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Abstract. The morphodynamic classification of the Sukil river channel made it possible to
determine the hydromorphological processes and to study the factors that determine them. The
channel was classified according to the method of R.S. Chalov. Three main classification
criteria were taken into account: the geomorphological type of conditions for the formation of
the channel; the type of channel processes; the mophrodynamic type of channel.

According to the geomorphological type of channel-forming conditions, the channel is
divided into the incised channel — located mainly in mountainous and semi-mountainous parts
with a characteristic the narrow valley, laid in sandstones, siltstones, and argillites; confined
channel — located in intermountain basins, with one bank of channel composed of bedrock, and
the other — of Quaternary sediments; wide-floodplain channel — mainly located in the lower part
of the channel on the Stryi-Zhydachiv basin, laid in the Quaternary deposits of loams and sands.

According to the type of channel processes, the channels with developed alluvial forms and
without developed alluvial forms are dominant. Together they make up 2/3 of the channel.
Other types of channels are wide-floodplain — characterized by slow flow and stable
development of the meandering process, and rapid-waterfall — located in the upper reaches of
the channel. The latter is characterized by a stormy current and the presence of numerous rapids
made of boulders and wood.

There are 3 main morphodynamic types of the channel — meandering, branched, and
straightforward, and 6 their subtypes. Meandering, incised channels are characterized by
structural meanders, their shores are composed of hard rocks, mostly sandstones. The
meandering confined channels are defined by the root bank in the apical part and the upper
wing along the root bank, which leads to the formation of segmental and blockage convolutions.
Meandering, broad-flooded channels are characterized by longitudinal displacement of
meanders, their convolutions are segmented, rarely loop-shaped. The coefficient of meandering
gradually increases from the mountainous part of the channel to the plain one (1.10-1.35).
Branched type is represented by a single complex and floodplain-channel subtypes. The size of
the islands that divide the channel into arms is from a few meters to 350-400 m. The
straightforward type of channel is widespread and is 1/3 of the total length of the river.

Key words: channel type; straightforward; branched; meandering; incised; confined;
floodplain.

MOP®OJUHAMIYHA KJACUDIKALISA PYCJIA P.CYKLIb
Hazap Pubak
JIvgiscovruii HayionanvHuil yHieepcumem imeni leana Opanka

Anomauyia. Tlposenenus mopdoauHamiuHoi kinacudikanii pyciaa p. Cykine naigo 3mory
OKPECIIMTH TiAPOMOPQOIIOTiUHI TPOIECH, BWU3HAYUTH UYUHHUKH, IO I1X OOYMOBIIOIOTB.
Krnacuoikariro pycina BukoHaHo Bianosigao 10 meroauku P. C. Yanosa. lo yBaru Opanu tpu
TOJIOBHI KpuTepil kimacudikarii: reomopdonoriuai ymoBu (HOpMyBaHHs pyclia, THIT PYCIOBHX
MIPOIIECiB; JUHAMIKA pycJa.

3a reomopdosnorivHuMH yMOBaMHu (DOPMYBaHHS pyciia BUOKPEMIJIEHO: Bpi3aHE pycio —
3aliMae TEepPEeBAKHO TipChKY Ta HAMIBriPCbKY YacCTHHHM 3 XapaKTepHOIO BY3BKOIO JIOJHMHOIO,
3aKJIaJICHOIO y MICKOBHMKAX, aJIeBPONIiTaX Ta aprijiTax; aganToBaHE Pyclo — 3aiiMae MiKIipCchbKi
YJIOTOBHHH, OJMH Oeper pycia CKIaJeHHH KOPIHHMMHU IOpOJaMH, IHIINH — YeTBEPTHHHUMH
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BiJIKJIaJ]aM1; IIUPOKO3aIIaBHE PYCIIO —pO3TAIIOBaHe Y HIKHIM vacTuHi pycna Ha Ctpuiicbko-
JKuauiBChbKil yJIOTOBHHI, 3aKJI/ICHE Y YETBEPTHHHUX BiIKJIa/laX CYrJIMHKIB Ta CYIICKIB.

