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ZONES AND SEGMENTS AS TAXA USED
IN THE HIERARCHICAL CLASSIFICATION
OF RIVERINE LANDSCAPES: A CASE STUDY
OF THE SMRECIANKA BROOK, SLOVAK REPUBLIC

Ivana TOMCIKOVA
Abstract

A river is a highly complex structure and the constituent of landscape and catchment basin from which it
drains water. In the holistic concept, a river is defined in mutual interactions with its surroundings as a
spatial system —the riverine landscape. As a product of fluvial processes, the riverine landscape has a regular
spatial hierarchical structure, which is determined by the structure of its morphology, substrate, biota, land
cover and socioeconomic structures. The aim of this paper is to verify the river landscape hierarchical
classification and to identify the so-called higher taxa — zones and segments in the Smredianka valley. The
main data sources were hydrological maps at 1:50 000, topographic maps at 1:10 000 and 1:25 000, GIS
database levels, geological maps at 1:50 000, and the boundaries were specified by a field survey.

Shrnuti
Zony a segmenty jako taxony v hierarichickeé klasifikaci fi¢cni krajiny: pfipadovad studie - vodni tok
Smrecianky, Slovenskd republika

Reka je slozity systém, souédst krajiny a povodi, kterou protékd a ze které odvddi vodu. V holistickém
chdpdni se reka ve svych vzdjemnych interakci se svym okolim definuje jako prostorovy systém — riéni
krajina. Ricni krajinajako produkt fluvidlnich procest md zékonitou prostorovou hierarchickou strukturu
determinovanou strukturou jeji morfologie, substrdtu, bioty, krajinné pokryvky a socioekonomickych
struktur. Cilem prispévku je charakterizovat hierarchickou klasifikaci ri¢ni krajiny a identifikovat tzv.
vyssi taxony — zony a segmenty vodniho toku Smrecianky. Zakladnim zdrojem udajii byly vodohospoddrské
mapy v méritku 1:50 000, topografické mapy v méritku 1:10 000 a 1:25 000, databdzové vrstvy GIS,

v

geologické mapy v méritku 1:50 000.
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1. Introduction

Rivers have always been a strategic phenomenon
for humanity. People have always desired to tame
the streams and use them as a source of energy,
material, food and transport, and to develop the land
around them into towns, forests or fields. A river is
a complex system, an integral part of the landscape
and river basin, from which it drains water. In the
holistic perception of the word, river is understood
in its mutual interactions with its environment, and
it is defined as a spatial system, riverine landscape,
a hydro-system. For its complex character, the
methodology and methods of hydrology, fluvial
geomorphology, hydrobiology, hydroecology, landscape
ecology, economy, sociology and legislation are applied,

which gives us an appropriate tool for integrated
management, protection, or revitalization of the
riverine landscape (Lehotsky, 2006).

The aim of this report is to verify the riverine landscape
hierarchical classification and to identify the so-called
higher taxa - zones and segments — in the Smrecianka
brook. My main sources were hydrological maps
1:50 000, topographic maps 1:10 000 and 1:25 000,
GIS database levels, geological maps 1:50 000, with
boundaries specified by a field survey.

2.Theoretical and methodological bases

The riverine landscape presents a geographic entity,
a taxon of landscape structures, situated in the valley
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bottom, or large-scale landscape depression, which is a
‘product’ of fluvial processes (Lehotsky, 2006). In our
understanding, river landscape is not identical with
the morphologically perceived type of fluvial relief. It
is understood in the narrower sense and represents a
relief type, which was formed by the activity of streams
along with water-initiated slope processes.

Riverine landscape is a spatial entity, which has been
defined not long ago in physical geographic works, or
was commonly presented as the lowest, non-structured,
homogenous entity within the terrestrial landscape
types. Even in the field of landscape ecology, the riverine
landscape is presented and perceived as in physical
geography or only ecologically, i.e. as a bio-corridor.

