/IEBOIO CTOKA — BJIQXKHOCTH IIOYBBI, peiibedpa MECTHOCTH,
HMHTEHCUBHOCTH OCAJKOB U BU1a KyNIbTyphlL. Ilepexon oT ¢105 BO1ooOpa30oBaHuUs K CIOI0 CTOKA
OCYIIIECTBIISIETCS Yepe3 reoMop(oIOrHIecKuii U MOYBEHHO-00TaHMYECKUI TTapaMeTpHl.

CHANGES IN FLUVIAL SYSTEMS

OpHako, CJIOW BOJ0OOpa30BaHUS HE YYHUTHIBACT M3MCHECHHUH PEXHMMa TPYHTOBBIX BOJ,
(I)I/ISI/IOJ'[OFI/II/I paCTeHI/Iﬁ B TCUCHHEC BEICTAIIMOHHOIO ICpHOAa, a TAKKE M3MEHCHUM BOIHO-
BO3/YIIHOTO ¥ BOAHO-(PM3MUECKNX CBOKMCTB IMOYB, MPOUCXOAAIINX B CBS3M C MENMOpPAIMCH
3eMelb U JPYTUM aHTPONOT€HHBIM BIMSHHEM U T.A. OTMEUCHHBIE HEJOCTATKU IPHUBOMAT K
CHIKEHHUIO TOUHOCTH BBIYUCIICHUS] HCKOMOW BETMYMHBI MAKCHMAIIBHBIX TOXKJIEBBIX PACXOIO0B.

Pacuernas ¢popMyina 10Xk JEBOTO CTOKA, M COOTBETCTBYIOLIIAS! METOIMKA pacyeTa [0 MHEHHIO
aBTOpAa, IOJDKHA Oa3MPOBAThCsl HA TEHETUYECKOW OCHOBE TPOLIECcCa CTOKa, YUYUTHIBATH OCHOBHBIE
KOMITOHCHTBI MCXaHHU3Ma q)OpMPIpOBaHI/If{ CTOKa, MCCTHBIC cbalcropm, a TaKXXC aHTPOIIOI€CHHOEC
BO3/ICHCTBHE, 3HAUNTEIHLHO M3MEHSIOIIEE YCIIOBHS €ro (hopMupoBanust. COmIacHO NpeaaracMom
aBTOPOM CXEeMbI (POPMUPOBAHHS JOXKIIEBOTO CTOKA, YUUTHIBAIOIICH aHTPOIIOTEHHBIE H3MEHEHHS
Ha peYHOM BOZ0COOPE M BIIaroo00pOT 30HBI a9pallii, OJHAM U3 OCHOBHBIX TApaMeTPOB (hOPMYITBI
JUISL pacyeTa IMaBoJ0YHBIX PACXO/IOB, YUHTHIBAIOIIETO BITUTHIBAIOIIYIO CIIOCOOHOCTD ITIOUBHI U €€
N3MCHCHUE B CBA3U C OCYIICHUEM 3E€MEJIb, MTHTCHCUBHOCTDb U cloi 0CaaKOB, pEKUM I'PYHTOBBIX
BOJI, BpeMsl BETCTAllMOHHOIO IIEPHOAA, BOIOMOTPEONICHHUE CENBbXO3KYIBTYpP, PACWICHEHHOCTD
MECTHOCTH PEYHOH, OBPAKHO-OAIOUHON W MEIHOPATUBHOM CETBHIO, THI W COCTOSHUE ITOYBHI,
aBTOp MPEIONIOKUI MAKCHMAJIbBHOE BOJIOHAKOIUICHWE, MPEICTABILIONIEE COOO0H pasHHILY
MEXIy CIIOEM OCaIKOB W MH(MIBTpaIel BO BPEMsI IOKAS C YUETOM IEPEYHCIICHHBIX BBIIIC
(akTopoB. Ha ocHOBaHMM BOIHOOAIAHCOBBIX HCCIIEJIOBAHMI, BOJHOTO PEXUMa IOYB U €ro
HU3MCHCHUU PACUCTHYIO (bOpMyIly U4 BBIYMCJIICHUSA MAKCUMAJIbHBIX PacxodoB HOXKIACBBIX
MTABOJIKOB, MPEJCTABJICHHYIO B BHIE MOMYNISA CTOKAa, B CaMOM IIPOCTOM BBIPQKCHHHM aBTOP
TIPEIIAraroT B CIEAYIONIEH PeaaKIym:

qdp% :1352}1 SZpSEF?T’SKpKA(;D (l)

6 max,1 %

rne 0
KOB(b(bI/I[H/Ie:;X’}l/‘/:eTa TPYHTOBOTO MUTAHMS; JJIs1 BOIOCOOPOB CIa00T0 IPyHTOBOTO MUTAHUS
op = 0,9; mis BoxOCOOPOB CPEHEr0 IPYHTOBO-HAIIOPHOTO IUTAHMUS Sep: 1,05 mus
BOOCOOPOB OOMIIEHOTO TPYHTOBO-HAITOPHOTO MUTAHUS 82p= 1,25; & r — KooQduument
ydeTa BOZIONOTPEOICHUS, BEIMUYMHA KOTOPOTO B 3aBHCHUMOCTH OT JaThl BEre€TallMOHHOTO
IIepHONIa ¥ BHA Ky/IKTYPhI IPMHUMAETCS PABHOH O g or 0,80 no 1,0; 7\‘p — KO3 PUITHEHT
nepexoza ot obecneyeHnoctu 1% k moboi 3anannol; K ,, — KodQOUIMEHT penyKuun
MaKCHMaJIbHOTO BOZIOHAKOIIeHHUs; I —napameTp, 3aBUCALINI OT FPYHTOBOTO MOJMUTBIBAHHS
U IJIOIIA/N OCYIICHHS, onpenenseTcs no Gopmyie:

T, =|8, 1)+, 6'7(1_8“)]63 @
A

— MakcuMajbHOEe BojoHakoruieHue 1% 00eCreYeHHOCTH, MM; 62p -

A+30

_ “Joc
3nech O, — KO3(QHUIHEHT OCYIIEHHS TEPPUTOPHH, 800 VRE 6‘77K03(1)(1)I/II_[I/IQHT

yueTa BIMSHHMSA HA CTOK 3aCENEHHOCTH; O, — SMIUPUYECKUH KOd(QQUIMEeHT, BemuunHa
KoTOporo m3Mensiercst ot 1.1, no 1,3 B 3aBUCHMMOCTH OT (PM3UKO-TeOrpapUIECKUX yCIOBHIHA;

I, — mapameTp MOANMTHIBAHMSA, 3aBUCAIIMA OT THMIA IOYBbI M IIyOMHBI 3a€raHus
TPYHTOBBIX BOZ; } — IIOKa3aTelb CTENEHH apaMeTpa BIUTHIBAHUS.
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®opmyna (1.) mo cTpykType moxoxka Ha (GOpMyIy NpenesibHOH WHTEHCHBHOCTH CTOKA
CHuIl 2.01.14-83. Opnako, oHa cymiecTBeHHO ominuaercss oT (opmyisl CHull tem,
YTO B IIOCICIHEH MAaKCHMAaJbHBIH MOAYIb CTOKA BBIPAKEH depe3 KOI(GPHUIHEHT CTOKa U
MaKCUMAaJIbHBIA CyTOYHBIN CJIO OCAIKOB, TO €CTh HE YUUTHIBACT B JOCTATOYHOHN CTEIICHH
THUIIA U COCTOSIHUS TTI0YBBI, HE TOBOPS YK€ O peibede MECTHOCTH, PEeXXUME TPYHTOBBIX BOJ,
BOJZIONIOTPEOJICHUN CENIbXO3KYJIBTYp, BPEMEHH BETETAlMOHHOIO IIEPHOJa, MEIHOPaI|U
3eMelb U Jp. (PaKTOpOB, KOTOPBIE B 3HAYUTEIILHOI CTENIEHHU YUTEHBI B IpeiaraeMoi hopmyiie
(1.). B cBsi3u ¢ OTMEYEHHBIM U TOYHOCTh PAacUYeTOB MABOJOYHOTO CTOKA TIO 3aBUCUMOCTH
(1.) mo 15-20% wu Gonee Boime, yem no Gopmyne CHull, maBHbIM 00pa3oMm I OYCHB
MaJlbIX PEK M BPEMEHHBIX BOJJOTOKOB B YCIIOBHSAX aHTPONOTEHHBIX M3MEeHEHHH. OmHAKo U
napameTpsl popmyisl (1.) He B ITOTHOM Mepe yUnTHIBaIOT (GU3UKY Ipouecca GOpMUPOBAHHS
MIaBOJIOYHOTO CTOKA. B CBA3M ¢ 3THM aHanu3 ruaporpaduyeckoil ceTd pex Mmokasal, 4To
KOH(UTYpalysi peuyHbIX 0acceifHOB OTIIMYaeTcsi OONBIIMM MHOroodOpasuem, D10 Tpelyer
BBeJICHHs B pacueTHbIe (opmynsl rugporpaduyeckoro kodpduiuenta KI, mo3posnssiiero
OCYIIECTBUTH EPEXO]] OT MOJIEIHN MPSIMOYTOIBHOTO OacceiiHa K (haKTHIECKOMY.

CymmecTBeHHOE BIMSHHE Ha Mporecc (OPMHUPOBAHHSA MOBOJOYHOIO CTOKA, OCOOCHHO
AHTPOIIOTEHHO M3MEHEHHBIX TEPPUTOPUIL, OKa3bIBAaCT BpeMs pyciioBoro goberanus. [Ipnaem,
yeM OoJIbILe BpeMsl pyCIIOBOTO 100eraHtsl, TeM MEHBIIIE BEJIMYHHA (POPMUPYIOILETOCs pacxo/a
B €AMHHMIYy BPEMEHHU M Ha00OPOT, 4TO JOJDKHO OTpaXkarbCs B pacyeTHoW (opmyrne. B cBsizu
C 9THM, COINIACHO TEOPUHU H30XPOH, BEIWYMHA MAKCUMAJILHOTO BOJIOHAKOIUICHUS 3aBHCHUT
OT COOTHOIICHUSI TNPOJO/DKUTEIFHOCTH CKIOHOBOTO JOOETaHWSI M HPONOIDKHTEIBHOCTH
pycioBoro noberanust. 3Hasl, YTO CJIOH CKIOHOBOTO CTOKA OTIMYACTCS OT MAKCHMAaJbHOTO
BOJIOHAKOTUTCHHUS ( hgmax ) TIOTepsAMH Ha cmaze masoaka (R ), 9To 11 ynoOCcTBa BBIpasHM
uepe3 Ko3(QQUUMEHT MOTeph CTOKAa Ha crnaie nasofka K , BenmumHa KoTOporo Bcerna

MCHBIIIEC €IUHHNIIbI, TO NPOU3BCACHUEC MOCICAHETO Ha JIacT CJIOM CKJIOHOBOTO CTOKA.