3a TUIIOM PYCIOBUX MPOLECIB JOMIHYIOUMMH € pycia 3 PO3BHHYTHMH alOBialbHHUMH
(dopmamu Ta pycna 0e3 PO3BUHYTHX altoBlaibHUX (GopM. [HIIN THIIK: IKMPOKO3aIUIaBHUN —
XapaKkTpeHa IOBUIbHA Tedis Ta CTaOUIbHUI PO3BUTOK IPOLIECY MEaHIPYBaHHSI, OPOrOBO-
BOJIOCTIAJIHUI — 3aiiMae BepXiB’sl pyclia MO0JIU3y BUTOKY, BiI3BHAYAETHCS OYPXJIMBOIO TEUI€IO Ta
YHCIICHHUMH [IOPOTaMH 3 BaJlyHiB Ta JEPEBUHHU.

OxpeciieHo 3 rojoBHI MOp(hOIMHAMIYHI TUIIH pycia — MEaHAPYIOUHil, 0araTopykaBHHH i
BIJITHOCHO NPSIMOJIiHIWHUH, Ta 6 TXHIX mATHIIB. [ MeaHpy0YnX, Bpi3aHUX pycesl XapaKTepHi
CTPYKTYpHI MeaHnapu, Oeperd CKJIafeHI TBEpAMMH [OpPOJAMH, TEPEBAKHO IMICKaMH.
Meanpytoul aiantoBaHi pycia BU3HAYAIOTHCS KOPIHHMM OeperoM y NpUBEPIINHHIN YacTHHI
Ta BEPXHBOTO KPHJIAa B3IOBXK KOPIHHOro Oepera, IO CIPUYUHSAE YTBOPEHHS CETMEHTHHX Ta
3aBAILHUX 3BUBUH. MeaHJpylodi, NIMPOKO3aIJIaBHI — XapaKTEPU3YIOThCS  MO3I0BKHIM
3MIII[EHHSIM MEaHJp, 3BHUBUHH CETMEHTHI, 3pinka mnerienofioHi. KoedimienT MeanapyBaHHs
MOCTYIIOBO 3pOCTae BiJl Tipchkol vactunu Jo0 piBHuHHOI (1,10-1,35). BararopykaBuwuii Tum,
NpeCTaBICHUH OMMHOYHUM CKJIQAHUM Ta 3aIUIABHO-PYCIOBHM IiaTHIaMH. Po3Mipu ocTpoBiB
Ta OCEPEIIKiB, 10 PO3IUIAIOTH PYCIO HA PYKaBH, CTAHOBIATH BiJ KiJbKoX MeTpiB 0 350— 400
M. BiIHOCHO MpsSIMOJTIHIHHHUN THIT pyciia MOUTUPEHUH TTOBCIOIHO 1 CTAHOBUTH 1/3 Bij 3aranbHOT
JIOBXKHUHH PIUKH.

Kniouosi cnosa: tin pycia; BiTHOCHO NPSIMOINIHINHHUIL, OaraTopykaBHUI; MeaHAPYIOUHii;
Bpi3aHMii; aanTOBaHUI; IIMPOKO3ATIABHIHA.

Introduction. The riverbed is a complex hydrodynamic system, the functioning
and appearance of which depends on external conditions and on its capability to
rapidly and significantly modify itself in the case of a change in the impact of one of
the components. Therefore, the structure of the riverbed is determined by such natural
components as geological structure and relief, climatic and hydrological conditions,
soil cover and vegetation, anthropogenic activity. All these factors cause differences in
the development of both horizontal and vertical channel deformations, which leads to
the formation of different types of channels.

Carrying out the typification of small rivers channels of the Carpathian region is
important for understanding the course of channel processes in their various parts —
from the mountain to the plain ones. The Sukil river, flowing through the Sukil
subdistrict (Gerenchuk, 1968), occupies a unique subregion of the Skole Beskids, with
arecas of low-mountainous relief formed on the deposits of the Menilite suite
(Kravchuk, 1999). The morphodynamic classification of Sukil channel types makes it
possible to assess the degree of channel stability before the development of horizontal
channel deformations and channel modifications. This makes it possible to predict
possible negative consequences and take measures to prevent them.

The study of small rivers of the Carpathian region, hydrological and
geomorphological processes therein are the main subject of the works of Yu.S.
Yushchenko (2010, 2011); O.G. Obodovsky (2016, 2010, 2012); L.F. Dubis (1995,
2016); V. Shushniak (2000); I.P. Kovalchuk (1997, 2003); J.S. Kravchuk (1999, 2005);
Yu.M. Vikhot and I.M. Bubnyak (2011).