According to Lehotsky (2005), the riverine landscape
has a complex structure and consists of a hydro-
geomorphological substrate basis, soil, a lower layer of
air, biota and landscape cover structures. In terms of
its lateral dimension and generally speaking, a riverine
landscape is morphologically differentiated to include
the stream channel with its bed and banks, the flood
plain and the transitional upland fringe.

With its defined position within the drainage basin,
a riverine landscape can be perceived through the
optics of hierarchy. As a product of complex processes,
it has its regular spatial and hierarchical structure,
basically determined by the biophysical pattern as a
consequence of climatic and hydrological processes.

A number of hierarchical classifications linking the
catchment and channel have been proposed as a tool for
effective river investigation and management (Frissell
et al., 1986; Rowentree, Wadeson, 1998; Wadeson,
Rowentree, 1998; Maddock, 1999; Thomson et al., 2001;
Brierley, Fryirs, 2002; Pool, 2002). These works were
used as conceptual guidelines for the development of a
model of River Landscape Hierarchical Classification
(RLHC) according to Lehotsky, Greskova (2003),
Lehotsky (2004), and Kidova, Lehotsky (2012). 1t is
structured into seven taxonomies: 1. river/drainage
basin; 2. zone; 3. segment; 4. riverine landscape
unit; 5. channel reach; 6. morpho-hydroecological
unit; and 7. facies. Every taxon is different from the
others with the specific characteristics of landform,
its kinds, processes and structures, as well as the
structure of other components of the landscape.
They are interrelated based on the river continuum
in horizontal, as well as in lateral, vertical and time
dimensions (Fig. 1).

From the perspective of sustainable water
management, its sources and river systems, the term
river basin is applied in the natural sciences and
technical disciplines as a spatial unit. In the listed
hierarchical classification, it represents the highest
taxonomic level. From the hydrological point of view,
it represents a depression on the Earth’s surface,
delimitated by the watershed divide and the mouth
with the river system, from which water flows into the
given profile of one main stream. In geomorphological
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Fig. 1: Riverine Landscape Hierarchical Classification (after Lehotsky, 2004, modified)
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terms, it is a depression, a horizontally tilted formation
on the Earth’s surface, the characteristics of which
determine the river system properties.

Higher taxa - zones and segments — within the RLHC
generate by their morphotectonic qualities the river’s
energy character, while by their morphoclimatic and
substrate-soil conditions and by the landscape cover,
they determine the processes within the drainage basin,
i.e. they form the character of lower taxonomic units.
The zone and the segment are delimited by the water
divide, and by the line running through the lateral valley
profile up to reaching the water divide. Morphographic
types of ridges and platforms are delimited by the line
connecting inflexed points and slope cuts, with the line
running through the lateral profile of the valley up to
reaching the defined line (Lehotsky, Lacika, 2007).

Azone:thisrepresentsan areainside the drainage basin,
which is homogenous in terms of relief energy, runoff,
production of sediments and geology. Fundaments of
the zone typology of streams in Slovakia were compiled
by Lehotsky and Novotny (2004). In their classification,
the hierarchically primary criterion was the principle
of longitudinal connectivity (Fig. 2). They stem from
the concept of three fundamental regimes (activities)
of the stream - erosion, transport and accumulation,
as according to Schumm (1977), who distinguishes
three zones of the river geomorphological continuum:
e Zone 1 - Source (headwaters) Zone (erosion): i.e.
spring parts of the drainage basin with rivers up to
the 4" order (Strahler, 1957) with the straight simple
channel, high flow velocity and beds made of gravel,
low temperature and high concentration (repletion)
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of oxygen. In most cases, these are valleys with the
dominating colluvial types of river reaches;

e Zone 2 - Transfer Zone (erosion/deposition):
represents relatively broad and shallow segments
(brooks, small rivers) with well-oxygenated
water, relatively fast currents and higher channel
sinuosity; and

* Zone 3 - Depositional/response Zone (deposition):
represents downstream sinus reaches of larger
rivers with slow currents and with the lower
concentration of oxygen, with a high amount of
coarse particulate organic material (CPOM).