6mn;
CommacHO TeopeTHdeckol cxeme (OpPMHUpPOBAHHS HaBO}I(l)TEXHBIX pacxoioB B aHTPOIIOTEHHO
W3MEHEHHBIX YCIOBHAX W M3JIOKEHHOTO BEIIIE, BETMYMHA MAaKCHMAJIBHOTO BOIOHAKOIIICHHUS
sIBIIsIeTCs (PYHKITNEH pekuMa TPYHTOBBIX BOJI, 8 3HAYUT W BPEMEHH BETE€TAIlMOHHOTO TIepHoa
B 3aBUCHMOCTH OT YETO OCYIICCTBIICTCS MpPOIEcC (OPMHUPOBAHHS IOKACBOTO CTOKA.
OTMEUYeHHOE TOBOPHUT O TOM, YTO MPU PABHBIX YCIOBUSX BBIMAJACHUS OCAJKOB U OJMHAKOBOM
TUTIC W COCTOSIHMH TIOYB, HO Pa3HbIX YPOBHSIX TPYHTOBBIX BOX, OYIyT (OPMHUPOBATHCS
pa3nuyHble BEIWYMHBI MaKCHMMAaJIbHOTO BOJOHAKOINIeHHMA. Eciy mocnemnHee MpPUHATH
MTOCTOSTHHBIM B TE€UEHHE BCETO BET€TAIMOHHOTO Tieproza ( hgmax ), paccumTaB ero, HalpuMep,
Ipu TIyOMHE TPYHTOBBIX BOA PAaBHBIX | M, TO BEI3BIBACMBIC B BEIMYMHAX H3MCHCHUS
MaKCHUMaJIbHOTO BOJOHAKOIIEHHSI, B CBSI3U C PETYJIMPOBAHUEM I'PYHTOBBIX BOJ HA BEIMUHUHBI
OTIMYHBIE OT 1 M, MOTYT OBITh KOMIIGHCHPOBAHBI MMOMPABOYHBIM KOA(PPHUIMCHTOM y4eTa
M3MEHEHHs MaKCHUMAJIbHOTO BOJIOHAKOIUICHUS 3a CUET U3MEHEHHs YPOBHEH IPYHTOBBIX BOJI.
Otmedennblit ko3pduuuent (§ ) N0MKeH yIUThIBATh MEXAHWYECKUI COCTAB MOYBbI U BpEMS
BETeTalMOHHOTO TIEPUOAA, SBILTIOMINXCS OMPEASIBTIOIMME IPH Ha3HAYeHUH HOPM OCYIIICHHS.

OOmpe M3MeHeHHsI, TPOUCXOMIIME B Iporecce (HOPMHUPOBAHUS IABOIOYHOTO CTOKA
B YCJIOBUSIX AQHTPOMNOICHHBIX W3MEHEHHMH, MO CPABHEHHIO C E€CTECTBEHHBIMH YCIIOBHUSMH,
OCYILIECTBISIIOTCS. 32 CYET NpeoOpa3oBaHMsl BOAHO-(PM3NYECKUX CBOWCTB IOYBOTPYHTOB,

ruzporpaduu, TaHuadToB U T.1., aBTOP MpesiaracT BEIpa3uTh B BHJE KO3(DQUIMEHTa yyeTa
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aHTpornorenHsx n3sMenenuit K, . On npezcTasnser co6oii B CyIHOCTH NPOTHO3HYO BETMYUHY
JIAIOIIYI0 BO3MOYKHOCTB B OOII[EM BH/IE OLICHUTh N3MEHEHHE CTOKA B YCJIOBHSIX aHTPOIIOTEHHBIX
HM3MEHCHHH, B TOM YHCIIE U METHOPANNECIO 3eMelb, U pACCUNTHIBACTCS HAa OCHOBAHUN CPABHEHUS
CTOKA C IIPUPOIHOTO ¥ AaHTPOIIOTCHHOTO M3MEHEHHS yJacTKa WK BogocOopa.

OO1men3BeCcTHO, YTO TPH BBITIAZACHUN OCaJIKOB, HAOMIONAETCS UX PEAYKIHS MO TUIONIa 1.
A eci y4ecTb, 4TO OTHMM U3 OIpeNelIoIrX (pakTopoB MaKCUMAaJIbHOTO BOJOHAKOIICHHS
ABJIAETCS CIIOM OCAJKOB, THII U COCTOSHHUE IOYBBI, TO MOXKHO CKa3aTh, YTO C YBEIHUCHHEM
IUTOMIAM  pacIpOCTpaHEHMs JOJDKHA HaOMIo#maTbes W PEAYKIMS BOJAOHAKOIUICHHMS.
OTMeueHHOE aBTOpP IpeTareT BEIPa3suTh B BUIE KOAPPHUIMEHTA PEAYKIIMHA MaKCHMAIEHOTO
BOTOHAKOTUICHHA X .

Yder BIUSIHUS Ha CTOK ITPYAOB M BOJXOXPAHWINII (€CITH 3TO UMEET MECTO Ha BOOcOope)
npeaiaraercst BUpasuTh Kodd¢uumentom O. I[Ipu  BONOXO3SHCTBEHHOM U APYIUX
BUJAX CTPOMUTENHCTBA YACTO NPHUXOAUTCS IMOJB30BATHCS HE TOJBKO MTHOBEHHBIMH, a H
CpeAHECYTOYHBIMH pacxofaMu. OTMEYCHHOE OIMUCHIBacTCS KoddduuuenTom K, maroumm
BO3MOKHOCTH BBITIOJIHUTH NEPEXOA OT MTHOBEHHBIX K CPETHECYTOYHBIM MaKCHMaJIbHBIM
pacxomaM. AHTPOIIOTCHHBIE  TEPPUTOPHUH, HEKOTOPHIX PAalOHOB  3aKapCTOBAHBL.
3aKkapCTOBAaHHOCTb OKAa3bIBAE€T CYIECTBCHHOE BIMSHUE HA MABOJOYHBIA CTOK Kak B
CTOPOHY €r0 YBEJIWYEHHs, TaK U yMEHBILICHUsS B 3aBUCHMOCTH OT THIIAa MUTaHMs OacceiiHa
3aKapCTOBaHHBIMH BOJIaMH. BiinsiHIE 3aKkapcTOBAaHHOCTH Ha POPMHUPOBAHUE CTOKA BBHIPA3UM
K09 QUIMEHTOM yueTa 3aKapCTOBaHHOCTH O .

Takum oOpa3oM, Ha OCHOBaHHMH pa3pabOTaHHBIX OCHOB TEOPHH IIpoIecca
(hopMHEpOBaHUS TABOJOYHOTO CTOKA B AHTPOMOTCHHBIX YCIOBHAX HAMHU MOIy4eHa PopMyra
JUISL BBIYMCIICHWS 33/IaHHOW O0OECIICYCHHOCTH MAaKCHMAJIBHBIX pPAcXOJOB JOXJIEBBIX
MABOJKOB MAaJIbIX PEK M BPEMEHHBIX BOAOTOKOB. OHA, C yU€TOM OTMEUEHHOIO BBIIIE, PU
COBOKYITHOCTH PacCMOTPEHHBIX MapaMeTpoB, B OOIIEM BHE MOXET OBbITh NpeJCTaBiICHA
CBEXYIOILEH 3aBUCUMOCTBIO:

Qm,p% :A'hu 1% 'Ex@ '(PhB 8 '}\‘p'KF 'KAhB KM '61{

max,’ (3)

[pennaraemas popmyna Juis pacyeTa MaKCHMAJILHOTO J0XK/IEBOTO CTOKA HE YYUTHIBACT
B SIBHOM BHUJIC 3aCEJICHHOCTh U 3a00JI0YCHHOCTh OacceiiHa, 3TH (HaKTOPhl YIMTHIBAIOTCS B
KapTax MakCHMAJIbHOTO BOJOHAKOIUICHHSI, @ TAKXKE MIOTEPSX CTOKA Ha CIIaJie MaBOJKa Yepe3
napameTpsl o, ¥ P, . Manble Gaccelinbl, uMeromue Gonee Wik MEHee 3aperyanpOBaHHbIR
CTOK 3a CUCT MPYAOB U 03ep, IOTPeOOBAIN BBEICHHS B PACICTHYIO (OPMYITY KOdpHIreHTa
ydeTa BIMSHUS Ha CTOK 03€p O, OMpeesicHHe KOTOPOro MpeiaracTcsi OCYMIECTBISTh 10
¢dopmyne I'A. Anekceesa min CHull 2.01.14-83

B dopmyiy (3.) asst pacueTa MAKCHMATBHOTO IOKIEBOTO CTOKA [IOTPABOYHbBIH KO3 (DHUITHESHT
HA €CTECTBEHHOE PEryJIMPOBAHUE HE BBOIUTCS. DTO OOBSICHIETCSI TEM, YTO PACUETHASI CKOPOCTh
Jo0eraHusl OMPEIeSIETCs] KAK CPE/IHEB3BEIIICHHAS U3 PYCIIOBOM U MOMMEHHON M YUHTHIBACTCS
Yepes 3aMeUICHUE Tporiecca JOOeTaHw s, KOTOPOE BBI3BIBACTCS TIOUMOIA.

Brrunciienue mapamMeTpoB IMpeaiaracModl TEOpPETHYECKOW (QOpMYJbl Ui pacyera
JOXKJCBOTO CTOKAa B aHTPOIIOTCHHBIX YCJIOBHUAX, BBIMOJIHACTCA IMYTEM ACTAJIBHOTO aHaJInM3a



J.A. MOLCHAK

UMeIolIeicsT MHPOPMallMK U 3KCIEPHUMEHTAIBHOTO M3y4YeHHs BCEX 3BEHbEB Mpoliecca,
BIMSAIONINX Ha yCIOBHA (POPMHUPOBAHUS TOXKIEBOTO CTOKA.

ABTOpPOM B 00mIeM BHI€ PacKpBITa CYITHOCTH Mporecca GOpPMUPOBAHHS TABOIOTHOTO
CTOKa B YCJIOBUSIX aHTPOIIOT€HHBIX M3MEHEHUIH, B OCHOBY KOTOPOH ITOJI0KEHBI TCHETHUECKHE
CBSI3M DJIEMEHTOB BOJHOTO OaynaHca ¢ 00yClIaBIMBAIOIIMMH MX (aKTOpaMH (IIOYBEHHBIMH,
KJIMMaTU4eCKUMH, THIPOreOJIOTHYecKUMH U reomopdonorudeckumu). OcoOEHHOCTB
paccMaTpuBaeMoro Ipolecca CTOKa 3aKII04aeTcss B TOM, YTO OH IPOUCXOAUT B Oonee
CJIOKHBIX, TI0 CPAaBHEHHIO C €CTECTBEHHBIMH YCIIOBHSIX: 32 CUET yBEIHMUCHHS TUApOrpadhuu
MECTHOCTH, BbI3BAHHOW HAPE3KOH PAa3IMYHOTO poJa MENHOPATUBHOM CETH, CTPOUTEILCTBOM
JIOPOT HM3MEHEHHEM BOIHO-(PH3NYECKNX CBOMCTB IOYB M BOAHO-BO3IYIIHOTO PEXHMa
TIOYBOTPYHTOB, 00JIee CII0XHOTO MpoIecca BIaroo0OpoTa 30HBI adpallld, B pE3ysibTaTe
peryJMpoBaHus rPyHTOBBIMH BOAAMH, U3MEHEHHSI IPOIecca NCIAPEHUS U TPAHCITUPAINK, a
TaroKe TpaHC(HOPMAIMU OCAJIKOB U IIOTEPh [IaBOJOYHOTO CTOKA U T.1. OTMEUEHHOE T03BOIMIIO
BCKPBITh (PM3MUECKHUI MPOLIECC B3aUMOCBA3U COCTABIISIONINX IEMEHTOB BOAHOTO OanaHca
Ha aHTPOIIOTCHHOM BOZ0OCOOpE, KOTOPBIE OMPEAEIISIOT IPOIECC CTOKA M €r0 M3MEHEHHUS,
JIaTh aHAJIN3 Pa3JIndnil aHTPOIIOT€HHOTO HA BIWSHHUS TABOAOYHBIA CTOK.

Ha ocHoBannu 3toro paspaboTaHa TeopeTHUeckas cxema Iporecca (HOpMHUPOBAHUS
MIaBOJIOYHOTO CTOKa, a TaKkKe IeHeTHdyeckas (opMyna JJisl BBIYMCICHUS MaKCHMalIbHBIX
pacxoaoB HOXKACBLIX IMABOJAKOB MallbIX PEK M BPEMCHHBLIX BOJOTOKOB, MMOABCPKCHHBIX
AHTPOIIOTCHHOMY M3MCHCHUIO 3€EMCJIb, YUYUTBIBAIOIIass BCC OCHOBHBIC q)aKTOpI)I, BJIMAIOIINC
Ha Ipomnecc ero (hopMHUpPOBAHUSI JOKAEBBIX PACXOMIOB.