Research method. For the purpose of the study, high-resolution aero- and spatial
images have been interpreted for the period 2017-2019. An analysis of topographic
maps for the 1980°s at scales 1:25 000 and 1:50 000 was performed, as well as an
analysis of topographic maps for the 1870's—1880's at scale 1:75 000. The comparative



N. Rybak Morphodynamic classification of channel of Sukil river
ISSN 2519-2620. TIpoGremu reomopdosorii i maneoreorpadii...2020. Bum. 1 (11).267-279 269

characterization has been carried out. In the low-water period of 2019-2020 a number
of morphometric and morphological data were collected in the field, in accordance
with the methodology of Professor K. Krzemief of the Jagiellonian University
(Krzemien, 2012). They are required to verify interpreted data, as it is difficult to
identify processes such as incision or erosion of the bedrock riverbank, and the
presence of rapids or alluvium in the mountainous part of the basin, where the channel
is often hidden under vegetation.

To classify the types of river channels the method of R.S. Chalov have been
applied. According to it, the distinction of types has been carried out by several main
blocks, which gives a complete understanding of the proceeding of channel processes.
The first one is the type of channel processes. The channels of mountain, semi-
mountain and plain rivers are divided into rocky rapid-waterfall, alluvial rapid-
waterfall, channels with undeveloped and well-developed alluvial forms, and for plain
channels there are sandy, pebble-boulder, plain rocky ones (Obodovsky, 2007; Chalov,
2017);

The second block includes geomorphological types of conditions for the formation
of the channels, according to which they are divided into incised, confined and wide-
floodplain ones. The basis for the selection are the geological and geomorphological
features of the valley. And the selection criterion is the ratio of the width of the channel
to the floodplain or the ratio of the width of the bottom of the valley (channel +
floodplain) to the meandering belt.

The third block is the classification of morphodynamic types of the channel. Thus,
the channels are divided into relatively straight (unbranched), branched into sleeves
(multi-sleeved) and meandering (winding). The criteria for their selection are the shape
in the plan, the configuration of the accumulative forms and the coefficients of the
relationships between the length of the channel and the step of the convolutions.
Comparing these parameters with the previous two, a subtype for each of the
morphodynamic types of the channel can also be identified (Obodovsky, 2017; Chalov,
2007).

Results. Sukil is a river of mountain-plain type, which originates on the north-
eastern slopes of the Zelemyanka ridge, but the source of the river Besarabka, which is
larger by size, water discharges and the order is located on the south-western slope of
the ridge Chorna Sihla and begins with the river Bryaza (Gerenchuk, 1968). It is from
it that the classification of channel types is being made.

For a more detailed analysis of the classification, the Sukil channel was divided
into three parts according to the type of channel processes. The first one is a mountain
type on the section 1-15 from the source to the rapids around the village of Kozakivka
(Fig. 1), the second one — starting from the rapids around Kozakivka up to the railway
bridge in the village of Lysovychi 15-31 (Fig. 2), and the third one from the bridge to
the confluence of Sukil and Svicha 31-35 (Fig. 3).

Thus, the mountainous part of the channel at section 1-15 is characterized by an
incised V-shaped valley, the channel of which erodes the sandstones, argillites and
siltstones of the Stryi, Yamna, Manyava, Bystrytsia and Menilite suites. The river
valley is narrow (20—50 m) in the mountainous part, and increases in width up to 150
m when going out onto the intermountain basin. It is characterized by a steep right
bank and a gentle left bank. Accumulative forms, as well as high floodplain, acquire
significant development with entrance of the river onto the intermountain basin.
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Fig. 1. Map of the distribution of morphodynamic types of the channel; type of channel
processes; geomorphological type of conditions for channel formation in the
mountainous part of the Sukil River
Puc. 1. Kaprocxema nommperHast MOp(HOIMHAMIYHUX TUIIIB pyciia; THITY PyCIOBHX
MPOILIECiB; TeOMOP(HOIOriUHOro TUITY YMOB (JOPMYBaHHS pyciia y TipChKill YacTUHI
p. Cykinb

Section 1-2 is 3.3 km long and is relatively straightforward, threshold-waterfall
type of channel. It is characterized by rapid flow with cascades of small waterfalls
formed by rocks and wood debris. This type was formed due to a significant slope
angle — more than 25 %o and lack of sediment runoff. In its final part the channel
changes its direction from S-W to N-W, which leads to its running parallel to
morphostructures.