In the rivers of lower orders or running through
mountain landscapes, the deposition zone is confined
only to an alluvial fun or confluence environment.

A segment: this is a part of the zone with a quasi-
homogenous relief type (valley) and a substrate,
river network, with an identical amount of water and
sediment discharge. It is classified based on the index
of sediment/flow discharge, presence of knickpoints
along the longitudinal profile, and on the specific river
network or tributaries with the drainage area up to %2
of the trunk stream drainage basin.

A riverine landscape unit: this is an integrated
simple corridor consisting of riverbed, bank, riparian
zone, floodplain, upland fringe and aquifer, which is
distinguished from the rest of the drainage basin;
however, it is well integrated with it. Its boundaries
are determined by the river type (channel planform
and floodplain width), morphology and ecosystem
parameters of the floodplain and its land cover.

Mounatin headwater streams
flow swiftly down steep
slopes and cut a deep
V-shaped valley.

Cascades and

step-pool reaches are

Low-elevation streams
merge and flow down
gentle splopes. The
valley broadens and
the river begins to

At an even lower

elavation a river wanders
and meanders slowly
across a broad, nearly flat
valey. At its mouth it may
divide into many separate
channels as it flows across
a delta built up of river-
borne sediments and into
the sea.

Fig. 2: Three zones within RLHC (Miller, 1990)
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A channel reach: this is a longitudinal part of the
channel with the uniform structure of its morphological
units, which lead to a typical grouping of geosystems
and ecosystems. Their typology is presented in the
study by Greskova, Lehotsky (2004).

Morpho-hydroecological unit - habitat: this is a
fundamental structure of the channel formed by
either vertical or lateral channel erosion, or by channel
accumulation (sand and gravel bar, etc.), with plants or
animals. Boundaries of this taxon are determined by
fine geomorphological features.

Habitat unit — mesohabitat: this is the spatially clearly
internal riverbed environment. It is determined
by temporally variable hydraulic and substrate
characteristics, associated with hyporheic flow,
different kinds of currents and in-channel and stream
plant communities, as well as with the communities of
fish and invertebrates.

Every taxon is differentiated from the others by
specific relief characteristics, processes and the
structure of other riverine landscape components.
They are mutually interrelated on the principles of
connectivity and the river continuum in longitudinal,
lateral, vertical and time dimensions. As opposed
to geosystems located in other landscape types
(terrestrial), there are more intense taxa relations,
greatly influencing characteristics and formation of
hierarchically higher or lower taxa. Processes between
particular hierarchical levels of a riverine landscape
take place both ways (Pool, 2002).

3. Research Results
3.1 Drainage Basin

The Smrecianka brook is a right-bank tributary of
the Vah River. It springs in the Liptov Tatra Mts.,
the western part of the Tatra Mts., at an altitude
of 1,680 m a.s.l., in a small glacial cirque (kar) on the
southern slopes of Plaélivé, between the Ziarske sedlo

Saddle and Smrek, in the northern fork of Baranec,
on the north-eastern slopes of the Ziarska dolina
Valley. It flows into the Liptov basin, in the part called
the Smrecdianska Upland and flows into the Vah River
in the part called the Liptovska floodplain at 588.2 m
a.sl. The stream is 18.5 km long. The studied
drainage basin has an elongated, feathery shape.
Its main tributary is the Vrbic¢ka, which is 3.65 km
long and flows into the Smrecianka in the village of
Smrecany (Fig. 3).

3.2 Zones

In accordance with Lehotsky and Novotny (2004),
we distinguish three zones in the drainage basin of
the Smrecianka brook: 1. source zone, composed of
the Ziarska Valley; 2. transfer zone, covered by the
Liptov basin hilly land up to the Podbreziny housing
estate area; and 3. response zone, which is spreading
from the Podbreziny area up to the confluence of the
Smrecianka brook with the Vah River.