CHANGES IN FLUVIAL SYSTEMS

CONDITION AND PROSPECTS OF THEORETICAL AND APPLIED
RESEARCH ON FLUVIAL PROCESSES AT KYIV UNIVERSITY

CTAH I TIEPCIIEKTUBU PO3BUTKY TEOPETUYHOI'O TA
ITPUKJIAJHOT'O PYCJIO3BHABCTBA B KUIBCbKOMY YHIBEPCUTETI

A. Obodovskiy

Taras Shevchenko National University of Kyiv, Ukraine

Abstract

The article presents the main directions of research on fluvial processes at Kiev University.
The subject area of academic research papers is discussed and a broad outline of their authors is
given. The history of research on fluvial processes begins in the 80s of the last century.

HanosiBy nepinmx y3arajibHIOIOUHX MarepiajiiB CTOCOBHO HAYKOBHX JOCIIPKEHb PYCIIOBHUX
mporeciB Ha Kadenpi rigponorii Ta Timpoexoiorii reorpadiunoro dakymsrery KniBchkoro
HAaIliOHaJBHOTO YHiBepcuteTy iMeHi Tapaca IlleBueHka Oe3nepeyHO BIUTHHYIA MOXKIIHBICTH
TIPOXO/KEHHS TPAKTHK 1 CTYAEHTAMH B PYCIIOBHX EKCTIEIHIisX MOCKOBCHKOTO JIEpPKaBHOTO
yHiBepcutety iM.M.B.JlomonocoBa. Ha 6a3i 3i0panux B excniequuisx MJ1Y marepianis B 1982
porii Buxomuth ctarts «O BIUSIHUM PacXoJ0B BOJbI Ha PYCIOBOW MPOILECC B peKax» (aBTOpU
O6omoBcwkuit O.IN Ta Haiiti €.) [1], 3 K01 | MOYUHAETHCS BUBYCHHSI PYCIIOBHX IPOIIECIB B
KuiBcpKOMY yHIBEpCHTETI.

Ha Toif wac aHami3 qOCTiHKEHD MPOLIECiB pycIoQopMyBaHHS Ha piukax YKpaiHU BHUSBHB
JIOCUTh HEOIHO3HAUHY CHTYaIlifo. 30KpeMma, A pidok YkpaiHcbkmx Kaprmar tpamsimcs
okpeMmi myOnikamii, siki moB)si3aHi 3 THII3aUiel0 pycinoBux GopMm [2], mocHiKEHHIM
TipaBIiYHUX MMOKA3HUKIB MOTOKY [3], OLliHKOO siBUIlIa caMmoBUMoIIeHHs [4] Tomo. CTOCOBHO
PIBHHHHHX PIYOK, TO MPU NIMOOKIH IX BUBYEHOCTI, 3 OISy Ha T1APOJIOTIYHI XapaKTePUCTHKH,
PYCIIOBI TOCITiKEHHSI CTOCYBAJIHICSA 3IeOLTBIION0 pO3paxyHKIB CYJHOIUIABHUX IIpOpi3ei
Ta JHOMODHOMIOBaIbHUX PoOIT [5]. ToMy mpoBemeHHS KOMIUIEKCHHX y3arallbHEHb IOIO
npoteciB  pycnoopMyBaHHS Ha PIBHUHHUX pidukax YKpaiHM B3arasi i, 3 ypaxyBaHHSIM
AKTUBHOI TOCHOAAPCHKOI AiSUIHOCTI 30KpeMa, BUSBUIIOCH JJOBOJII aKTyaIbHHM.

Cepen nepLIOpsIHUX 3374, SIKI CTOSUTM TEepell YHIBEPCUTETCHKUMHU HAyKOBLSIMU Oyin
HACTYIIHI: OILiHKa BIUIMBY PYCIO(QOPMYIOUMX BHUTpAT BOJAM HA MPOLECH PyclohOpMyBaHHS
pIBHMHHHX pidok VYkpaiHM (B TOMYy 4HCI 1 3aperyiioBaHMX), aHaTi3 TigpaBIidHHX
XapaKTepPUCTUK PIYOK SK (haKTopa PyCIOBHX IIPOLECIB, HATYPHI MOCTIIKEHHS PYCIOBHX
nporieci [liBHiuHO-KprMchKoro kaHamy Ta iHIm. YCmimiHa peasizaiisi BKa3aHUX 3aBIaHb Ta
HayKOBO-OOTPYHTOBaHE OCMMWJIEHHS OTPHUMAaHHX DPE3YJIbTariB JO3BOJIMIM BCTAaHOBUTH MEBHI
3aKOHOMIPHOCTI PO3BUTKY PYCJIOBHX MPOLIECIB Ha 3aperybOBaHUX PiuKaxX, BU3HAYUTH YMOBH
MPOXO/PKEHHS PycIo(OpPMYIOUMX BUTPAT Ta OOTPYHTOBYBAaTH IHTEHCUBHICTD MPOSIBY PYCJIOBHX
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nedopmariiil y BETMKUX He3aKPIMICHUX KaHaaX MiBAHS YKpalHu. biist kepMma 1ux poOiT CTosiB
JIOIIEHT KadeApH TiIpoItorii Ta riipoximii (Toai kadenpa Malia Taky Ha3By), KaHIUAAT TEXHIYHHX
Hayk Laiiry €pminiarens CtedanoBud, sskoMy goromaras imkerep O6omoseekuii O.1N

VY 1mell mepion MOYMHAETHCS AKTHUBHE IUTIIHE HAyKOBE CIIBPOOITHUITBO 3 yUCHHUMH
MOCKOBCBHKOTO YHIBEPCHTETY 1, 30KpeMa, 3 NpodecopoM, JOKTOpOM reorpadiqHux Hayk
Yanosum Pomanom CepriiioBuuem, TBOpYi MOPaaX SIKOro O€3MepeyHo AOMOMOIIHN 3aKJIACTH
MOYaTKH €pO3iHO — aKyMyJISTHBHOTO BUYEHHsS (OZHUM 3 PO3POOHHKIB SKOrO BiH €) B
JIOCITIIKEHHSIX HAayKOBIIB Kadeapu.

IleBHuM pyOexeM «mo4aTKOBOD» (pasu PO3BUTKY pOOIT 3 JaHOi MPOOIEeMAaTHKH CTaB
yemimHui 3axuct B 1988 pori Ha reorpadivHomy ¢axynsreri MAY iM. M.B.JlomoHOCOBa
KaHaunarcekoi jucepranii O6omoBeskuMm O.I, Tema skoi MOBOIO OpHTiHAJa 3BYYHTH TaK
«Pycnodopmupyromiye pacxoisl BoJbl peK paBHUHHON 4acTh YKpauHbD [6]. MaOyTh HOoKo
CHMBOJIIYHMM OyB TOHM (paxT, 110 HayKOBMMH KepiBHHKaMH L€l aucepramniiiHol podotu Oynau
npodecop Kadeapu rimposorii cyin MOCKOBCHKOTO YHIBEPCHTETY, JOKTOp reorpadidHux
Hayk YamoB P.C. Ta moment kadempm rigpomorii i rigpoximii KuiBcekoro yHiBepcHTeTy,
KaHmaT TexHivanx Hayk Laitr €.C. Takwuii kepiBHAI cHM0i03 JO3BOJHB acIlipaHTy HE JINIIE
JIOBEPIIUTH JUCEpTalliiiHe TOCIIDKeHHS, a W 3aKiIaB IIMOOKI ITi/IBAIMHU TBOPYOI CITIBIpPALll B
rayy3i pyCJI03HaBCTBA MK JIBOMA CIIABETHHUMH By3aMH, sIKa IPOJIOBXKY€ETHCS 1 HUHI.

B kinui 80-X pokiB MUHYIIOTO CTOMITTS Ha Kadeapi Oy 3aKIFOueHi FOCIIONOBIpHI TEMH, B
SIKMX PO3POOIISUTICH MUTAHHSI TOKPAIEHHST YMOB CY/IHOIUIABCTBA Ha p.JlecHa Ta MOCIiHKeHHs
PYCI0(hOPMYIOIHX BUTPAT BOAW MAINX PIYOK YKpaiHu. BUKOHAHHS IUX TOCHIIKEHb 00YMOBHITH
pO3MIIAN e ofHiel mpobeMu, sika Oylia BKe JaBHO Ha 9aci IS PidoK YKpaiHH — €KONOTivHi
aCTIeKTH TPosiBY pycioBux mporeciB. Came Ha modarky 90-x pokiB (1991 pix) O6omoBCEKIM
O.I. [7] Oyna omyOnikoBaHa poOoTa «MeToArKa ONPEICIICHUS SKOJIOTMYCCKH JIOMYCTHMBIX
pacxooB BofbI Kak (hakTopa pycaopOpMHUPYIOLINI IeITeNbHOCTH PEK», B SIKIH Ui HE BIIEpILe
Ppo3mIsAaIach 3aIeXKHICTh EKOJIOTTYHOTO CTaHy PIYKH BiJI TPABIIYHUX YMOB PIYKOBOTO MOTOKY.
Ie Gyna BixoBa IyOmiKaris, siKa IMoKa3ajia MOYaToK (JOPMyBAHHS HOBHX ITIIXOMIB, a 3PEIITO0
1 HOBOTO HAIIPSIMKY, III0 OXOILUTIOBAB CKOJIOTIYHI aCTIeKTH IPOsBY PYCIOBHX mporieciB. Cimig
BII3HAYHTH, IO Maibke OIHOYACHO 3 BKAa3aHOKO MyOIIKaIli€l0 B HayKoBOMY CBiTi kpainun CHJL
3)SIBUJIACH CTaTTs IIPEICTABHUKIB «MOCKOBCHKOT» IIKOJIM pYCIIOBHX MporieciB bepkoBrnua K.M. Ta
Yanosa P.C. «Exonorndeckoe pycioBeeHue: 00beKT U MpodiieMbl uccienoBanuin (1992p.) [8],
siKa,Ha Mii TIOIIsiI, 3aM0YaTKyBaja OCHOBH HOBOMY IIPOTPECYIOUOMY, aKTyaJlbHOMY HAIPSIMKY
Teopii i MPaKTUKHU PyCIOBHX MPOIIECIB.

ITouarok 90-x poKiB MHHYJIOTO CTOJITTS 3HAMEHYBABCsI Ha Kae1pi pO3BUTKOM MPHUKIIATHAX
JIOCHI/KEHb PYCIIOBHX IIPOIECiB Ha piukax Ykpainu. Lle, mepm 3a Bce, JOCIIKEHHS
pyciodopmyrodoi AisUIBHOCTI MOTOKY B KaHayax (1 rocmioroipHa Tema), po3poOsieHHs
METOJIIB JIOCHIKEHHsI rapaHToBaHuX MOWH Ha J{Hinpi Ta JlecHi (4 rocnaoroBipHi Temn),
PO3pOOICHHS METOAMYHHX IOJIOXKEHb M0 BPaXyBaHHIO MOTPeO MPOsIBY PYCIOBHX IPOLECIB
Ha Maiuux piukax (3 TOCIIOTOBIpHI TeMH), INOCTIIPKEHHS PYCIOBHX MPOILECIB B 30HAX
BUKJIMHIOBAHHS MIIIOPY AHIMPOBCHKIX BOAOCXOBHIN (2 TOCTIAOTOBipHI Temn). KepiBHIKaMuU
ux teM Oy potr. Haiitn €.C. ta mou. O6omoBcrkuii O.I.

BukoHaHHS 115101 HU3KH JOTOBIPHUX POOIT MaJii JIEKiIbKa BArOMHUX HACIiKiB, a came:
nepeayciM Ha TepeHax YKpaiHM moyaB ()OPMYBAaTHCh i aKTMBHO PO3BHBATHCh HAayKOBHM

CHANGES IN FLUVIAL SYSTEMS

HAMPSIMOK, SKUI TMOB)SI3aHUN 3 MOCIDKCHHSAMH pPyCel pIiuoK, CTBOpIOBaJach 0asza st
TIOZIATBIIINX, OLTBII ITMPOKKX K B reorpadivHOMY, Tak i B METOMUYHOMY aclieKTax JIOCHiIKEeHb
3 pyciIoBOi poOIeMaTHKHY; MTovaIacs MiAroToBKa Ha reorpadigHoMy (axyasTeTi GpaxiBLiB —
PYCITO3HABIIB BUMIOT KBai(iKalii.

