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ABSTRACT Manifestations of the long-term transformation of the lower Elbe channel in Czechia
and opportunities for its restoration - This study examines the long-term impact of water
management and navigation modifications on the hydromerphology of the lower Elbe River in
Czechia. The research foruses on gravel-sand bars, which are remnants of the river’s natural
morphology. The analysis revealed a significant shift in the hydromorphological quality of the
river, evaluated using a morphological quality index and historical data. The study analysed
morphological and grain-size parameters of selected gravel-zand bars, as well az daily flow data.
The results show a significant reduction in channel width and maximum average daily flows,
leading tolower disturbance frequencies of the bars. The analysis suggests that close-to-natural
processes affect the development of the bars but are influenced by artificial modifications. The
findings indicate the need for restoration measures, which are discussed in this paper.

KEY WorDS  hydromorphological quality - nawigation - river transformation - morphedynam-
ics - restoration - Elbe River
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Original Article

ymorphic adjustments of bars
arge regulated river in Czechia

Skarpich, Adriana Holugov4, Jan Hradecky

of Physical Geography and Geoecology, Czechia
ja@osu.cz

sritical components of river channel morphology, yet their morphodynamics in large, heavily
1out significant flows remain poorly understood. This study investigates changes in surface het-
ugh a two-year field monitoring program, focusing on the frontal, central, and distal sections of
--ki~ Despite the absence of high-flow events reaching at least a one-year recurrence interval,
eity and sediment sizes were noted across all bars. However, the changes did not follow
3ir sections exhibited varying degrees of surface sediment coarsening or fining, alongside
ieneity. These findings highlight the necessity for site-specific management strategies for
ted rivers, recognizing their value as ecological hotspots. Furthermore, the methodology
lueprint for the cost-effective monitoring of bar dynamics in channelized river sections.

cs; the Elbe
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Figure 2. Zones of erosion, transport, and deposition, and the river channel as conveyor belt for sediment. (Reprinted from |,
Kondolf 1994, with kind permission of Elsevier Science-NL.) Kondolf 1997
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TACR Program prostredi pro Zivot
Optimalizace managementu dolniho useku
Labe s ohledem na pritomnost biotopu 3270

v M LY RSE Y2 NJF 2
(Rinaldet al. 2013)

a monitoringu naplavi
(uisek Strekov — st. hranice; r. km 767 - 727,9)

Monitoring Rérkowich néplavi
Hranice (sekd
Kiormetras
Vyznamné morfologické prvky
Akumuladnd (tvar, lavice (15)
Akumuladnd (tvar, mokfad (3)
Akumuladnd (tvar, Nebodadsky luh (1) S
Akumuladnd (tvar, pitok (10)
Antropogenni (tvar, kamenny zéhoz (12) A
Antropogennd (tvar, piistaviSts (3)
Antropogenni (tvar, piivoz (1)
Antropogenni (tvar, regulovany pitok (2)
Antropogenni (tvar, vyhon (6)
Antropogenni (tvar, vypust’ z OV (1)
Antropogenni (tvae, zpevnény bieh (4)

Index morfologicke kvality vodniho toku Labe
(tisek Stiekov — st. hranice; F. km 767 - 727,9)

—— 0,02 - 0.30 (velmi Spatmy)
e 0,31 - 0.50 (Zpatny)

0.51 - 0.70 (sv'edni)
= 0,71 - 0.85 (dobry)
——— 0.851 - 1.00 (velmi dobry)
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Tab. 4 Dsy surface grain-size percentiles displayed in mm and the 2023/2021 ratio of D5y values for sampled sites in 2021 and 2023

(colors indicate whether the ratio is positive or negative); F = frontal, C = central, and D = distal sections of the bar, with numbers denoting

the position from the water surface to the outer edge of the bar; NS = not sampled.

e | n | m | m | a | @ | & | m | o | ;s
Val

2021 40 36 NS 4b 43 36 30 29 33

2023 32 35 NS 41 34 32 35 25 27

Change 0.80 0.97 NS 0.89 0.79 0.89 1.17 0.86 0.82
Tec

2021 39 38 NS 46 38 NS 32 33 26

2023 34 34 NS 41 36 NS 35 30 25

Change 0.87 0.89 NS 0.89 0.95 NS 1.09 0.91 0.96
Dzb

2021 33 35 NS 29 34 30 24 33 NS

2023 32 30 NS 33 36 39 36 27 NS

Change 0.97 0.86 NS 1.14 1.06 1.30 - 0.81 NS

Hre

2021 33 24 23 25 24 27 NS NS NS

2023 29 23 21 38 30 23 NS NS NS

Change 0.88 0.96 0.91 - 1.25 0.85 NS NS NS
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Tab. 3 Changes in surface relative elevation (in cm) based on
variations in scour chain length above the bar surface between
September 2022 and September 2023. Positive values indicate
erosion, negative values indicate deposition, an asterisk (*) denotes
additional deposition on top of a scour chain lying on the surface,
and NR signifies “not recovered”, likely due to vandalism.

S N N N
Val -1* 1 4% -1 -1 -1

~——®— Frontal - 2021
——— Frontal - 2023
——@— Central - 2021

= Central - 2023

—®— Distal - 2021
—=—— Distal - 2023

Tec NR 1 NR NR 1* -1
Dzb 0 2* -4 -15 NR NR
Hre 0 1 0* -1* 1* 2

0

Dzb Hre

Fig. 4 Visualization of average concavities recorded along individual transects from field measurements in 2021 and 2023; the symbols “+”
and “~” indicate significant changes, with all concavities in a section being higher or lower in 2023 compared to 2021, respectively.
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