The channel at section 2-3 is also incised and relatively straightforward, the
difference from the previous one is in the change of the type of channel process from
threshold-waterfall to channel with undeveloped accumulative forms; this is due to a
sharp drop in slope angle up to 10 %o. Minor accumulations appear at the confluence of
tributaries.

In the section 3—4 stretching of the river parallel to the Chorna Sihla mountain
range and the increase in water volume have led to reformatting and formation of an
incised, meandering type of channel laid in the bedrock (structural) and lack of
developed alluvial forms. The coefficient of tortuosity is 1.13. The meandering belt is
limited by a narrow valley and is 30—40 m in width. It should be noted that the 200 m
long stretch on this section has been artificially straighten, as evidenced by space
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imagery data and field observations. Accumulative forms begin to appear in the lower
part, which leads to a further change in the type of channel.

The confluence of the Bryaza river with the Shchavyn river is located on sections
4-5, which led to the widening of the valley, the creation of a support and additional
sediment removal into the main riverbed. As a result, the channel here is relatively
straightforward with developed accumulative forms. At the stretch 300 m above the
confluence, the channel changed its type. Thus, space images from 2009 show a natural
morphodynamic type of channel — multi-sleeved, which is not typical for mountain
rivers.

After merging, in the section 5—6 the channel becomes tortuous again, with two
30-70 m sidewalls at the beginning of the section. Their formation is associated with
the removal of debris by the tributary. However, in general the channel is classified as
the one without developed alluvial forms. The coefficient of tortuosity is 1.14, the
width of the meandering belt is 100 m.

At the beginning of the section 67, the channel changes its direction to the N-E,
crossing the mountain ranges perpendicularly, which caused an incised, relatively
straightforward type of channel without expressed alluvial forms. The valley is narrow
(1020 m), V—shaped.

Section 7-8. The channel acquires the value of the level of meandering 1.12-1.15,
which is the threshold for the emergence of this process and the transition of the
channel from straightforward to tortuous. However, well-developed accumulative
forms are not observed there. There are a number of unnamed tributaries that carry
coarse-grained material into the channel.

At the section 8-9, the degree of curvature of the channel increases to 1.27. The
channel is still meandering, without well-developed alluvial forms. There is an
accumulation of pebble and gravel material in the channel, but it does not form full-
fledged forms. Thus, section 8-9 is marked by a sharp widening of the valley up to 200
m and its going out onto the intermountain basin. As a result, an intense lateral and
deep erosion — undercutting of the riverbank up to 100 m in length and 3-10 m in
height, composed of sandstones, coarse-layered siltstones and argillites.

The channel on the section 9—15 is confined , which is due to its going out onto the
intermountain basin. Its right bank is formed by the alternation of rocks of the Low-
Krosno sub-suite, Low-Menilite, Bystrytsia, Vygoda and Yamna suites. In return, the
left bank in the site of exposure is a floodplain terrace, which is clearly identified by
the rolled pebbles of medium size (1020 cm). Meanders are mostly segmental. A
characteristic difference between different segments is the change in the type of
channel process, which leads to the presence (9—-10; 11-12; 13—14) or absence (10-11;
12-13) of accumulative forms in the channel.

Section 9-10 is marked by an increase in the degree of meandering up to 1.30 and
in the width of meandering zone up to 300 m. Accordingly, the size of the undercut
banks increased to 150x9 m. The average width of the channel here is 10—12 m, and
the maximum one is 28 m. Channel widening led to a decrease in the transport capacity
of the flow and the formation of large accumulative forms — sidewalls and cells ranging
in size from 20 to 120 m. The presence of large (up to 80 cm) boulders in the channel
indicates a significant increase in transport capacity during the flood period.

The channel at the section 10-11 (800 m long) is confined , relatively
straightforward without well-developed alluvial forms. This is explained by the
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increase in the channel fall up to 15 m/ km and by the limiting role of erosion-resistant
rocks of the right bank.