Bce BumieBkasane 0OyMOBHIIO MOXIIMBICTH 30UIBIINTH CHEKTP HAYKOBHX JOCIIIKECHb.
3 cepeaunu 90-X pOKiB B HAYKOBHX HAIIPsIMKaX Kaderpu po3poOIIsIFoThCs ITIOHSTTS «EKOJIOTTHHO
HEOOXiJIHI BUTPAaTH» Ta «EKOJOTIYHO JIOMYCTUMHUI CTIK» pI4OK; BCEOIUHO aHai3yeThes
CTIHKICTh PIYKOBHX pyCel, MOYMHAIOTHCS (3 1996 p.) cucTteMaTHyHi JOCIIIHKEHHS PYCIIOBUX
MIpoIIeciB Ha TIPChKUX piukax YkpaiHcpkux Kapmar. OctanHiN BHA poOIT, KU MOB)sI3aHUI
13 BUKOHAHHIM 3HAYHHUX CKCTICAMIIIHNX JOCHTIIKeHb 0araTto B 4OMy «CKOPETr'yBaBy i, HaBiTh,
BHIC TIEBHI 3MiHH B MOi IOIVISIIM Ha MTPOLIECH PycIo(pOpMyBaHHs caMe Ha TIPChKHX piUKax.

HacTynHoIO CXOAMHKOIO B PO3BHTKY 1 HAaKOIHMYEHHI 3HAHb 3 PYyCJIOBOI NPOOJIEMATHKH
Oyna nosiBa kaHmunarchkoi quceprauii Hlymspenko LIT. «OriHka TOPH30HTANIBHUX PYCIOBUX
nedopmaliiii Ta CTIMKOCTI pycen MauX 1 cepeHix pidok O6aceiiny J{Hinpa (B Mexkax YKpaiHu)»
(1998p.) [9], HaykoBwii kepiBHHK — mo1.O60n0Bchkui O.I. PoboTa Gyna ycmimHo 3axuieHa B
KuiBcbkoMy yHIBEpCHTETI 1 3p00mIia IEBHIIA BHECOK B 3arajbHUN JOPOOOK YHIBEPCUTETCHKOT
pycno3Hasuoi Hayku. L{ieto po6oToro Oyim OXorieHi piBHUHHI PiYKH AHITPOBCHKOTO BO0300DY,
JUIsL SIKUX OyB 3pOOJIEHMi BUCHOBOK TIPO Te, LIO MPOLEC 3aTyXaHHs PyCIOBHX JedopMarii Ha
MaJMX PIBHUHHHMX pIUKax 3 OIHOYAaCHHM 3POCTaHHSM CTIMKOCTI iX pycen Mae 31e0ibIIoro
HETaTWBHI €KOJIOTTYHI HACII KU,

3 kiang 90-x pokiB MUHYIIOTO CTOJITTA Ha Kadeapi 3100yIi HOBHH iIMITYITBC TOCI IPKEHHS
TiAPONOTIYHOTO PEXKHUMY Ta PYCIOBUX TporeciB y HmkHIX O0>edpax ['EC [IHImpoBchKOro
Kackany. ['iponoriuny ckiagoBy nux po0Oit 3ane3neuns ac.IpeGins B.B.

B 1998 p. My 111€ pa3 nepecBiqumiInCh B TOMY, 110 PYCJIOBI IPOLIECH — i€ TPAaKTHYHA HayKa,
sIKa TIEPIOIMYHO CXOJUTh Ha 11a0esb MOIMYJSIPHOCTI OCOOIMBO MPY BHHEKHEHHI HEOe3MeuHHX
TiIPONIOriYHMX ABMII B piukax Ta ix pyciax. MeTses npo nucTonasnoBuii naBogok 1998 p. Ha
piukax 3akapmarTs, ey sSIKoro 3akaprarcbka odmacts (Oaceitn p. Trca) Oyia oronorieHa 30HOK0
eKOJIOTTYHOTO Jinxa. byma mpoBeneHa HM3KA EKCIENUIIMHMX JOCTIIKEHb OO BHSBICHHS
HACIIJIKIB TIPOXO/KEHHSI IIHOTO TABOJKY B PYyC/IO-3aIUIABHOMY KOMIUIEKCI KapIaTChKHX
pivok. lle no3Bommiao oOrpyHTYBaTu psi IIXOiB CTOCOBHO HOBHUX METOJIB PETyJIIOBAaHHS
pycel TipChbKUX PIiYOK i BUCIOBUTH Te3y, PO HEHOMYCTHUMICTh 3BY)KEHHSI BOIOIPOITYCKHOTO
KOPHUJIOPY LIUX BOJHHUX OO)EKTIB, 1110 CYTTEBO MOXKE BIUTMHYTH 1 BIUIMHYJIO Ha (DYHKIIIOHYBaHHS
BOZOTOCIIOZIAPCHKOTO KOMIDIEKCY IIiJT Jac MPOXOMKEHHA MOMIOHNX KaTacTpo(hidHUX MaBOIKIB.
AHaJi3 yMOB TNIPOXO/PKCHHSI BKA3aHUX SIBUIL 1 HAKONMHMYECHWH OCBA y BHBYCHHI PYCIIOBHX
MIPOLIECIB HA TIPCHKUX pivkax, J03BOIMB po3podutH (moi.O6onoBcekuii O.I0) wiacudikariiro
TABOJIKIB TPCHKUX PIYOK 32 YMOBaMH NPOsiBY pyciioBux nporiecis (2000p.) [10]. Bona i o ueit
JICHB € OCHOBOIO JIJIs1 0ararh0oX JOCIIIKEHb IPOIIECIB PyCI0(pOPMYBaHHS Ha MPCHKUAX BOIOTOKAX.

Ciix 3a3Ha4MTH, 10 B II€H Tepion BigOyIach MMEBHA 3MiHa MOKOJIIHB Cepe]] AOCIIIHUKIB
— pycno3HasiiB. [TimoB Ha 3acry)KeHui BiIIIOYIMHOK OIVH 3 ()YHIATOPIiB JAHOTO HATIPSIMKY —
nor. [aiir €.C. 1 Ha 3MiHY oMy IPHATIIOB Ha MOCTiiHY poboTy B KHiBChKHIA yHIBEpCUTET
(2001 p.) xaHAMmaT TEXHIYHUX HayK, CTapIIMH HayKOBHH criBpoOiTHMK OHunyk Bacmib
BapgonomiiioBny, 3HaHui (axiBenp 3 ripcbkol pycioBoi npoonemaruku. Lle omHo3Ha4HO
IJICHJIMIIO HayKOBHUI1 OTEHIIIal yHIBEPCUTETCHKOT PyCII03HABYOT HAyKH.
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Cnextp mociikeHb Ha Kadeapi B raiysi pyciIo3HaBCTBA HEyXHMJIBHO 3pOCTaB, 1 BCE
OisbIlie yBard B 1iil cepi NPUALIIOCS SKOJOTTYHAM aCIeKTaM MPOSIBY PYCIOBUX IIPOIICCIB.
3a panimie OOTpYHTOBaHUMH METOOMYHMMH MiIXOZaMHU U PIBHUHHUX DPIiYOK YKpaiHu
not. O6omoBcekuM O.I. Oynu HOCIiIKEH] TIAPOEKOIOTIUHI 0COOIMBOCTI MPOSBY PYCIOBHX
TIPOLIECIB, PE3yNBTATH SKUX OyNIH NpecTaBiIeH] TPy BUKOHaHHI Iep)kOtopkeTHOT Temu (2000
p.). Leli mepioa (IOYaTOK HOBOTO THCSYOJITTS) BHPI3HSIBCS aKTHBHUMH TCOPCTUYHHMHU Ta
MPUKIIATHAMH JIOCITIPKEHHSMH PYCIIOBUX ITPOLIECIB, a came:

— OIIHKOIO CTPYKTYpPH YMHHHKIB PYCJIOBUX IIPOIECIB;

— OIIHKOIO PyCJIOBUX Je(opMaIliii;

— aHaJi30M IIPOCTOPOBO-YACOBOI TUHAMIKH PYCIOPOPMYIOUNX HAHOCIB;

— OIIIHKOIO CTIMKOCTI pycelt pivoK;

— BCTaHOBJICHHSIM OCHOB T'iIpOEKOJIOT YHOT OLIIHKH MPOSIBY PYCIIOBUX IPOLECIB.

KoMmriekcHi  y3aralbHEHHS OTPHUMaHHMX pe3yJbTariB Oylo IOKIAaJeHO B OCHOBY
monorpadii 3a aBropctBa O60moBcekoro O.I. «I'imponoro-ekoHOMIYHA OIiHKA PyCIOBUX
mporieciB (Ha mpuKIazi pidok Yipainu)» (2001 p.). [11]

Baromum migcymKkoM 0OaraTtopidHMX HaTypHHX poOIT, HAayKOBUX MJOCIHIKEHb Ta
MpaKTHYHOI pealtizalii oTpuMaHuX pe3ynbraris craB3axuct O6onoBcbkum O.I° B KuiBcbkomy
HalioHanbHOMY yHiBepcuteTi iMeHi Tapaca IlleByenka auceprariii Ha 3700y TTS HayKOBOTO
CTyIICHsI HOKTOpa reorpadiyHUX HayK Ha TeMy «PerioHambHHE TiIpOJIOro-eKOJOTIYHUN
aHayi3 pycioBux mporeciB» (2002 p.) [12] g poborta 3 ogHOro OOKY IIiICYyMOBYBaja
OaraTtopiuHi JOCTIIKEHHS, AKi MPOBOAMINCH B KHiBCRKOMY YyHIBEpPCHTETi, a 3 IHIIOTO
3aKjaja OCHOBH HOBOTO HAayKOBOTO HAaIlPSIMKY — PErioHaJIbHOTO TiJpOJIOro-eKOJIOTiYHOTO
aHayizy pycioBux mporecis. I1o cyTi koxeH 3 po3aitiB (BChoro ix 7) muceprarii HagaB
MOIITOBX MOAAJIBLIMM JIOCIIDKEHHSIM MPOLIECIB 1 SIBUI PYCIO3HABYOTO CIIPSIMYBaHHSL.

B wmeii mepion Ha Kadempi CTBOPIOEThCS «KOMaH/a» OIHOAYMINB, SIKi 3aiMalOThCs
po3poOiieHHsIMH pyclio3HaBYNX THTaHb. Bke B 2003 p. Ha 3amoBieHHA Jlep)kBomrociry
VYkpainu 3a kepiBHUITBA Ipod. O60moBchkoro O.I. mpoBOAATECS, YK HE BIIepIIe B YKpaiHi,
T1IpoMOpQOIIOTIUHI JOCHTIIKEHHS PyCIOBUX IpolieciB B HIDKHbOMY 0>edi KuiBcpkoi 'EC
Ha J{Hinpi (3a ywacti mou. I'pedens B.B. i crH.c. Onnmyka B.B.). B HactynHomy poui
BUKOHAHI KOMIUIEKCHI POOOTH ILOAO PETyNIOBaHHS BEPTHKAIBHUX PYCIOBHX JAedopMariii
Ha TipchKUX piukax (Ha mpukiani p. Jlimauns) (3a yuacrti ['pedns B.B., Onumgyka B.B. Ta
Posnaga 3.B.). B 2005 pori cTBOpeHa KOHTHHYAIBHA OIliHKA IPOIECciB pyciaodopMyBaHHSI
Ta YNpPaBJIIHHA PYCJIO3alpaBHAM KOMIUIEKCOM YKpaiHCBKOi minsHKM p. Tucw (3a ydacTi
cT.H.c. OHnnryka B.B.). Ha 6a3i BumeBKa3anux JOCTIPKEHb pO3pOOIIeHi 1 BIPOBAIKYIOThCS
peKoMeHanii Moo TPaKTHYHHUX 3aX0JiB PErYJIIOBaHHs PYCJIOBHX MPOLECIB (OKPAIEHHS
CTIMKOCTI Cy/ZHOIUIAaBHOTO X0y p. JIHINpo, peryatoBaHHs Ta YIpaBIliHHS PyCI0-3aIlIaBHIM
KOMIIJIEKCOM Ha FiPChKUX PidKax ToIo). Pe3ynbraTtom BKka3aHUX HAIPaIfOBaHb CTajla y4acTh
npod. O6omoscekoro O.I. Ta cT.H.c. OHNmyYKa B.B. B KONEKTHBHOMY MOHOTpadidHOMY
BuaanHi «[eorpadiuHi OCHOBH OXOPOHH HABKOIHIITHBEOTO cepenoBummay (2006 p.) [13].

