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1. Introduction
River channel typology is one of subjects less frequently written about or dealt
with in the vast body of fluvial geomorphology literature. While many of the works do
conclude with a channel and channel reach classification, they are rarely very specific
about the methods employed. Being research goal oriented the existing classifications
are fragmentary. Indeed it is worth pointing out that there are very few large−region or
countrywide river channel classifications. What is more, the two basic terms used in
fluvial studies, i.e. a river and a channel, are frequently used either interchangeably or
some aspects, e.g. planform, are only attributed to rivers and others to channels; a
tendency reflected in the actual river and channel typologies (Matthes 1956; Falkowski
1971, 1991).
The methods of river channel classification seem to require certain
systematisation. This paper, based on the authors’ experience and considerations from
their research in the Tatra Mts. (Kaszowski 1979; Kaszowski, Krzemień 1979; Krzemień
1981), aims to systematise the river channel typologies and compare typological
procedures.

2. Overview of Channel Classifications
The description and classification of a river channel is normally based on aerial
photographs, topographic and geological maps, and hydrological materials (Popov 1969).
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However, in the view of some researchers this laboratory approach must be supported
with fieldwork (Rudberg, Sundborg 1975; Kellerhals, Church, Bray 1976). Another
approach is presented by those researchers who use code−and−form survey systems
during mapping as the basis of channel description (Tille 1970; Witt 1976; Kaszowski
1980; Krzemień 1980, 1984; Rączkowska 1983, Kamykowska et al. 1999). They normally
divide channels into homogenous reaches (in terms of their morphodynamics and
morphostatic) and then work on detailed characterisation. Dividing channels into
homogenous reaches is also recommended by J.W. Popov (1969), K.J. Gregory and
D.J. Walling (1973), S. Rudberg and A. Sundborg (1975), R. Kellerhals, M. Church and
D.J. Bray (1976). Although not always precisely specified, this procedure may be
regarded as a typological procedure.
Most classification systems are based on up to a dozen or so, criteria (Tab. 1). The
most frequently used criteria are: pattern (Russel 1954; Leopold, Wolman 1957; Dury
1969), stability (Vielikanov 1955; Schumm 1963b), bed and bedload material, and
dominating processes (Popov 1969; Krzemień 1976; Kaszowski, Krzemień 1977). The
variety of existing approaches to typology begs the question whether a comprehensive
classification is feasible.

Tab. 1. Examples of the river channel classifications
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Tab. 1.

3. Methods of Typology
Although only few works specify methods of channel type or subtype
determination in a clear and consequent manner, the author’s typological procedures
can be traced and identified. For the purposes of this paper methods found in the
fluvial literature have been classified as follows:
1. one−criterion method;
2. dominant characteristic method;
3. equivalent criteria method;
4. method of indicative characteristic analysis;
5. method of reach boundary analysis;
6. method of channel structure analysis;
7. method of catchment environment analysis;
8. method of numerical taxonomy.

3.1. One Criterion Method
Procedure:
– selection of a channel characteristic – the sole criterion for typology;
– identification of channel types.
In this method planform is the most frequently used criterion and input data
comes almost exclusively from maps and aerial photographs. Channel types are
identified either on the basis of qualitative characteristics (qualitative typology), e.g.
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channel pattern (straight, meandering, braided; Leopold, Wolman 1957), or quantitative
characteristics (quantitative typology), e.g. coefficient of sinuosity (Schumm 1963a),
coefficient of braiding or development. M. Klimaszewski (1978), determined channel
types on the basis of the bed material (Tab. 1). Various factors can be used to explain
the origin of the channel types determined with the one criterion method: type of
hydrological regime, channel−building deposits or channel transported deposits and
human influence.

3.2. Dominant Characteristic Method
Procedure:
– selection of the main characteristics characterising the channel;
– selection of the dominant characteristic and optionally, ranking the remaining
characteristics according to their significance;
– identification of channel types.
Research of river channel systems should not be limited to the investigation of
just one characteristic. A complete survey of a river channel environment may only be
achieved through the examination of a number of characteristics (variables).
Characteristics are ranked for significance and, for the purposes of taxonomy, one that
covers all the remaining attributes is selected as the „leading”, „primary”, or „dominant”
characteristic. The secondary characteristics can be used to characterise channel types
identified according to the dominant characteristic or as secondary criteria for the
identification of subtypes. The typical dominant characteristics are pattern (Leopold,
Wolman 1957), channel stability, and the dominating process.