The channel in the section 11-12 is of a meandering type with an upper wing along
the bedrock bank, which caused the formation of collapsed convolutions that abruptly
change their direction by 90-100°. Then the convolutions acquire a segmental
appearance. The degree of development of the meander is 1.26, the width of the
meandering zone has decreased here by 2 times compared to the section 9-10 and is
150 m. In return, accumulative forms have acquired a configuration more characteristic
of the meandering type of the channel, the sidewalls 30—40 m in size on average being
confined to the convex bank of the meander. Deep and lateral erosion dominates, the
length of the undercut banks is 50—-100 m, their height varies up to 2 m for the left bank
and up to 25-30 m for the right bank.

Section 12—13 is of a meandering type with a bedrock bank at the top of the
meander. The coefficient of meandering is 1.8, and the meandering zone is 150 m. Its
difference from the previous one is in the absence of well-developed accumulative
forms and in the presence of rapids that cross the channel at an angle of 140-160°.
Undercut banks are low (from 2 to 6 m) with lengths of 60—160 m.

The channel at section 13—14 is also meandering with the bedrock bank at the top
of the meander. The difference from the previous one is in the presence of well-
developed accumulative forms — sidewalls 20—140 m in length. The channel in this
area is interesting to study from several viewpoints. The first one is the change of the
bedrock bank from the right to the left, thus one part of the channel has an incised type
of valley foundation, while the other — an confined type. The second one is the
presence of a cascade of rapids 80 m long, crossing the channel at an angle of 140-
160°. They create zones of deceleration and acceleration, which leads to the
accumulation of material near one of the banks. The third one is the presence of the
confluence of the rivers Sukil and Besarabka. A significant part of the material is
carried out from the Sukil tributary during high water conditions, which leads to the
formation of a removal delta which gradually transitions into the sidewall.

The channel on section 14-16 is relatively straightforward. Section 14-15 is
located in a gradual narrowing of the intermountain valley. The accumulative forms
located here consist of sidewalls and one island that forms a branch in front of a
cascade of rapids of Yamna sandstones 60 m long, with a 2 m fall. Further, the channel
in the section 15-16 is laid in the rocks of the Stryi suite, which leads to its
straightening and the weak development of accumulative forms.

The semi-mountainous part of the river (15-31) (Fig. 2) is marked by the greatest
variety of morphodynamic types of the channel: relatively straightforward,
meandering, multi-sleeved; and of the geomorphological conditions of channel
formation: incised, confined , floodplain ones. This contributes to intensive erosion-
accumulation processes and to the opportunities for reformatting when high water
conditions occur. The valley has V- and U-shape, its width varies in the range of 20—
30 m for the incised channel, and expands up to 300-370 m for wide-floodplain one.

The section 16—17 of the channel goes out onto the intermountain basin, where it
crosses the deposits of the upper and lower Menilite suites, which led to the acquisition
of an confined, meandering type of channel with a bedrock bank along the apical part.
The coefficient of meandering is 1.5, and the meandering belt decreases from 400 m at
the beginning of the section to 120 m at its end; the convolutions are of the segmental
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Fig. 2. Map of the distribution of morphodynamic types of the channel; type of channel
processes; geomorphological type of channel formation conditions in the semi-
mountainous part of the Sukil River
Puc. 2. Kaprocxema nommpenHst MOpHOIMHAMIYHAX THITIB PyClia; TUITY PYCIOBUX
porecis; reoMopdonorivHoro TuIry yMoB (JOpMyBaHHS pyciia y HaliBripchbKil
yactuHi p. Cykinb

type. The channel has well-developed accumulative forms ranging in size from 25 to
450 m. There are occasional branchings formed by cells and an island, but these forms
are of lower rank, so such parts of the channel can’t be classified as a distinct type. The
height of the bank undercuttings is low (1-2 m), and their length is 100-200 m.

Section 17-19 is an confined (17-18) and incised (18-19) relatively
straightforward type of channel with well-developed (section 17-18) accumulative
forms as well as without such ones (18—19). Despite the fact that the channel is located
in a relatively wide (600 m) and leveled valley, its banks are composed mostly of
stable rocks, which complicates the development of the meandering process. At the
beginning of the section, within the village of Polyanytsia, there are three cascades of
rapids and another one near the village of Bubnyshche. All of them are composed of
Yamna sandstones and cross the riverbed at an angle close to straight. At section 17-18
there are well-developed laterals and cells from 20 to 100 m in length; there is one
macro-convolution with an island on its bend. The dominance of deep erosion over the
lateral one is pronounced, the total length of the undercut banks is 1.8 km / 6.7 km of
the total length of the river, and their height ranges from 1 to 3 m.