BararonnaHoBicTh HayKOBHX JOCTI/UKEHb PYCIOBHX MPOLECIB IPOSBHIOCH IIE B
OJIHOMY acCIeKTi HayKOBHX JIOCII/IKEHb — y4acTi HayKOBIIB-PYCJIO3HABIIB B MXKHAPOAHUX
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npoekrax. U He rojoBHY poJib B LIbOMY KOHTEKCTI BiAIIpaJlo BIIPOBAPKEHHS B KpaiHax-
wreHax €Bpomneiicekoro Corozy Bomuoi PamkoBoi [dupextusu (BP/) (2001p.) [14], B
SIKifi CKJIAZOBOIO 3arajbHOI EKOJOTIYHOI OITIHKM SIKOCTI pIidoK € Tigpomopdormoriuna
omiHKa. YkpaiHa He € wieHoM €C, ane Mae IeKiabKa TPaHCKOPIOHHUX OacelHIB pidok
3 kpainamu-uwieHamMun €C. [ Takux piYKOBHX OO>EKTIB BIJNOBIAHI OIIIHKH, 30KpeMa
ripoMopQONIOTiYHUX MMOKa3HUKIB PYyCII0-3aIJIABHOTO KOMIUIEKCY, MatoTh OyTH IpPOBE/IEHi,
NpUHAHMHI, B CXO)KOMY a00 €TMHOMY METOAMYHOMY (hOpMari.

3Bakarouu Ha Iie, Ha Kadempi riaposorii Ta Tigpoekosorii Bmepiie B YKpaiHi Oyia
po3po0iieHa i peanizoBaHa Ha pidukax 3aKaprarTs METOIWKA TiIpoMop(oIOridHO] OLiHKA
SIKOCTI TIPCBKHX PIYOK, KA TPYHTYETHCS HA BITYM3HSIHUX HAYKOBUX JOPOOKax i BiAMOBigae
Bumoram BPJ] €C. Bona omy0mikoBana y MoHorpagiunomy Bunansi «['igpomopdornoriuna
OIliHKa SIKOCTI pivok Oaceiiny Bepxuboi Tucu»(2006 p.) [15].

B wmeit mepiog (2006 p.) Oyno Bmeplie oTpuMaHe Aep)KaBHE (iHAHCYBaHHS Ha
BITPOBA/PKEHHSI METOAMKH T'1JpOMOPQOIIOTIUHOT OLIHKH SIKOCTI Ha piukax OaceiiHy p.Yxa i
MIPOBEICHH MiAroTOBKH (haxiBIiB 3 1i 3actocyBanHs [16-17].

Henepeciunoro mogiero B 2006 pori Oyno mpoBeneHHs Ha reorpadigHoMy (akyimbTeTi
Ha 0a3i xadeapu rixposnorii Ta rigpoekonorii MixkHapoxHoi KoHpepeHii «I ixpoexomnoris
piukoBux pycem» [18]. B Hiit npuiinsun yyacts Oinbme 110 HayKoBLiB, SIKi TPEACTABISIIN
5 xpain (Ykpainy, Pociiiceky ®enepaniro, Pecriyomniky binopycs, [Tonbury Ta CiioBauunny).
BurosnonreHi Ha Hifl JOMOBIAI 3aCBIMYMIN 3HAYHHEA MPOTPEC HAYKOBIIB B TOCIIIKCHHIX
3araJbHOTO PYCJIO3HABCTBA Ta HOTO €KOJOTIYHUX AacCIeKTiB, TiIPOMOPQOIOTIYHOI OI[iHKH
EKOJIOTIYHOTO CTaHy PiYOK, TiAPOXIMIYHOI Ta Tiqpo0ioIOTiYHOT OIIHOK SKOCTI PivOK.

OTpuMaHHS BaroMHx HayKOBHX 3/100yTKIB B Taily3i pyCJIO3HAaBCTBA Jajd MOXJIMBICTH
OITyOIIiKyBaTH IX pe3y/IbTaTh Ha BAYKJIMBUX MDXXKHAPOIHUX (POpyMax, Mi>KHApPOIHIH KOH(pepeHLii
«TpaHcnopT HaHOCIB B piukoBHX crcTeMax» (2004p.) [19-20], X XII Kondepenuii gyHaicbkux
KpaiH I10 T1APOJIOTIYHIM IMPOTHO3aM Ta YIIPABIIHHIO BOXHIUMH pecypcamu (2006 p.) [21] ta 10
MixHapoZHOMY CHMITO3iyMi TT0 piukoBUM HarocaM (2007 p.) [22].

B 2007 pomui mpotimoB ycmimaMA 3axuct nuceptamii Konosanenko O.C. Ha 3m00yTTS
HayKOBOTO CTYIEHS KaHaunara reorpadiuHux Hayk Ha Temy» [igpomopdommnamiuHa
OLlIHKa PYCJOBUX IpOIECIB TipChbKUX PIYOK Ha MpuKiIanal Oaceiiny Bepxupoi Tucu»
(naykoBuii kepiBHHK — npod. Ob6onoscekuii O.IN) [23]. B Hiif Brepiie Ha BITYM3HIHOMY
HAyKOBOMY ITPOCTOPI OOTPYHTOBAHI MiJXOAM IIOI0 OILIHKK BIUIMBY IaBOIKIB Ha CTIHKICTH
pycen ripcekux pidok. Ls poboTa 3amogarkysaina aktuBHe 3anydeHHs [ IC — TexHomoriH 10
PYCIJIOBHX OLIIHOK.

HacnyenicTe HayKOBHMH JIOCHIDKEHHSMH IIOTO POKY MIATBEPIKYEThCS IIEe |
MPOBEICHHSIM TiAPpOMOPGOJIOTIYHIX POOIT y JBOX EKCHETUIlisiX — HA piukax CloBaY4nHU
i B Oaceiini p.Ilpumsre. B pe3ynbrari BUKpHcTanizyBaiacs METOIMYHA OCHOBA JUISl OLIHKU
rigpoMopooriyHol SKOCTI PIBHHMHHHUX PIiYOK, SIKa BpaxoBye OCOOJMBOCTI IPOLECIB iX
pycrodopmyBanHs. B 1eit ske gac Ha 3amoBieHHS BAT «YikpBoampoekT» (2007-2008 pp. —
HayKoBHH KepiBHUK B.B.OHUIIYK) BUKOHAHI JOCIIIKSHHS MO0 OLIHKU TPAHCIIOPTY HAHOCIB
Ha TIpCBKHX pidKax B yMOBax (DyHKIIOHYBaHHsI ITABOAKOAKYMYITIOIOUMX EMKOCTEH [24].

KaracrpodiunuiinaBogox y ceprai 2008 p. B 6aceitnax Cipery, [IpyTy Ta [lHicTpanocraBus
HM3KY ITUTaHb 3 PyCJI0BOI MPOOIEMETHKH, SIKI TOTpeOyBai HEBiKIIaJHOTO BUpilieHHs. [lepi
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3a Bce-1ie PO3pO0JIeHHs peKOMEH/1allii Ta CTBOPEHHS ONITUMAJIbHUX CXEM PYCIIOPETyIIOBaHHS B
YMOBaX MPOXOKEHHs KaTacTpodiuHuX MaBoakiB [25]. HaykoBo-00rpyHTOBaHI peKOMeHAaIlil
Oyy 3ampOITOHOBAHI 1 BBIMIIUIM CKIIQJOBHMH JO 3aralbHUX KOMIDIEKCHHX CXEM 3aXHCTy
TepUTOpii BiZ pyHHIBHOI 1ii TaBOIKiB. BoHM, TOpsiA i3 BITIN3HAHUME HAyKOBUMH 300y TKAMH,
BpaxoByBaiu moiokerHss BPJl €C Ta IIporunaBomkoBoi dupektusu €C (2007). Tlopsin i3
BKa3aHOIO IMPOOJIEMaTHKOI HaMu Oynu IPOAOBXKEHI JOCITIPKEHHS TipoMopdoiaoridyHoro
cTaHy pidok YkpaiHcekux Kapmar i, 3okpema OGaceitny p.Jlaropuipt. KpiM TpaaumiiHnx
HAYKOBHMX 3BEpIICHb Ul PIYOK BKa3aHOTo OaceliHy TyT Brepiie Oyjio 3armporoHOBaHO
HayKOBO-OOTPYHTOBaHI y3TOKEHHS MK HHU3KOIO ITPOTHUIIABOJKOBHX 3aXOMIB 1 JOCATHEHHSAM
BIZIIIOBITHOTO €KOJIOT1YHOTO CTaHy PIYKOBUX BOJTHUX 00>EKTIB [26].

B 2008 pori BitOyBcst OnmcKydnii 3aXucT TucepTraiinoi poOoTH Ha 3100y TTS HAYKOBOTO
cTyneHs Kanauaara reorpadiunux Hayk Spomesnuem O.€. Ha Temy «['igpomopdornoriuna
OIlIHKA CKOJIOTIYHOTO CTaHy piuok Oaceliny Tucu B Mexax Ykpainw», [27]. Ile mepmia
Ha TepeHax kpain CHJI muceprariis, ska MPHUCBSYCHA PO3POOJCHHIO CydaCHHX METOIIB
JOCTKEHb TiIpoMOP(HOIOTIYHOTO CTaHy TiIPCHKHUX PIYOK, SKi 0a3yIOThCS Ha BITYM3IHIHHUX
HAyKOBHUX 3700yTKaxX Ta METONOIOTiyHIX monokeHHXx BPI] €C.

Ha 3aBepmieHHs omisy BUKOHaHHX Ha Kadepi TiAPOIIOTii Ta TiIPOSKOIOTil JOCIIKCHB,
XO04y BiZI3HAYMTH I1I€ OJIMH MPUEMHHH 1 3HAYMMHI MOMEHT, SIKU TIOB)SI3aHUH 13 3aBEPIICHHSM 1
yemimHuM 3axuctoMm Posnadem 3.B. kanauaarcekol aucepraiii. Bin BinOyBcs Ha mouarky 2009
p. Haza poboTn — «AHaii3 BepTHKaJIBHUX PYCIOBUX JAedopMaltiil pidok 6aceiiny BepxHboro
ta Cepemnporo JIHicTpa». ABTOPOM BHKOHAHI IiKaBi MOCTIIPKEHHS IOCTaTHHO HOBOTO
CHPsIMyBaHHS, TOB'SI3aHOTO 3 OLIHKOIO CYYacHHWX PYCIOBHX JedopMallii Ha MOMUTBCHKUX i
KapraTrchKUX NpHuToKax JlHicTpa.

B nanoMy omisizii HaBezieHi OCHOBHI y3araJIbHIOI0U1 MOJIOXKEHHST CTOCOBHO PO3BUTKY BUBYEHHS
nporieciB pycnogopmyBanHs B KriBcbkoMy HallioHaJibHOMY yHiBepcuTeti iMeHi Tapaca llleBueHka.
binb1 sik 25 piyHa IisUTBHICT JOCIITHUKIB OO HAIIPSIMKY J03BOJIHIIA C(HOPMYITFOBATH OCHOBHI
HAyKOBI 3pi3u B pyciiozHaBdiii Haymi. [Ipu mpoMy Oyim 3peaiizoBaHi 5 MDKHAPOIHHX MPOEKTIB, 6
JICPXKOFOIKETHHX 1 22 TOCIIOTOBIpHI TeMH. Pa3oM 3 THM YHIBEpPCHTETCHKI BYCHI 3pOOIIIH TTeBHHI
BHECOK B KOHIIEHIIIIO OCBITHBOTO PO3BUTKY PYCIIO3HABCTBA.