3.3. Equivalent Criteria Method
Procedure:
selection of criteria for typology (dominant characteristics);
selection of equivalent criteria;
drawing−up the typological table;
verification of the types identified.
Selection of just one characteristic as the dominant characteristic is not always
justifiable, particularly in the mountains. The addition of more „dominant”
characteristics improves the precision of channel type identification and characterisation.
Initially a pair of equivalent characteristics is selected from the dominant
characteristics and ranked accordingly (Kamykowska et al. 1999). Next a typological
table is drawn−up and the equivalent characteristics are compared on several axis of
the table (Kamykowska et al. 1999). The resulting types and subtypes are labelled
with numbers and letters. This type of typology must be verified in the field. The
equivalent criteria method is used for determination of homogenous channel reaches
which are to be characterised in a given way. Among the pairs of leading equivalent
characteristics are: type of material in which the channel is formed (bedrock or cover)
and the channel pattern (straight, meandering or braided), or pattern and stability.
–
–
–
–
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This method allows the a priori type identification and its usefulness depends on the
confrontation of the chosen types with the actual channel systems in the field.

3.4. Method of Indicative Characteristic Analysis
Procedure:
selection of the primary typological criterion;
selection and comparison of the indicative characteristics;
qualitative, according to the group division adopted;
quantitative, according to the characteristic intensity classification;
transposition of the indicative attributes onto one characteristic corresponding to
the primary criterion;
– identification of channel types according to the primary criterion.
A classification of a river channel system which takes into account the intensity
and character of the modelling process, requires a comparison and analysis of
characteristics related to morphodynamics (Kaszowski 1980; Krzemień 1981, 1984;
Tab. 1.). Such indicative characteristics, grouped together, are easily transposed onto
one dominant characteristic. If a channel is to be classified according to its modelling
process with the use of the coefficient of channel bars, it is quite clear that the reaches
with the highest values of that coefficient also display a tendency to intensive deposition
and re−deposition of bedload material. Similarly, it is easy to divide channels into „deep”
with the tendency to depth erosion, and „wide” with a tendency to lateral erosion on
the basis of the shape factor. Thus, the transposition of various indicative characteristics
like the coefficient of bars or shape factor onto the dominant fluvial process leads to
the identification of channels or channel reaches modelled by a given set of processes.
–
–
–
–
–

3.5. Method of Reach Boundary Analysis
Procedure:
selection of features characterising the channel;
comparison of the indicative characteristics by the group division adopted;
comparison of quantitative characteristics by intensity;
drawing−up a comparison scheme of the qualitative and quantitative characteristics
for all channel reaches;
– comparison of the number of borders in every channel reach;
– boundary significance assessment, boundary verification, and selection of channel
type boundaries;
– channel type labelling and description.
The boundary analysis method can be applied to those channel systems which
have been divided into reaches and where every reach has been characterised
(Rączkowska 1983; Chełmicki et al. 1993). All the quantitative and qualitative
characteristics, are the basis for joining of adjacent reaches. This leads to a number of
divisions of a given channel system into reaches according to the characteristic intensity
or character. Where boundaries between reaches established according to different
characteristics do not coincide their significance is determined by a quantitative
–
–
–
–
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comparison; the most frequent boundaries will normally separate channel types, the
less frequent ones subtypes, etc. This method involves a risk of analysing characteristics
which correlate with other characteristics, so the importance of some boundaries may
be overestimated.