Location of the Smrecianka brook
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Fig. 3: Location of the Smrecianka brook in Slovakia

Number and name of .
. Stream Period
water meter station
Drainage basin Hys Outlet Losses Outlet
surface (km?) (mm) (mm) (mm) coefficient
} 17.99 1,658 1,260 398 0.76
5530 | Ziarska dolina | Smre¢ianka | 1963-80
qs Qa Qrmin Qrmax
(1.5 km? (m3.s-1) (m®. s (m®. sl
39.91 0.718 0.571 1.178

Tab. 1: Some hydrographic and hydrological characteristics of the Smrecianka brook. Source: Addmyovd,1989
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The source (headwaters) zone (A) has a valley
character. It is a zone with a high degree of gradient
and stream energy. The Smrecianka brook channel has
a steep slope (ca. 10%). In the source part, speaking in
morphological terms, the riverine landscape consists
only of the channel and adjacent slopes, the character
of which is mainly determined by the morphometric
character of slopes and substrate, vertical stream
erosion and material delivery, with the domination
of the colluvial type of river reaches. In the central
part of the zone, the channel material is composed of
boulders, which are structured in step-pool channel
morphology. At a number of spots, especially with the
moraine deposition, we can find channel reaches of
boulder/block morphology type, which is typical for
streams with boulder-formed riverbeds and boulders
emerging from the riverbed. The down-stream
material is differentiated and the particle-size of bed
material is diminishing and poorly sorted. The valley
is “V” shaped. At the valley mouth, the morphological
basis of the riverine landscape in the valley is the cross-
section, in spite of its low width composed of three main
morphologically distinct levels (floodplain, 2-3 low
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Holocene terraces and narrow colluvial upland fringe).
The floodplain is characterized by high energy, mostly
built of non-cohesive coarse-grained material. The
channel has a gentler slope and increased index of
sinuosity. Some river reaches exhibit stream braiding,
which gives rise to a system of multiple, seasonally
active, meandering channels separated from one
another by islands. These are covered by shrubs and
trees, namely by spruce, pine, birch and willow.

The transfer zone (B) is localized in the Liptov Basin
hilly-land. Its valley shape represents a broad “U”.
The channel planform downstream is changing from
a single thread channel to a relatively narrow braided
one. Dominant channel morphological features are bar
structures alternated by plane bed channel morphology.
However, almost one half of the length of the stream
is channelized. The floodplain is wide, with two-three
generation of Holocene terraces, only scarcely directly
connected with the channel during large floods.
According to the floodplain classification by Nanson,
Croke (1992), it is a medium-energy non-cohesive
floodplain with moderate resistance against erosion

Altitude (m a.s.l.)
Zone Stream length (m)
beginning ending
A. Source (headwater) zone
AS1 High mountainous amphitheatric, cirque-spur type 1,680 1,285 2,100
e el B E R
AS3 g(i)gvhcr;lri):sntt;;zous breached moraine and debris- 1,125 1,003 1,960
AS4 High mountainous “V”-shaped valley type 1,003 875 1,690
B. Transfer zone
BS1 Foothill alluvial fan type 875 700 4,870
BS2 Hilly basin terraced valley type 700 602 5,500
C. Response (depositional) zone
CS1 Basin confluence fan type | 602 585 994
Tab. 2: Selected zones and segments in the studied basin of the Smrecianka brook
. Actual .

segmend | Mdtnde | yucuge | lnwthot | Vil lne | Doreect | wontge | marnge | ofvay

e angle (%) (m) width (m) width (m) enclosure
AS1 1,680-1,285 18.81 27,100 1,955 1.07 - 1 -
AS2 1,285-1,125 10.19 1,570 1,416 1.11 8 3 2.7
AS3 1,125-1,003 7.22 1,690 1,450 1.17 35 5 7.0
AS4 1,003-875 6.27 2,040 1,830 1.11 60 8 7.5
BS1 875-700 3.59 4,870 4,380 1.11 160 8 20.0
BS2 700-602 1.78 5,500 5,167 1.06 300 10 30.0
CS1 602-585 1.71 994 947 1.05 1,200 30 40.0