OcHoBHI HaykoBi 3100yTKH. HaykoBuil po3BHTOK BUEHHS IPO PYCJOBI MpPOLIECH Ha
kadenpi MeHI Haragaye epeKT poOOTH CTUCHEHOI MPYKUHHU, BUMPSIMIICHHS SIKOT MTEPiOUIHO
BiZIOyBarOThCsI PH pealtizaiii neBHux ineit. Takux mepiofi Oys0 neKinbka.

[eprmii 3 HEX — mepioa 3apoaKeHHs i cCTAaHOBJIEHHS IIHOTO BICHHS Ha Kadepi. B uacoBomy
3pi3i—11e 80-1 poxu MuHyIoro cromiTts. [lo0ibxHMi aHai3 mpotieciB pycnohopMyBaHHS 30KpeMa
Ha PIBHUHHUX piuKkax YKpaiHW MOKa3aB, IO /IS HUX HE BCTAHOBJIEHI 3aKOHOMIPHOCTI iX TIPOSIBY.
bararo «Oinmx misiM» Oys10 y BUSIBJIEHI BIUIMBY Ha Lii MPOLIECH 3apeTyIbOBAHOCTI CTOKY PiYOK.
B 11bOMy KOHTEKCHTI OTpHMaHi HACTYITHI OCHOBHI pe3yJIbTaTH.

BcTaHOBNEHHSI OCHOBHMX 3aKOHOMIPHOCTEHl BIUIMBY XapaKTEPHCTHK TiIpOJOTiYHOTO
peXUMy Ha mpouecH pycrodopMmyBaHHA. s BupilleHHS Hi€l METH YM HE BIEpIIE B
PYCIIO3HABUHMX IOCIIDKCHHSIX OyJO 3alo4aTKOBAHO 3aCTOCYBaHHS METOAIB (paKTOPHOTO Ta
KJIaCTEPHOTO aHANI3IB /I BCTAHOBJICHHS OCHOBHHMX 3aKOHOMIPHOCTEH Ta B3a€MO3B)SI3KIB
MDK OCHOBHHMH TiJJPOJIOTIYHUMHU NapameTpaMu (pi3Hi ITOKa3HHKU CTOKY BOIM 1 HAaHOCIB)
Ta pycnodopMylouMMH BUTpaTamMH. B pe3yabTari 3SBHIOCH HOBE MiATBEPKEHHS
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«reorpaivHOCTI» pycJoBHX MpoleciB. Sk oka3 1mporo Oyno CTBOPEHHsS pailOHyBaHHS
TepuTOpii YKpaiHH 3a XapakTepoM NPOXODKEHHS pyciIo(hOpMYIOYHX BUTPAT BOJIU Ta OLIIHKA iX
BIUTHBY Ha IIPOLIECH MEAHPYBaHHs y BUIBHUX Ta 0OMEXCHNX YMOBaX iX MPOSBY.

JocnimkeHHsT PyCIIOBHX TIPOLECIB Y BENMKUX 3eMIITHIX KaHanax Ha mpukiaai [liBHiTHO-
Kpumcrkoro. B ibomy actiexTi Oyim BCTaHOBIICHI 3B)SI13K1 MK PI3HUMH T IpaBIIiYHIMU TOKA3HUKAMH
MIOTOKY Ta BHM3HAYEHHMH iX BIUIMB Ha Aedopmarii (0coONMBO Ha 3rvHax) HE3aKPIIUIEHOTO pyclia
[TiBHiuHO-KprMCHKOro KaHasTy MpH pi3Hiil NTHOWHI HOro HallOBHEHHS BOJIOIO;

BukoHaHHS OLIIHKY TIPOSIBY PYCIIOBHX IIPOLIECIB Ta BU3HAYCHHS MMapaMeTpiB MPOCIAaHHs
piBHIB Boam Ha p.JlecHa Ui TOKpAIIEHHS YMOB CYJHOIUIABCTBA. lIpOBENCHHS MHTTEBOTO
HIBEJIFOBAaHHS PIBHIB BOAW PIYKH, TO3BOJIMB YiTKO BCTAHOBHTH i MEPEKATHI 1 IIECOBI AUITHKH.
A 3acTocyBaHHS KPHMBHX BHUTpaT 3a JaHUMH TiIPOIOCTIB JAJI0 MOMIIMBICTH OOTPYyHTYBaHHS
pociianHs piBHIB Boau B JlecHi.

Hacrymawuii nepion — 1ie (popMyBaHHSI HOBUX IiIXOMIB B JOCITIHKCHH] PYCITOBUX IPOIICCIB
Hapiukax Ykpainu. L{eii nepion Tex mpuOIn3HO OXOILTIOE JECTIIITTS, TOOTO 90-1 pPOKU MUHYIIOTO
cromitTs — nepii poku 11 TrcsgoniTrs. Bin XapakreprusyeThesl peaizariiero 3Ha9HO1 KUTBKOCTI
HayKOBHX IIPOCKTIB, SIKi 3MEOUTHIIION0 i COPMYBaIM OCHOBHI HAIIPSIMKH JOCIIHKEHB PYCIOBHX
niporieciB B KuiBcbkoMy yHiBepcuTeTi. PazoM 3 THM — 1€ repiof HAKOMMYEHHS 1 yCBIIOMIICHHS
PycI03HaBYOi iH(MOpPMAITiT, CTBOPSHHS HOBHX ITIIXOMIB JO0 il aHATI3Y SK B TCOPETUIHOMY, TaK i B
PperioHaJIbHOMY acrieKTax, OTPUMAaHHS MEPIINX Y3aralbHIOIUYNX PE3YJIbTaTiB.

Cepen 3m00yTKIB I[LOTO TEPIOAY MOXKHA BHIITUTH HACTYITHI.

BcranoBneHHS OCHOBHHX TMiJXOMAIB IIOJO0 BU3HAYEHHS Ta OOTPYHTYBAaHHS €KOJOTiYHO
JIOITYCTHMHX BHTPAT BOIH Ta €KOJIOTIYHO HEOOX1HOTO CTOKY pidoK. B MeTomonorivHoMy TuiaHi
X KOHIIETITyalbHa CYTHICTh OyJia 3BeZIeHa JI0 TOTO, IO TiJpaBiIidHi XapaKTePHCTHKU TIOTOKY
MIEPIIOPSAHO BU3HAYAIOTH TiAPOEKOJIOTIUYHMI CcTaH pycen pidok. Came BOHM CTBOPIOIOTH
BIIMOBITHI TIEPEAYMOBH IIIOA0 ONTHMI3aIlil TIAPOXIMIYHUX Ta TiAPOOIOIOTIYHIX MOKA3HUKIB
y piukoBiii Bomi. [Ipu 1bOMy pyciio B MEXKEHHHI Iepioll He TIOBHMHHO 3aMyNOBaTHCS abo
PpO3MUBATHC, a i1 9ac BOAOIIIIIS MalOTh BinOyBaTucs pyciosi aedopmartii. Takuii minxix qae
TaKOXK MOYKJIMBICTh BU3HAYATH JIsl pPIBHUHHHX PIYOK ONTUMAIBHI YMOBH iX pycI0(hOpMyBaHHS
30KpeMa Ta eKOJIOTIYHMI cTaH pycna piuku B3arami [29]. Lle mo3Bonmio Jeno mo-iHmoMy
c(OpMYJIIOBaTH 10 BU3HAYECHHS TiIPOEKOJIOTIYHOrO CTaHy pIYOK, SIKMH OOYMOBITIOETHCS
31e01IbIIOrO TiAPaBIiYHUMHU OCOOIMBOCTAMH IIOTOKY 1 BU3HAYa€ EKOJIOTIYHUH OIK MPOsBY
PYCJIOBHX TIPOIIECIB, SIKMIA MTOB)SI3aHUH 13 3aMYJICHHSM 1 3apOCTaHHSM PyCell PiYoK.

JocaiKeHHAMH BCTAHOBJICHO, IO TiAPOEKOJOTIYHUIA IPOSB PYCIOBHX IIPOLECIB
y piukax OOyMOBJIEHHH i MEBHUMH 00>eMaMU BOIH, SKI HEOOXigHI U TiApaBIIYHO
ONITUMAJIFHUX YMOB pyclo(opMyBaHHs. 3a IMMH O3HaKaMH 3alpoIIOHOBaHE PaOHYBaHHS
TepuTopii YKpaiHH 3a Tiponoro-eKoJIoriYHUMH YMOBAaMH IIPOSIBY PYCIIOBHX MPOLIECIB.

ba3yrounch Ha iCHYFOUMX MiJX0aX i BpaXOBYFOUH PETiOHaIbHI 03HAKH PYCI0QOpMyBaHHs
Ha PIBHUHHUX piukax YKpalHW, HAMH OOIpYHTOBaHHii 1 OTpOOOBaHUI epO3iHMIA MOKa3HHUK
CTIHKOCTI pycen pidok. Bin Gasyerscst Ha umcni JloxTiHa, ajge B HROTO BBEIECHO epo3iifHmit
Koe(IIieHT Ta MOKa3HUK PO3ILIACTAHOCTI pyciia. Takuii miIXis] JO3BOIMB BUSHAYUTH CTIHKICTh
pycea Uil yMOB BUTBHOTO Ta OOMEXEHOTO IpOsIBY pyciioBuX mporieciB. Kpim Toro meit
MOKa3HUK Mae Haikpaily 30DKHICTh 3 HaTYpHHUMH TpOsIBAMH PYyCIOBUX Aedopmalliii, i BiH
PEKOMEH/Iy€ETHCSI 10 3aCTOCYBaHHSI I PIBHUHHUX pidok Ykpainu [30].
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Haxornudenuii eMIiipidHuii Marepian 3 pyciIoBHX MPOLECIB TIPCHKMX PIUOK 1 po3poOieHi Ha
fioro 0a3i HOBI MiAXOAW IOMO JOCIIPKEHB IMX MPOIECIB JO3BOMKIN «IIOOYIyBaTH» JOCTATHBO
CTPYHKY MOJENb IX BHBYCHHA. B sIKOCTI 00>eKTIB IOCIIIKEHHS BUCTYIWIM PIYKH YKPAiHCHKIX
Kaprar, Ha siKux Maibke IIOpiTHO TPOTATOM B3aKaHOTO NIePioy IPOBOAMIINCE EKCIICIHITIHHI POOOTH.

OnmHuM 3 HalOimBI (QyHAAMEHTANBHUX pE3yJbTaTiB Oylno CTBOpEHHs Kiacugikamii
MaBOJIKIB HA TIPCHKHX pivKax 3a yMOBaMHM iX BIUIMBY Ha PYCJIOBI IPOLECH 1 TOCHOAAPCHKY
TUSUTBHICTE. BpaxoByrouH A0 CITIIKEHHS PI3HUX aBTOPIB Ta BIACHI HOBI Pe3yJIbTaTH CTPYKTypa
MaBOJIKIB, SIKI MalOTh MiCIe Ha TIPCHKUX BOJOTOKAaX BKJIIOYANa B IDSTh OCHOBHUX iX THIIIB,
a came — pycno30epirarodi, pycIOKOHTPOIIOKOUi, pycaopopMyrodi, pyclIopyHHYymodi Ta
pyciopyiHyodi 3 KaracTpoiuHuME Hacigkamu. [lepiri aBa 3 HUX BiHECEHi 10 Kareropil
TTACHBHHUX, TIPH TIPOXOKEHHI SIKMX CHCTEMa «IIOTIK-PyCIIO» Ma€ cTaTW4Hy piBHOBary. Tpu
OCTaHHIX THIHM XapaKTepU3YIOThCs K aKTHBHI MABOJIKU 1 OOyMOBIIIOIOTH a00 JUHAMIYHY
piBHOBary BKa3aHOI CHUCTEMH, a 32 YMOB PYCJIOPYHHYIOYHMX 1 BHIIMX 32 HUX IaBOJKIB
— 11 nmopyurenns. KoxkeH i3 Bka3zaHMX THIIB NaBOJKIB Hece B coOi iHPOpMAIIiI0 CTOCOBHO
TPacIopTy HAHOCIB, 1X 3a0e3MeUYeHHOCT]I YTBOpEHHs a00 pyHHYBaHHS pi3HUX (QOpM pycia,
BiZICYTHOCTI a00 HassBHOCTI BUIB pYIHYBaHb iH)KEHEPHUX CIIOPYJ, B3AEMOIIIETO 3 3aILITABOI0
[10, 31]. HaBemena kmacuikailiss maja MOXIHBICT IEIIO ITI0-HOBOMY OIIIHHTH POJIb
MaBOJIKIB y ITpoliecax pycnodopMyBaHHS Ha MPCHKHUX PidKax i BU3HAYUTH iX pyHHIBHY Jif0.

