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Wisła River:
in Zawichost
basin area: 50 655.06  km2
km to the sea
(MPHP): 634.96 km

in Sandomierz
basin area: 31 810.27  km2
km to the sea
(MPHP): 654.35 km
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investigated reach

channel width: 400m
width of alluvial terrace: about 1000 m

reach length: 1900 m
river slope: 0.00025 to 0.00329 [-]

the island (Q = 300 m3/s):
length: 700 m
width: 136 m

Sternula albifrons

21-27 cm, 45-60 g, 
wingspan 45-55 cm

http://www.avibirds.com/euh
tml/Little_Tern.html
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The purpose of this paper is to identify the conditions for the formation
and disappearance of sand islands within the limited discharge
(well below bankfull).
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Mean Annual Flow 416.47 m3s-1,
Mean Low Flow 139.7 m3s-1,
Low Low Flow 104 m3s-1,
guaranteed flow at 90% 158 m3s-1
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2015 – 2017
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Wave_1 – 498 [m3/s], 10.75 [day]  
Wave_2 – 1106 [m3/s], 58.17 [day]
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Time phases

flow direction

phase 1

phase 2

phase 3

phase 5

phase 4

phase 6
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CCHE2D model with sediment transport

Wu et al. equation

modeled reach
length – 1900 m
width – 540m 

average cell dimensions – 5x5 m

time step – 5 sec 
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Analysed modelling results

- longitudinal profile

- 22 monitor points

Bed material characteristics

- 6 probes from the island

- measurements in the river
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d
50

= 0.42 mm

bedform creation in rivers 
Southard and Boguchwal
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All analysed data

water flow
- velocity
- shear stresses

island bottom
- elevation change
- bedforms
- critical stresses

With division on flow phases
in rising ans recession limb

Wave_1
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Wave_2

Bed change

total shear stress

velocity

Wave_1

Bed change

total shear stress

velocity

Wave_2

Profile PR-T

file:///run/media/as/dane/artykuly_konferencje/00-zrobic/20190521-24_SH-ang/Wisla_1_wyspa/prezentacja/1106-BC-AS.avi
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Data gathered in monitor points - Wave_1
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Data gathered in monitor points - Wave_2
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Wave_1
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Wave_2
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Wave_1 caused only processes which smoothed the lower parts of the island and did not break the nesting.
When flows similar to Wave_1 pass and do not cover the top of the island (point F), this may lead to
gradual expansion on areas downstream of its top.
Wave_2 produced a strong effect of depositing and shifting the island, although it seems that a wave that
fits in the channel may cause its shape to change to more elongated and narrow (fusiform), and to relocate
the island downstream. Additionally, this wave turned the breeding unsuccessful in the nesting colony.

Phases I and II, which cover a part of the island, seem not to be essential to the course of the island's
formation process, although it is during phase II (i.e., from the moment water starts flowing over a significant
area of the island to the moment when it is completely flooded), that fluvial processes gain in strength
and become the reason for relatively large changes to the shape of the island.
The passage of the wave culmination does not change the trends of processes occurring.
The clearest change in the trend of fluvial processes occurs in phases IV and V, when the local water layer
covering the island disappears. Cross-flows having the nature of a sheet flow then occur in dips within
the main body of the island, and these have significant erosion capability.

The 2D modelling carried out provided data supporting the thesis that exceeding the conditions
of bed material movement does not always lead to activation of the erosion processes.
With the right load of material transported in the river bed, the transport capacity of the stream
may be exhausted and, as a result, the bottom will not be eroded.
For this reason, the next step in the analyses will be to establish the transport balance
along different cross-sections of this island.
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Thank you for your attention