Tab. 3: Basic data on individual segments in the study area
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processes. Floodplain land cover is represented mostly
by agricultural categories and urbanized areas. Only a
narrow (up to 30 m) riparian zone with willow trees is
typical of the middle and upper part of this zone.

The response zone (C) —in this zone, the medium energy
non-cohesive floodplain becomes broader, forming
an alluvial fan. The braided channel is completely
channelized in this zone. The riparian zone consists of
dykes covered by grass and dispersed willow shrubs.

3.3 Segments

When studying the segments in the study area, the
main criterion was the presence of knickpoints along
the stream longitudinal profile. Morphologically, their
boundaries are defined by a quasi-homogenous slope
of the riverbed, degree of channel confinement in the
valley and channel sinuosity. The confinement of the
channel in the valley was expressed by the ratio of the
floodplain width to the watercourse channel width.
The degree of sinuosity was expressed by the ratio of
stream length to the length of the talweg.

Taking into account all the above-mentioned criteria
and the shape of the valley cross-section, we distinguish
the following segment types in the study area (Fig. 5).
In the source zone (A), we distinguish 4 segments (AS1
to AS4), in the transfer zone (B) two segments (BS1
to BS2), and in the response zone (C) one segment
(CS1). Their terminology and basic characteristics
are summarised in Tabs. 2 and 3 (Tomdéikova, 2008,
Tomcéikova, 2011).

High mountainous amphitheatric, cirque-spur type
(AS1) is the highest segment of the study area. It is
located in the source, glacially modelled part of the
valley. The riverine landscape is limited to a narrow
strip of the valley bottom without floodplain and
without marked human activity. Slopes of the segment
are almost continuously covered with coarse-grained
material, consisting of crystalline complex, in which
metamorphic rocks dominate over granitic rocks.
Sediments from the Wiirm period consist of gravel
and blocks of boulders. Water is practically motionless,
stuck in ice and snow for most of the year. The frozen
water absorbs more relief processes, and on the other
hand it causes the mechanical destruction of sediments,
leading to the enlargement of mantle rock, which is
put into motion in the summer period through water
or gravity (Figs. 6 and 7).

High mountainous through type with debris flow
and stepped valley bottom (AS2) is composed of an
asymmetric valley with slopes modelled by debris flows.
This segment is typical of considerable relief steepness.
In the slope direction, it has a convex shape. The bed is

filled with boulder moraine sediments of the Wiirm. The
sediments, namely boulders and cobbles, are not sorted.
Rib structures are typical features of the channel. Dwarf
pine is replaced by spruce here, whence the stream flows
in a continuous spruce forest (Fig. 8 — see cover p. 2).

High mountainous breached moraine and debris-
flow cones type (AS3) is typically broader with a
developed riverbed and symmetrical valley slopes. The
segment is situated on the border of an area, which
had multiple glaciers in the Wiirm period. The rock
outcrop in the channel is less frequent than in other

The Smreéianka brook
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Fig. 4: The longitudinal stream profile of the Smrecianka
brook (after Tomdcikovd, 2008, 2011 modified)

Segments of the Smrecianka brook

Fig. 5: Segments of the Smre¢ianka brook (after
Tomdikovad, 2011)
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(Photo I. Tomc¢ikovd, 2011)

parts of the valley; it is covered by glacial and glacio-
fluvial material and deluvial deposits. The riverbed
is filled with the moraine sediments of the Wirm
period, with a greater content of fragments, which
formed the frontal moraine. The Wiirm sediments are
significantly washed up and also joined with the side
valley. The mass-movement of weathering products on
the slope dominated, and the water falls through steep
rock walls in the form of a cascade. It is identified on
the lateral profile by a gentle curve in the upper part
and by a steep curve in the lower part (Fig. 9).