B ueii xe nepiox Oynu oOrpyHToBaHi i 3aknazeni (Ha p.TepecBa) mepuii B Ykpaini
MOHITOPUHIOBI JUJISIHKM CHIOCTEPEXEHb 3a PYCIOBUMH HpOIECaMH Ha TipChKHX piukax. J[o
IpOT0 OyaH po3poOiieHi METOAMYHI IMiAXOOM CTOCOBHO BHAIB POOIT B CHCTEMi BKa3aHOTO
MOHITOpHHTY [32].

CyKynHICTh pPYCJIOBHX JOCTI/DKEHb Ha TIPCBKHMX piUKax 3akaprarTs 03BOJIHIIA
3anporionyBary (IIPOBiJHY poJIb B LLOMY Ipolieci Biairpasa cT.H.c. OHuiyk B.B.) Husky
MPOTHUITABOAKOBHX 3aXOJIiB, sIKi CTOCYIOThCS PETYIIOBAHHS pycell IUX BOJOTOKIB. 30Kpema
OyI1a 3arponoHOBaHa KOHCTPYKIIiS 3aXHUCHOPETYIIOI0YHX 1aM0O 00BaTyBaHHS IS TIPChKUX Ta
HepeAripHUX AUITHOK PidoK, B OCHOBY SKOI 3aKJIaJeHHH IPUHLUII HellepepBHO-TUCKPETHOT
caMoOpraHi3alii CHCTeMH MOTiK-pyciio. BoHa mi3HimIe oTpuMana Ha3By «IIHHKa [33].

BinmeM 11010 miepioqy cTaB yCHIOTHAN 3aXUCT JOKTOPCHKOI Auceprartii O00T0BCHKIM
0.I(2002), sixa 3 akymyiroBajia B co01 HOBI iiei, HOBe Oa4eHHs, HOBI €KOJIOTIYHI IiIX0IU
1 MPAKTUYHI PEKOMEH/AIIT CTOCOBHO T'i{POJIOTO-CKOJIOTIYHOTO aHAi3y PYCIOBHX MPOIICCIB
Ha PIBHUHHUX, TIPCHKUX Ta 3apETyNIOBAaHUX PIYKOBUX YKpaiHH.

3 OBOr0 MOMEHTY IMTOYMHAETHCA TPeTiil Mepiox PO3BUTKY PYCIO3HABIMX IOCIHTIIKEHB
Ha Kadeapi rizposorii Ta rigpoexornorii. Bil mpomorxkyeThes i JoHMHI. Moro xapakTepHoio
03HAKOI0 € OpraHiyHe MOE€JHAHHS 3pUTMX c(OPMOBAHMX IONIAIIB HA PYCIIOBI NPOIECH B
piuKax 3 HOBATOPCHKUMH, JOCHUTH CMUIMBUMHM HOBHUMH Higxomamu a0 ix anamizy. Ilepin
3a BCE LI CTOCYETHCSI y4acTi CIIBPOOITHUKIB KadeApu B PsJi MDKHapOAHUX IPOEKTIB Ta
TOCIJIOTOBIPHUX TEeM, B SIKUX B TOM YW IHIIMH CIOCIO BinOYBaBCS PO3BHUTOK YSIBICHBH HPO
pycioBi mporecu. Pa3zom 3 THM, NpHEMHO BiA3HAYUTH TOSBY HOBHX KBaNi()iKOBaHHX,
TanaHoBUTHX y4HiB, (KonoBanenko O.C., Apomesud O.€., Po3nag 3.B.) siki BHOCSATH «HOBUH
CTPYMiHb» B «TIOTiK» PyCIO3HABYMX JOCIIKEHb. X CpAMyBaHHS HACTYITHi.

BpaxoBytoun 3HauHMI HAKONMYEHHWI NOCBIJ B JOCIIDKEHHSX PYCIOBUX IPOLIECIB Ha
Kaprnarcekux piukax, Oynu po3poOsicHi HOBI MiIXOMX IOAO MOHITOPUHIOBHX OI[HOK IPOLIECIB
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pycrnodopMyBaHHs TipCHKMX DIYOK LUIIXOM BEIEHHS TOHATH TiIpoMOpQOIOriYHOro CTBOpY
(T'MC), rigpomopdororiaroro monitopusry (I'MM) ta po3po6iertst mactiopty [ MC (Ha npuksiai
p-JliMHMIIT) HAaBENIeH] TONOKEHHS CKITATH OCHOBY T1IpOMOP(OIOTriaHOT OIiHKH pidoK [34].

Ha nmx migxomax Oa3yBamucsi TOCHIIKCHHS pPYCIOBHX IIPOIECIB B HIDKHIX
6>edax THIMPOBCHKMX TinpoBy3iiB (Ha mpukiani KaniBeskoi ['EC). Pesymbratom pobirt
Oyno BuIUIEHHS 30H (epo3iifHa, epo3iiHO-aKyMyJIATHBHA, aKyMYJSTHBHA) MpOLECIB
pyciodhopMyBaHHs B 30HaX 3MIHHOTO MiAIOPY KacKaay JHIPOBCHKUX BomocxoBuill. Taka
00CTaBHHA Ma€ He JIUIIE TEOPETHYHE (PO3YMIHHS YOB HaJXOKEHHS 1 TPAHCHIOPTY HAHOCIB),
a ¥ cyTTeBe MpUKIIaaHEe 3HAYCHHS (BCTAHOBIICHHS IUISHOK €po3ii Ta HaKOIMYeHHS HaHOCIB
B CYIHOIUIABHOMY pycCIi, OyIiBHHUIITBO KOMYHIKAIliif Ta TiOPOTEXHIYHUX CIIOPYH, 3aXHCT
HaceJeHuX MyHKTiB Tomo) [35]. Kpim BkazaHoro, Oynn BH3Ha4eHi ONTHMaJIbHI BUTPATHI
XapakTepucTUKH B HIkHbOMY 0'edpi I'EC, siKi 103BOJSIOTH MiHIMI3yBaTh 30MTKH BiJl 3MiHH
crilikocTi pycna J{Hinpa Ha 1ii ginstaii. OTpuMaHi HayKoBi 3100y TKH 11010 TPOSIBY PYCIOBUX
MPOLIECIB B 30HaX 3MIHHOTO MIANOpPY Kackaay AHINPOBCHKUX BOJOCXOBHII 30araTHiid He
JIUIIe 3HAHHSA TIPO I MPOIIECH, a i Jali MOXJIMBICTH pO3pOOMIN peKOMEHIAIl CTOCOBHO
YTIPaBIiHHS UMM IPOLECaMHU.

Un He HalBa)KJIMBIIIOIO BiXOI0 CyYacHHX PYCIIO3HABUMX IOCIHIIKEHb Ha Kadenpi
€ aKTHMBHE 3aJlyuyeHHs 11 CIiBPOOITHHKIB J0 y4yacTi y MDKHApOAHUX MPOEKTaX CTOCOBHO
TPAHCKOPIOHHUX PIYOK i3 3aCTOCYBaHHSAM OCHOBHUX MOJIOXKEeHB BoaHo1 PamkoBoi J{upektusu
€C. B 11p0My €BpOICHCHKOMY JAOKYMEHTI 3aKOHOJAaBYO 3aKPIIUICHI IMOJOXKEHHS 1010
(hopMyBaHHS i yTIpaBIIiHHS PYyCII03aIIaBHIM KOMIUIEKCOM PidOK, a caMe TiqpoMop(oIoTiaHy
OILIIHKY PIiYOK, sIKa € YaCTHHOIO iHTETPOBAHOTO IJIaHY YIPABIiHHSA X OaceHaMH.

3 1pOro yacy IOYMHAIOTHCS HOBI METOAWYHI Ta METOHOJIOTIYHI PO3POOKH CTOCOBHO
TipoMOp¢OIIOTTYHUX MiJXOAIB B OL[IHIOBaHHI PIYKOBUX BOAHHMX 00>€KTiB. BoHM 311€0i1bII0rO
CIMPAIOTHCS Ha IOCBIJ TAKKX €BPONIEHCHKUX KpaiH sk HimeuunHa, J{anis 1 CioBayunna. Came
METOIMYHI TiAPOMOPHOIOTiYHI PO3POOICHHS OCTaHHBOI OYJIM BUKOPHCTaHI IPH CTBOPCHHI
TIepIIoi BITYM3HAHO! METOAMKH TiAPOMOP(HOIIOTIYHOI OIIHKK PIYOK, sKa Oyna ampoOoBaHa Ha
piukax Oaceitrny Tucu [15]. CTpykTypa X METOIUYHHMX HAIpaIfOBaHh MAa€ BiIIOBINHICTH
JI0 OCHOBHHX TOJOXEHb e€Bponericpkoro cranaapry CE Nel4614 [36], skuil pernmameHtye
MOPSIZIOK BHUKOPUCTAHHSI OCHOBHMX OILIIHOYHMX ITOKa3HHKIB PYyCJIO-3aIUIaBHOTO KOMILIEKCY
piyoK.

Jlo OCHOBHOTO METOAMYHOTO OJIOKY IIi€l pPO3POOKH BXOISTH TPOTOKOJBHI OILIHKH
JOCIIKEHHS. MICIIEBOCTI Ta TiAPOMOP(HOIOTIYHOI OIIHKH, SKUH BKIIFOYAE YOTHPH OCHOBHI
KaTeropii — pyclio piukd, XapaKTepUCTHUKH TIOTOKY, Oeper i MprOepeKHy 30HY Ta 3aIlIaBy.
KomrurekcHicTh 3anpONOHOBAHOTO MiAXOAy TMoJsiraja Iie i B TOMy, IO JO ONIHOYHHX
TIOJIOKEHb OyNW JOJydYeHi CYTO PYCJIOBI JOCII/DKEHHs, SIKI CTOCYBAJIMCSl aHANI3y CKIIALy
JIOHHUX HAHOCIB Ta OLIHKH pycloBuX nepedopmyBanb. CyKynHHUIT aHaii3 HaBeIeHNX OJIOKiIB
JIO3BOJISIE APTYMEHTOBAHO BU3HAYMTH TiAPOMOPQOIIOTiYHHIA KIIAC €KOJIOTTYHOTO CTaHy PIUKH.

Hana po3po0Oka Oyia 6 HETIOBHOIO i He3aBEPIIEHOIO, SKIIO O B Hilf He Oy 00TpyHTOBaHi
OCHOBHI TIOJIOKCHHS CUCTEMH TiIpOMOP(OIIOTIYHOTO MOHITOPHHTY Ta TUIAHYBAaHHS 3aXOJiB
i3 30epeKeHHS Ta BiHOBJIICHHS TiIpoMOp¢OIOTiYHOTO cTaHy pidok [15, 37].

CyuacHuil mepios HayKOBUX JIOPOOKIB XapaKTEpH3YEThCS TAKOX NMEBHUMH 3/100yTKamMu
B aHaJi3i pycJoBuX mpoueciB pidok Kaprnarcekoro perioHy. TyT po3poOnsitoTbecs He Jiuiie
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TpaJULIHI NPOTUNABOAKOBI HAYKOBO-OOTPYHTOBAHI CXEMH 1 3aXOIH, a i BCTAaHOBIIIOIOIOTHCS
HOBI 111€1 1 MiIX0/M 10 JOCTIPKEHHS! PYCJIOBHX MPOLIECiB Tipchkux perionis [13, 17, 24, 26, 32].