Sections of the channel 19-22 are located within the village of Tysiv and are
characterized by successive alternation of multi-sleeved and meandering types of the
channel. In this area the channel is confined , its development is limited by the slopes
of the mountain ranges of the left bank. On sections 19—20 and 21-22, the channel is
multi-sleeved with a single complex branching. The maximum width of the channel is
5060 m, the branching is formed by numerous islands, the dimensions of which reach
up to 270 m in length and up to 40 m in width. During periods of high water
conditions, the number of sleeves can increase up to three due to the formation of an
additional channel on the sidewall or in the middle of the island. The bottom of the
channel at section 20-21 is composed of sandstones, the outcrops of which form
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numerous rapids located at right angles to the channel. Multi-sleeve is due to the
expansion of the channel and high floodplain up to 125 m, which leads to the loss of
transport capacity of the current and to the accumulation of material, while the
presence of thresholds creates zones of deceleration which contributes to the
accumulation of sediments. The multi-sleeve in sections 21-22 is also caused by the
widening of the valley and, in part, by the presence of a bridge, which supports
contribute to the development of deceleration and accumulation zones.

Sections 2227 are also characterized by a consistent interchange of meandering
and multi-sleeve types of channels. According to the geomorphological type of laying,
the channel is wide-floodplain, the width of the valley (channel + floodplain) in certain
areas is 2 times larger than the width of the meandering and branching belt. The
channel is semi-mountainous through its entire length, with well-developed
accumulative forms ranging in size from 5 to 170 m in length. Sections 22-23, 24-25
are meandering with a longitudinal displacement of the meanders, while section 2627
is meandering with the bedrock bank along the apical part, which renders it as confined
. The average coefficient of tortuosity is 1.15, the meandering belt is up to 100 m wide.
In high water conditions, additional channels are formed on the sidewalls of the
channel of meandering type, which creates branchings along the entire length of the
section 24-27.

Through the sections 27-28, the river flows inside the limits of the town of
Bolehiv. Its course is confined, relatively straightforward with undeveloped
accumulative forms. Farther downstream, the section 28-29 is characterized by the
widening of the valley, which led to the formation of a meandering type of channel
with a longitudinal displacement of meanders. The coefficient of tortuosity is 1.2, the
meandering belt is up to 110 m wide, the convolutions are segmented. The sidewalls
are formed at the convex banks of the meander, having a length of 120-170 m.

The channel section 29-30 is an confined , relatively straightforward type with
well-developed accumulative forms, the average length of which is 6090 m. Lateral
and deep erosion are weakly expressed.

The plain part is confined to the Stryi-Zhydachiv basin and occupies sections 31—
35 (Fig. 3). Its characteristic feature is the homogeneity of geomorphological
conditions of channel formation (wide floodplain) and the type of channel processes
(wide-floodplain). The channel is meandering practically through the whole section,
the average value of the tortuosity coefficient is 1.3, except for the sections 32—33 and
34-35, which are relatively straightforward. The width of the valley varies between
150650 m and is, for the most part, limited by a protective dam.

The channel in section 30-31 is meandering with developed alluvial forms, its
length is 2.3 km. The average value of the meandering coefficient is 1.35, the
meandering zone is limited by the slopes of the Morshyn upland (the channel is
confined) and is 200 m wide. The sidewalls are located at the convex bank and are
covered with vegetation.

Farther downstream, the channel at section 31-32 is also meandering, with
developed accumulative forms. The difference from the previous one is another
geomorphological type of conditions for the formation of the channel — wide-
floodplain. The river flows through the Stryi-Zhydachiv basin, which contributes to the
longitudinal displacement of the meanders and the expansion of the meandering belt up
to 300 m. The sidewalls are confined to the convex bank of convolutions and range in
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size from 30 to 470 m in length. A characteristic feature of all accumulative forms is
the gradual increase in vegetation since 2015, which is a sign of the absence of severe
floods.

e
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37 . 2 e
Geomorphological types of Type of channel Morphodynamic 357
conditions for channel formation processes type of channel
- wide-floodplain FP - floodplain L, - meandering

