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The aim of the presented study is to i) update/ improve the
knowledge about vegetation dynamics on the study multi-
thread river; ii) identify the vegetation species which are
responsible for stabilisation of the in-channel landforms.



STUDY AREA the multi-thread Belá River;
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The Belá River floodplain is unique for the entire territory of Western Carpathians. Its
permanently changing channel is during high water levels continually filled in by new 
sediments of pebbles and gravel originating in the border valleys of the Západné and 
Vysoké Mts. As a result, the channel permanently changes its typical features and shape.
The site is formed by Belá River and adjacent riparian forest stands. 
The river represents the largest montane braiding river in Slovakia and it is also noted for
the presence of best preserved riparian forest stands with German tamarisk Myricaria
germanica in Slovakia.



According results of the
national research for
linear (riparian) landscape
elements in time horizons
between 1986 and 2004

the STUDY AREA
#unmanaged
upper part of the
river was characterised
as a strip corridor with
progressive development.



METHODS for tested river reach

#in office
GIS analyses (LC vegetation structure within active channel and floodplain)

#field work
phytocoenological registrations according to Zürrych-Montpellier school (Braun-
Blanquet, 1964) and cross-section measurements



HYDROLOGICAL DATA

QLipt. Hrádok =  6,8 m3.s-1

QPodbanské =  3,5 m3.s-1 Q Podbanské max 1958 = 180 m3.s-1





MID-CHANNEL 
LANDFORMS

STRUCTURE OF THE 
VEGETATION COVER

FLOODPLAIN 
LANDFORMS



Eight types of LC

METHODS #LC; vegetation structure



1. Water area
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2. Bare gravel-bar area



3. Sparse herb vegetation
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4. Sparse shrubs area
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5. Dense shrubs area
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7. Sparse trees area
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8. Dense trees area

Floodplain

Active channel 

9 time horizons:
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METHODS #phytocoenological registration (2013/2018)
Two phytocoenological registrations (2013 and 2018, summer aspect) according to Zürrych-
Montpellier school (Braun-Blanquet, 1964) were realized on the study river reach. The grain
size and vegetation homogeneous 4x4m square area was selected on every in-channel form
(bar, island) and floodplain on cross-section width. Plant representation was evaluated by a
nine-step Braun-Blanquet scale of abundance and dominance (Westhoff a van der Maarel,
1978).



METHODS #cross-section measurements (2013/2018)



HABITATS:

I. Active channel

II. Gravel bars

III.-V. Grass-herbaceous vegetation

VI.-VII. Shrubs, shrub willows, shrub shores

VIII. Forest, trees with forest character (variously involved)

Rejuvenation
phase

Succession
phase

METHODS #cross-section measurements (2013/2018) plus

#phytocoenological registration



8 TYPES of HABITATS for the GRAVEL-BED BELÁ RIVER
I. Active channel

II. Young gravel bars_habitat Br1 Gravel bars without vegetation

III. Older gravel bars_habitat Br2, Br3, Br4, Br6 Gravel bars with inicial pioneer vegetation

IV. Banks and alluvial deposits with herbaceous vegetation_habitat of European importance Br2 Mountain
streams and herbal vegetation along their banks

V. Banks and slightly wet slopes with herbaceous vegetation_habitat of European importance Br6 Riparian
vegetation with Petasites

VI. Alluvial deposits with shrub vegetation of Myricaria germanica_habitat of European importance Br3 
Mountain streams and shrub vegetation with Myricaria germanica

VII. Alluvial deposits with shrub vegetation of Salix sp._habitat of European importance Br4 Mountain streams
and shrub vegetation with Salix elaeagnos

VIII. Higher banks, terraces and slopes with forest vegetation_priority habitat of European importance Ls1.4 
Mountain alder floodplain forests

HABITATS:

I. Active channel

II. Gravel bars

III.-V. Grass-herbaceous vegetation

VI.-VII. Shrubs, shrub willows

VIII. Forest, trees with forest character



METHODS #cross-section measurements_V5, V6, V7

2013 2018

EXCLUDED 
AREA

artificial channel created by 
stabilizing works after flood 

event in 2018, July (10-years RI)



1949 1961 1973 1986 1992

2003 2012 2015 2018

RESULTS
#vegetation
structure



RESULTS #vegetation structure

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1949 1961 1973 1986 1992 2003 2012 2015 2018

active channel
tree veg on island dense shrubs on bar sparse shrubs on bar

dense herb veg on bar sparse herb veg on bar bare bar



RESULTS #vegetation structure

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1949 1961 1973 1986 1992 2003 2012 2015 2018

floodplain

dense herb veg sparse shrubs dense shrubs sparse tree veg dense tree veg



RESULTS #cross-section measurements_V7
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DETRENDED 

CORRESPONDENCE

ANALYSIS (DCA)RESULTS #phytocoenological registration

rejuvenation succession
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CONCLUSSION #vegetation dynamics and flood events
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CONCLUSSION #vegetation species responsible for bar
stabilisation

Br2 Mountain streams and herbal vegetation along their banks

Calamagrostis pseudophragmites (dominant), Agrostis stolonifera, Dactylis glomerata, Galium schultesii,
Myosotis scorpioides, Petasites hybridus, Petasites kablikianus, Ranunculus repens, Rumex alpinus, Stellaria
nemorum, Tanacetum vulgare, Taraxacum sp., mladé jedince drevín Myricaria germanica, Salix elaeagnos, Salix
purpurea.

Br6 Riparian vegetation with Petasites

Petasites kablikianus (dominant), Petasites hybridus, Aegopodium podagraria, Angelica sylvestris, Carduus
personata, Crepis paludosa, Geum rivale, Chaerophyllum hirsutum, Myosotis scorpioides, Orobanche flava, 
Roegneria canina, Rumex alpinus, Stellaria nemorum.

The "higher„ placement of the community in the successive row on a gravel bar (such as 

Br2-Br3-Br4-Ls1.4 or Br6-Br4-Ls1.4), the more stable the bar is.



#RS DATA QUALITY for interpretation of vegetation
structure_readibility of aerial photos; result accuracy?

Aerial photo_1961 Ortho-photo mosaic_2015_rgbi cannals



#final remark and future chalenges
Conceptual model of vegetation dynamics

UAV mapping for detailed vegetation structure and automatic object-based
classification

R u s n á k, M., S l á d e k, J., K i d o v á, A, 2018: 
USING UAV TECHNOLOGY FOR LANDSCAPE CLASSIFICATION
AND MAPPING IN FLUVIAL GEOMORPHOLOGY. 
Geographical Journal, 70 (2), 141-160
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https://slovakriverslab.org/