Ie, 3 ogHOTO OOKY, OYyB MEBHHI CTPHOOK (BHIIPSIMIICHHS NPYXHHHA) B OCMHJICHHI
MPOIIECiB  B3a€MOMil B CHCTEMi «IIOTIK-pyClIO-3aIlIaBay, a 3 IHIIOTO CYTTEBHH 3pi3
Yy HaKOIIMYEHHI Ta peaji3amnii 3HaHb 3 PyCJIOBOI ITPOOJIEMATHKH.

Buknanenns 3100yTKiB Kadeapu 3 TEOPETHYHOrO Ta IMPUKIIAJHOTO PYCIO3HABCTBA
He Oyno O TOBHMM 1 3aBEpIICHMM, SKIIO HE 3rajaTd Mai0yTHE IBOr0 HAYKOBOTO
CHpPSIMYBaHHSI.

Hacammepen 1ie CTOCY€eTBCS TAKHX OCHOBHUX ITO3HIIIH.

e Ha mepiog cwrorofeHHs icHye mie 0Oarato «OUIMX IUIIM» B PO3B)SI3aHHI HIPOoOIEeM
€KOJIOT1YHOTO PYCJIO3HABCTBa 3 OIVISIly Ha ONTUMI3allil0 MOEAHAHHS 30€pEeXeHHS Ta
BIJTHOBJICHHSI pyCeJl pi4OK 3 peai3alli€ro NPOTH- TaBOJKOBHUX 3aXO/IIB.

¢ [IpoGnemoio perioHajJbHUX JOCHTIPKEHb IPOSBY PYCJIOBHUX TPOIECIB € BiJCYTHICTh
eKCTIeNIINHUX TOCTIHKeHb IS OUIbIIoi YacTWHHU PidoK YKpaiHW (Majmx, cepemHix
i Bemmkux). HemocratHicTs emmipuyHOi iH(OpMamii mTpo mpomecH aKyMYIALii
1 pO3MMBaHHS pycel pidoK, Ta (DYHKI[IOHYBaHHS PycCJO3aIJIaBHUX KOMIUIEKCIB OLIHKH
BIUIMBY Ha HHMX TOCHO/APCHKOI IiSUIFHOCTI Ha jKalb HE JO3BOJSIE B TOBHOMY 00Cs3i
MIPOBECTH aHaJIi3 CyyacHOTO CTaHy MPOLECiB pycinopopMyBaHHs Ha piukax YKpaiHH.

e JlocTaTHBO TOCTPOIO 1 HEMOCTATHBHO JOCIIHKEHO 3aTHIIAETHCS MPOOIeMa BUBUCHOCTI
PYCIIOBHX TIPOLIECiB HA MalHX 1 CepeAHix piBHMHHUX piukax. Ha Oinpmiocti 3 HEX,
BHACNIZOK CYTTEBOTO AHTPOIIOTCHHOIO BIUIMBY AaKTHBHHH TNPOSIB MArOTh IPOLECH
3aMyJCHHS 1 Jerpajamii pycei, BimOyBaeTbCS CYTTEBE 3pPOCTaHHSA iX CTIHKOCTI,
IIPOCIIIIKOBYETHCSI HE3/IATHICTh TiPaBIIYHUX XapaKTEPUCTUK MOTOKY TPaHCIIOPTYBaTH
HaHOCH. B 1IbOMy KOHTEKCTI aKTyaJbHUM € 3aBJaHHS pPO3POOJICHHS NPAKTHYHUX
3aXO[iB MIO/I0 30epEeKEeHHS Ta MOKPAIEHHS TiPOEKOIIOTIYHOTO CTaHy PyCeN CepeiHiX
i, 0COOMBO, MaJTX PiYOK.

e Crmig TakoX TPOAOBKHTH IOCTIDKEHHS PYCIOBHX IPOLeciB y HIKHIX Orepax T'EC
1 Hamatu iM HOBHM IMITyNIbC 3 ONISy Ha iX, YHpaBIiHHSA IPaKTHYHY peatizaiiio
pe3ynbrariB. CHUCTEMHE BHBUEHHS MpPOLECIB pyciao(OpMyBaHHS Ha LUX JUITHKAX
PIYOK CKJIaJia€ OCHOBY JJIsl CTBOPEHHS X MOHITOPUHIOBOI MEPEXi, sIka MaTuMe 3Ha4YHY
BOJIOTOCIIOAAPCHKY aKTyaJIbHICTb.

* BaxiIMBOIO NEPCIEKTUBHOIO MPOOIEMATHKOI0 € OONPAIIOBAHHA Ta peai3amis Ha
PIBHUHHHX piYKax Jep>KaBH, SKi 3HAXOMATHCS B PI3HUX EKOPETIOHAX, METOAWKH iX
TripoMopQoIIOTivHOT OLIIHKH, sika O Majia y3romkeHHs 3 BogHoto PamkoBoro [lupexTnBoio
€C T1a He POTHpIYMIIa BITYM3HIHOMY BOJHOMY 3aKOHOAABCTBY. Lle Bkpaii HeoOxiaHa piu
3 OIJIs/Iy Ha CTBOPEHHS OPTaHiB Ta IUIAHIB yNPaBIiHHS piukoBuMH OaceiiHamu. Croiu
MO’KHA BIJIHECTH 1 OXOIUICHHS BKAa3aHOKO OIIIHKOIO PiuOK OacelHiB TipChbKUX PETiOHIB.
Bupi3HAIOTECS B IBOMY KOHTEKCTI TPAHCKOPAOHHI PIYKH, OCOOIHMBO Ti, Ki MEXYIOTH
3 kpaiHamu €C, J1e BiATIOBiAHI OLIHKA BXXE CTBOPEHi.

* bBesnepeuHo, aKTyanbHOIO B3aMIIAETHCS TPoOIeMa JOCHIKEHHS pycel TipchKhX
PIYOK 3 OISy Ha PO3POOJICHHS HOBUX EKOJIOTIYHHMX IiJTXOJIB JIO MPOTHITABOIKOBUX
3aXOfiB Ha PyCNO3aIIABHUX TEPUTOPIAX. IX EKONOTiUHiCT MONSArae B TOMy, IO 3aXHCT
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YMOB JKUTTEAISUTBHOCTI Ta TOCIOJAPIOBAHHS HE MOBHHEH MPOTHUPIUUTH 30CPEIKCHHIO
€KOJIOTIYHOT'O CTaTyCy BOJOTOKY.

e bBararo mporanuH 3anumraeTbcs B iAeHTH(IKAIl Ta TUMOJIOTI3amii PiYKOBUX BOIHHUX
00’exTiB. Ie 3me0impIIoro HOBI I PiYOK KpaiHH MiIXOIH, ale iX HeBpaXyBaHHSI MOXE
NPU3BECTH JI0 HEKOPEKTHUX BH3HAYEHb THUIIB PycelN Ta XapakTepy IMpOosiBy PyCIOBHX
MPOLIECIB B CUCTEMI «IIOTIK-PYCIIO-3aIlIaBay.

* Maiike 3 YUCTOrO apKylla IMOYMHAETHCS MPOOIeMa CTBOPEHHS CHCTEMH MOHITOPHHIY
PYCJIOBHX MPOLIECIB HA TIPCHKUX Ta PIBHUHHMX piukax Ykpainu. Peanizarist iux nuraHb
OaraTi 3HAYHOIO KINBKICTIO «ITIJBOOHUX KaMeHiB». AJie iX BHpIIIEHHS JO3BOJHTH
ONITHMI3yBaTH MPOLIECH YHPABIIHHA SK PYCIOBHMH NpOLECaMH B pidKax 30Kpema, TakK
1 yIpaBIIiHHAM piYKOBUMH OaceiHaMH B3arai.

* be3cyMHIBHO, OJHUM 3 TOJIOBHUX TIPIOPUTETIB B PYCIO3HABYMX HOCIHIIKEHHIX
€ PO3pOOJCHHS Ta peaii3allii OCHOBHHX IIOJIOXKEHb, IOB’SA3aHUX 13 YIPaBIIHHIM
pyciIoBUMH poriecaMu. AGCOIIOTHO 3piJIOI0 € CUTYaIlis LI0JI0 CTBOPEHHS CTPYKTYPOBaHOT
CHUCTEMH YIPAaBIiHHA pPYCIOBHMH NpOIecaMHd Ha pPIBHUHHUX 1 TIPCBKUX piUKax.
B pOMYy KOHTEKCTI BOXKIIMBHM €JIEMEHTOM € PO3POOICHHSI METONUYHUX ITiIXO/IB MIOA0
OLIIHKY Ta YMPABIIHHS T'POMOPQOIIOTIYHOIO SKICTIO PIYOK 3 ypaxyBaHHSIM IOJIOKEHb
€BPOIIEHCHKOr0 BOAHOTO 3akoHonmaBcTBa. CIlii TakoX BIAMITHTH, IO YHPaBIiHHSA
PYCIIOBUMH NPOLIECAMU Ma€ MOEJHYBATH SIK EKOJIOTIUHI acleKTH pyciaohopMyBaHHS, TaK
1 OCHOBHI ITOJIOXKEHHSI TPOTHUIIABOJIKOBOTO 3aXHUCTY.

e Jly)e BaXJIMBHM TNHTAaHHSIM MaHOyTHROTO B pYyCIO3HAaBYiM Haymi Ha Kadenapi,
€ CTBOPEHHS MOHOTpa(ivHIX BUIAHb, B IKIX MAlOTh OYTH y3araibHeHi HAyKOBi 3100y TKH
VHIBEpCUTETCHKUX TOCITITHUKIB. B IIbOMY KOHTEKCTI HaKJIaJar0 BEIUKi CIOAiIBaHHSI Ha
MOJIOJIMX HAayKOBIIB, sIKI TIOBMHHI 3p0OnTH repiri GpyHIaMeHTanbHI KPOKH JI0 COJIIHUX
HayKOBUX BUJIAHb.

¢ BaxkiIMBUM CETMEHTOM B PYCJIO3HABUOMY KOMILICKCI € pO3pPOOJICHHS HaBYaIbHO-
METOIMYHOI JIiTepaTypyd Ta IiJrOTOBKH BHCOKOKBaTi(piKOBaHMX KajapiB, sIKi 6 Manm
HayKoBHH cTymiHb. CaMe HapoLIyBaHHS HayKOBOT'O IOTCHIiATy 3 JaHOI MPOOIeMaTHKH
MOXke 3a0e3neynTH HafiliHe MaiOyTHe PO3BHTKY Ha YKpaiHi pyCJIO3HABCTBA SIK HAyKH
1 IpaKTUYHOI peastizamii pe3ysbTariB i1 JOCIiKEHb.

Bce BuCIOBIIEHE BHUIlle J03BONSE ITJBECTH IIJCYMOK, SKHH CBIIYHUTH MPO aKTUBHE
¢dyHkIioHyBaHHS Ha Kadeapi rimposnorii Ta riipoeKoyorii HANpsMKy NOCHTIPKeHb, SIKHN
OIKYETBCA TEOPETHYHWMH, MPHUKIATHAUMH 1 OCBITHIMH NHTaHHSAMH PYyCJIO3HABCTBA.
€ TOOKi ITepPEeKOHAHHS, 110 PO3BUTOK IbOTO HANPSIMKY 3HAXOAUTHCS B IUTOLIMHI TO€THAHHS
JIOCBiTy BU3HAHMX B 1[I} Taly3i BYCHHUX 1 HAIOJIETIIMBOCTI, IMHAMIYHOCTI Ta €()EKTUBHOCTI
y BUDIIIEHH] PyCI03HABYMX TUTAHb TAJJAHOBUTOIO MOJIO/IIO 3 YHIBEPCUTETCHKOIO OCBITOHO.
Takuit cum6io3 Mae OyTH NpUpeYeHNIT Ha yCITiX.
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