=275, - branched

Fig. 3. Map of the distribution of morphodynamic types of the channel; type of channel
processes; geomorphological type of conditions for channel formation in the plain part
of the Sukil River
Puc. 3. Kaprocxema nommpenHs MOpHOIMHAMIYHAX THITIB PyClia; TUITY PYCIOBUX
MPOIIECiB; TeOMOP(OIOriuHOro TUITY YMOB (pOpMYyBaHHS pycia y piBHUHHIM YaCTHHI
p. Cykinb

Section 32-33 is a wide-floodplain, relatively straight type of channel with a
bilateral floodplain. The information of the Austrian 1:75 000 topographic map and the
data obtained by spatial images interpretation indicate the presence of old oxbows,
which is a reason to assert the meandering type of channel in the past.

The section of the riverbed 33-34 is the longest one (18 km). The type of channel
is wide-floodplain, meandering with a longitudinal displacement of the meander. The
coefficient of tortuosity is 1.25, the meandering belt averages 150-200 m with a
maximum value of 300 m. The significant number of oxbows on the first floodplain
terrace indicates the intensive development of meandering in the past. However,
reclamation (construction of canals) and anti-flood (construction of dams) measures
have slowed down and limited this process and caused the lack of active development
of accumulative forms.

The last section 34-35 is 1 km long and is located before the confluence with the
river Svicha. This is a wide-floodplain, relatively straightforward type of channel with
a bilateral floodplain. At its confluence with Svicha the filling delta is formed.

Conclusions. According to the type of channel processes, geomorphological
conditions of channel formation, and morphodynamic classification, the channel of
Sukil river is divided into 34 sections beginning from its source and up to its
confluence with Svicha river.

Thus, according to the course of channel processes, the channel is divided into
relatively equal parts. Mountain type (32.9%) is located in the upper part of the basin
from the source to the village Kozakivka. It is characterized by rapid turbulent flow,
the predominance of deep erosion over the lateral one, sometimes the absence of a high
floodplain. The semi-mountainous type takes 37.2% of the length of the channel. It is
located between the village of Kozakivka and the beginning of the river's going out
onto the the Stryi-Zhydachiv basin. A characteristic feature is the smaller slope of the
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channel and the specifics of the flow, having the features of the plain one in the
interfluve period, and the mountainous one during floods. The above types are
subdivided into rapid-waterfall; with well-developed alluvial forms and without
developed alluvial forms. Thus, sections 2—31 have alternating channel types with
developed and without developed alluvial forms, and section 1-2 has a rapid-waterfall
type of channel. The plain type of channel processes accounts for 29.9% of the river
length. This area is located in the Stryi-Zhydachiv basin — from the town of Bolekhiv
to the confluence of the Sukil and Svicha rivers. It is characterized by a slow flow, the
small size of alluvium, the predominance of sand-boulder and sand-clay fractions.

The geomorphological type of channel formation conditions is decisive in the
development of channel and morphodynamic processes. According to this, 24.5% of
the river channel is incised, mainly in the mountainous part of the basin. The confined
channel takes 38.9% of the total length of the river and is confined to the intermountain
basins and Morshyn upland. The wide-floodplain type of channel formation, as well as
the plain type of channel process located in the Stryi-Zhydachiv basin at the sections
31-33 of the channel, takes 36.3% of the total length of the river. It was formed in
Neogene deposits of clays, argillites, siltstones and sandstones. Its characteristic
feature is the width of the floodplain being several times larger than the width of the
channel.

The abovementioned conditions became the basis for morphodynamic typification
of the Sukil river channel. Thus, the relatively straightforward type of channel occupies
a third of the length of the river — 32%. It is mainly confined to the mountain type of
channel processes and incised and confined types of channel formation. The multi-
sleeved type is scarce — 4.6% and is located in the intermountain valley within the
village of Tysiv — town of Bolekhiv. It was formed as a result of seasonal changes in
flow parameters: significant transport and erosion capacity in high water conditions
and calm flow at the low water period. The meandering type of the channel is related to
all types of channel processes and is represented in all types of conditions of channel
formation, which makes it the most common — 63.4%.

Thus, the classification of types of channels of Sukil river largely reflects the
peculiarities of channel processes, and is the basis for further studies of fluvial
processes: the study of sedimentation, the assessment of possible negative natural
processes and elaborating recommendations for measures to prevent them.
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