3.6. Method of Channel Structure Analysis
Procedure:
selection of the indicative characteristic (typological criterion);
selection of the indicative characteristic (typological criterion);
attribution of the indicative characteristic to the homogenous channel reaches;
establishing the reach sequence (structures for each channel);
identification of channel types according to the reach sequence type (structures).
Channel systems may be compared through a comparison of their structures i.e.
sequences of morphostatic or morphodynamic reaches. Hence the determination of
channel structure may be regarded as a typological procedure.
–
–
–
–
–

3.7. Method of Catchment Environment Analysis
Procedure:
– selection of the typologically significant environmental characteristics;
– classification of catchment geomorphology types based on the geomorphologic and
geologic similarity/dissimilarity analysis;
– similarity/dissimilarity analysis of the remaining environmental characteristics and
their effect on fluvial processes;
– identification and naming of morphodynamic types of channel in relation to the
catchment types determined.
In contrast to the aforementioned methods which normally require a division of
channels into reaches, the catchment environment analysis method results in the
determination of entire channel system types (Klimek 1979; Chalov 1984). Inevitably
this involves a certain degree of generalisation, but it highlights differences between
fluvial systems on a regional scale, leading to the identification of their function in the
modelling of geomorphology of these regions.

3.8. Method of Numerical Taxonomy
One of the following methods can be used for investigation:
the furthest neighbour;
the median;
the centroid;
the mean;
the nearest neighbour.
Procedure:
– selection of characteristic features;
– calculation of taxonomic distances for channel reaches and selected characteristics;
–
–
–
–
–
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– determination of similarity between reaches;
– drawing−up of group dendrites;
– setting levels at which units of typology are well described for each method in the
dendrite;
– transfer of typological units onto the channel long profile;
– reach grouping;
– naming of the grouped units (channel types).
Channel systems to which methods of taxonomy may be applied, must first be
divided into reaches and given detailed description. Taxonomy offers a higher degree
of objectivity in grouping reaches of the same type and an easier determination of
channel type boundaries in the final stages of the procedure (Chełmicki et al. 1993).
These methods may also be applied to the large−scale fluvial system typology.
This paper attempts to provide various approaches to channel type identification
in the form of „methods”, although the original authors were not always conscious
they were using them, nor had they given them names. Each of the presented methods
has several unrefined elements, the presentation and analysis of which, however, is
beyond the limited scope of this paper.
For the general purposes the single criterion or equivalent characteristic methods
are the most useful and most frequently applied, while the remaining methods are
used for channel classification in regional units of various size.

4. Channel Classification Schema
The variety of research approaches in fluvial geomorphology may be explained
in the subject’s inherent connections with geomorphology, geology and hydrology (Fig.
1.). There is no consensus even among geomorphologists who tend to emphasise
different factors. In view of this variety of approaches and the number of criteria applied
the authors conclude that the development of one ultimate channel type classification
may be impossible. What is possible however, are fragmentary typologies that are useful
so far, as they fulfil a given research objective or practical goal. Hence only a more or
less complex classification schema indicating the typology criteria can be developed.
This standpoint is represented by V.J. Galay, R. Kellerhals and D.I. Bray (1973) as well
as by a channel mapping instruction (Kamykowska et al. 1999).
The morphostatic, morphodynamic, hydrologic, and sedimentologic approaches
are related to the four fundamental characteristics of the river channel environment:
forms, processes, water and sediments, whereas the fifth approach, physiographic, is
related to the environment surrounding the river channel system, i.e. the geographical
environment of the catchment area. Corresponding approaches in river channel
classification imply the following principal criteria: morphostatics, morphodynamics,
hydrology, sedimentology, and physiogeography (Fig. 2.), all of which are indispensable
in order to establish a complete characteristic of a channel system and its origin. Other
basic criteria in the classification schema serve to increase not only the degree of detail
but also the comprehensive appraisal of the river channels and their classification. The
paper gives only some examples from a multitude of potential detailed criteria (Tab.
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Fig. 1.

1.), and it remains a topic for scientific and academic discussion which of them are
more useful for a typological procedure.

Conclusion
River channels, as an element of geomorphologic systems of all climatic zones
and a focus of matter circulation, serve as a synthetic indicator of system dynamics and
development trends. Thus, the channel types determined, may give some indication
as to the evolutionary state of a geomorphological system, providing information of
vital practical significance. In view of the above, there is a need for further studies on
the spatial differences and functions of various channel types in geomorphological
systems.
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Fig. 2.
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