High mountainous “V” shaped valley type (AS4)
is situated in the area stretching from the altitude
of 1,003 m a.s.l. (wooden bridge) up to the end of
the valley and its transition into the Liptov basin.
The dominant geomorphological process is fluvial
modelling present in the channel pattern; the processes
of slope modelling on the valley side slopes are less
prominent. The segment is situated outside the area
modelled by Wiirm glaciers. The relative altitude
of the slopes is lower as compared with the previous
segment, and the floodplain is clearly developed. The
single cascade and step-pool reaches alternate with the
bifurcated rapids. Channel islands are mostly covered
by trees. Longitudinally, avulsions typically occur at
reaches marked by the lower degree of inclination.
The floodplain is characterized by great energy, mostly
built by sediments composed of cobbles, pebbles and
sand. There is an asphalt road leading to the Ziarska
Chalet built on the top of it. The landscape is covered
by spruce forest (Fig. 10).

Foothill alluvial fan type (BS1) follows on the AS4
segment as early as in the Liptovska hollow basin. From
the longitudinal profile curve, it is difficult to identify the

Figs. 6 (left) and 7 (right): AS1 type segment of Smredianka brook | AS1 type segment (close-up)

start of this segment, since in the upper part it is similar
to the previous segment. Its identification is however
clearly determined by the morphogenetically distinctly
developed fan at the foot of the mountain range. The
slope is gradual; therefore, the boundary with the BS2
segment is not evident, either. The front of the fan is
situated on the transfer of the mountain into the basin,
with the villages of Ziar and Smreéany being situated
at its tail. On the border with the hills, the stream used
to be bifurcated in the past; today it is a single channel
with a rapids character. In many locations, a sharp
contact of the channel with the terrace (abut) is evident.
Material in the channel consists of larger cobbles and
boulders, upper layers of the floodplain are composed of
fine-grained pebbles (Toméikova, 2011).

The river landscape of the Smrecianka brook in the
segment is markedly influenced by human activities.
At the head of the alluvial fan, there are hotels,
company chalets and resorts with individual houses
and objects. Human activity is especially evident in
the villages of Ziar and Smrecany, but also in their
surroundings. There are meadows and pastures in
the floodplain. Meadows are predominant, which are
alternatively used for pasture and for agriculture. Wet
meadows are covered by high grass that is valuable as
fodder. Pastures are used for cattle and sheep alike. In
Smrecany, a small dam in the form of a polder was built
for retaining the flood waters. The dam disrupts the
river continuum and impacts the free passage of fish.
Following the dam, the riverbed has been regulated up
to its confluence with the tributaries of Vrbicka, Trstie
and a small affluent on the left side. The village of Ziar
borders the village of Smrecany on the south. These
two villages are joined, giving the impression of being
just one village. The village used to have a water mill
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with the mill canal, but it was destroyed by flood in
1948. The only thing that remained was the canal, as a
tributary of the Smredianka (Fig. 11).

Hilly basin, terraced valley type (BS2) stretches from
Smrec¢any up to the housing estate named Podbreziny.
The channel of Smreianka is asymmetrically (to
the right side) localised in its floodplain and fully
regulated throughout the segment. Small check-dams
built in the channel mediate and slow down the down-

slope transit of sediments. The banks are reinforced
by willow trees, which form a continuous riparian
zone. The sinuosity index is low.

Downstream of the segment, on the young Holocene
terrace, VitaliSovce, a municipality of Liptovsky
Mikulés$ is situated, followed by the largest housing
estate of Liptovsky Mikul4s — Podbreziny. VitaliSovce
is situated in the floodplain on the left at an altitude
of 620 m a.s.l. It used to be an integral part of the

Fig. 10: AS4 type segment of the Smrecianka brook (Photo: 1. Toméikovd, 2011)
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village Okoli¢né. In the 1970s, it became an integral
part of Liptovsky Mikulas. In 2006, the village
population was 106 persons. In the 1980s, the housing
estate Podbreziny was built along the channel
downstream VitaliSovce in lengths of approximately
1 km, which became the largest housing estate
of Liptovsky Mikul4s. The present population is
around 10,000 people, who live in 54 blocks of flats. The
Smrec¢ianka River divides this housing estate into two
parts (eastern and western). The left part is situated
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on the left bank of the stream; it is densely built-up
with old blocks of flats, a stadium, supermarket and
shops. A road is built at the contact of the floodplain
with the terrace, leading toward Smreéany, Ziar and
the Ziarska Valley. The newly-built blocks of flats - an
old people’s home and the centre for social services,
are on the right bank. The western part of the river
landscape is abutted with the segmented slope of
H4j-Nicovo hill, which is partly forested and partly
covered by bushes (Fig. 12).

Fig. 12: BS2 type segment of the Smrecianka brook (Photo: I. Tom¢ikovd)
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Basin confluence fan type (CS1) is the only segment of
theresponse zonein the Smrecdianka riverine landscape.
In morphological and genetic terms, it is linked to the
development of the Vah River floodplain, into which it
gradually enters. The alluvial fan of the Smrecianka
brook transforms into a low terrace of the Vah R. (T-Ib)
at arelative elevation of 2-3 m above the channel water
level; the surface is inundated only during catastrophic
floods (Droppa, 1964). The thickness of sediments
in the floodplain varies from 4 to 9 m. According to
the channel planform classification system (Nanson,
Knighton, 1996), Smrecianka represents in this
segment a laterally inactive slightly braided channel,
rarely diverging by islands. Central bars, reinforced by
the tree vegetation (especially young willow trees), are
frequent here. The riverbed material is composed of
fine up to rough gravel and cobbles of various sizes.
The riverbed is channelized by duplex dams for the
flow volume of Q4 = 93.0 m®.s~ .

The built-up area of Okolicné village as a
municipal district of Liptovsky Mikulas, with
some 1,196 inhabitants as of 1 April 2006, is situated in
the floodplain. The village was affected by a disastrous
flood in 1812. The flood wave carried away a number
of houses and severely damaged the church and the
monastery. Okolicné merged with Liptovsky Mikulas
in 1971 (Fig. 13 - see cover p. 2).

4, Conclusion

Rivers are natural hierarchical systems that can be
resolved into different levels of organization. A level,
taxon, or holon, is a discrete unit of the level above
and an agglomeration of discrete units from the level
below, in the conceptual model of River Landscape

References:

Hierarchical Classification. At higher hierarchical
levels, the process is slower or of lower frequency, and
the reactions are therefore slower than at lower levels.

Studying the riverine landscape as a holistic and
hierarchical spatial structure contributes to the
knowledge and understanding of mutual relations
among the parts of this complex system, and at the same
time creates a basis for its sustainable development.

Since this kind of research has been launched only very
recently in Slovak geography and in landscape ecology,
this paper represents a case of river research oriented
towards the presentation of holistic perceptions and
knowledge of riverine landscapes, exemplified by the
riverine landscape of the Smrecianka brook.

From the top to the bottom, we identified three taxa
in the riverine landscape of the Smreéianka brook.
These zones are singled out in accordance with seven
taxa of the hierarchical model of riverine landscape
morphology, together with the classification of zones
based on Lehotsky, Novotny (2004). Regarding the
basic criteria of river system longitudinal connectivity,
we distinguish these three main zones - the source
(headwater) zone in the Ziarska dolina Valley, the
transfer zone in the Liptovska Basin, in the part
called the Smrecianska Upland, and the response
(depositional) zone - in the part called the Liptovska
Floodplain, where it flows into the Vah River.
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