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e Aim of the project: quantificate morphological changes in two
Carpathian river channels (Be€va in Czech Republic and Topla in slovakia)
including channel-floodplain connectivity and its impact on flood risk for
recent and historical channel settings
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' RETENTION CAPACITY OF FLOODPLAIN
Foodplains inundated during high flow events
- - - the storage of floodwater on floodplains can reduce flond magnitude

downstream (Acreman et al. 2003)
- - - a delay in the peak time of the flood wave

The rate of transformation depends on the planar shape, the character
and the land use of the floodplain area, i.e. on its retention capacity (Valentova

et al. 2010).

+++ increase and maintain biodiversity, preserve and recharge
groundwater supply and affect water quality by filtering sediments, nutrients
and impurities (Woh 2014)
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INTERRUPTED CONNECTIVITY BETWEEN
THE MAIN CHANNEL AND FLOODPLAINS

- - - channelisation works (channel narrowing, bank stabilisations, removal

of bank vegetation and gravel mining) lead to channel degradation and
progressive incision mainly during 20th century.

Jeeply incised channels interrupt hydraulic connectivity of floodplains, which
nas been documented in many European regions including the Western
:EIPpﬂthiElﬂS (Wyiga 1993; Galia et al. 2012: Wyzga et al. 2012: Skarpich et al. 7013)

- - - in unbuilt areas significantly affects the ability of flood transformations
and may increase a flood risk for downstream urbanised areas
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Becva River

- single-threat, partially

anabranching TopFa River

- channel incission - sinuous gravel-bed
- |ateral migration
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'TOPLA RIVER - SLOVAKIA 07 csus
e [enght 21,0 km

« between Tarnov and Hrabovec
e discharge in gauging station Bardejov: 8,018 mé.s”

Legend:

ww= Topla River

streams

- settlements
DEM

~ ma.s. L
- High : 1150.68

Low : 196.666
Mokroluh - settlement in study area

Bardejov (Topla)_
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TOPLA RIVER - SLOVAKI "“".

e [enght 21,0 km

« between Tarnov and Hrabovec
e discharge in gauging station Bardejov: 8,018 mé.s”

Legend:

ww= Topla River
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e preparation of source data and field work
e hydraulic modelling

 model calibration and validation

e simulation of discharges

e results interpretation for BeC€va and Topla Rivers
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Becva River Topla River




SOURCE DATA %}

Digital terrain model (2013)
+ cross-sections

(0Z for Bedva, 3a for Topla)
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Digital terrain model (2013)
+ Cross-sections
+ polygon layer buildings
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SOURCE DATA
DTM + Cas + buildings = final DTM

Becva River

Topla River

DTM (D.o x D.am)

DTM 4G (1 x 1 m)



! SOURCE DATA
+ hydrological data - BECVA

Flnd in (997 Flood in 2010

B

Source: www.mesto-hranice.cz

Source: www.hranicky.denik.cz

 Vsetinska BeGva: Jarcova (1)
e RoZnovska BeGva: Valagske Mezifici (2)
 Keld (3), Teplice (4)
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" SOURCE DATA e

+ hydrological data - BECVA
tlood in 2010 g
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+ hydrological data - BECVA

Rl from Teplice gauging station
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+ hydrological data - TOPLA

flood in 2010 (30.5. 00:00 - 8.6. 23:00)
e [opla: Gerlachov (1), Bardejov (2)
« Kamenec: Bardejovska Dlha Laka ()

e Sibska Voda: Klugov-Klugovska Zabava (4)

——Kamenoee =——Sibskavoda ———Gerlachoy ———

4.6.2010 at 09:00

2.6.2010 atf 03:00
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+ hydrological data - TOPLA
Rl from Bardejov gauging station

Q100 Q50 Q20 Qlo
prietok 330 260 180 140

—— Q100 Q20 —0Q5 —01

Discharge [m3/s)
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+ historical scenario

Becva - Znd military survey

(1836-1802)

Topla - aerial photographs
(1949)

e historical channel model
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‘ SOURCE DATA

Recent state

BeCva

ENSE, sr. 0.

e

source data: EUROS|
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'HYDRAULIC MODELLING &

e /D hydraulic modelling HEG-RAS with two ditterent DTM
e creating of the cell network - MESH (cc 110 000 cells)

e schematic channel objects (bridges)

Fde Ede Run View Optioms GiSTooks Help
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e based on Manning coeficients (channel: 0.030, tloodplain: U0.06)

Discharge (m3/s)

Discharge (m3/s)
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- Teplice bauging station - Be€va

Bardejov gauging station - Topla

Calibration for timing of flood peak
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'RESULTS

 model of inundation area - BeGva

Hranice

Legenda
Hloubka (m)
4.28
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Valasské
Mezirici

scenario O1- 219 mé/s
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* RESULTS

 model of inundation area - BeGva

Hranice

Legenda
Hloubka (m)
25
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Hranice Mésto
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scenario 09- 452 mé/s
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RESULTS

 model of inundation area - BeGva

Hranice

Hranice

scenario 020- 659 mé/s

Danube Region Project Fund

B e ” 4
U el i
DANUBE REGION N
strategy e
| STURT

Legenda
Hloubka (m)

N

-0
Hranice Mésto

Valasské
Mezific¢i

Valagské
MeziFici




Thopd

] v e
2500 « 3

“ RESULTS

 model of inundation area - BeGva
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% Hranice

Hranice

scenario 0100- 908 m3/s
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Source data: CUZK Suurne data: EUZK

Becva present (I.) vs. historical (I1.) scenario

X
N-year recurence interval discharge Q, Qg Q, Q100

Scenario . Il . . I Il. l. .

Inundated Area (km?) 2 45 10.63 6.56 13.43 10.63 14.33 15.59 20.38
Time of maximum peak flow

Maximum peak (m3/s) 216 215 439 443 894




RESULTS

N-year recurrence interval discharge Q Qs Qyo Q100
Scenario l. . . 1. . 1. . .
Inundated area (km?) 1.61 2.55 2.52 2.93 3.43 3.50
Time of maximum peak flow :|__1_2_:o_5__§ 2_0_“__1502_ _“ _1_2;60____13_02_ __1_2_ QE ;| 12:00 | 11:00
Maximum peak (m?3/s) 116 113 163 165 231 230 378 383

~ Topla

present (I.) vs. historical (Il.) scenario

Be€va

e
N-year recurence interval discharge Q, Qs Q,, Q100
Scenario . Il. I Il. I Il. . Il.
Inundated Area (km?) _2.45 10.63 6.56 13.43 10.63_14.33 15.59 20.38
Time of maximum peak flow 16:00 21:00 18:00 20:00 18:00 19:00118:00 18:00

Maximum peak (m3/s) 216 215 439 443 631 650 878 894
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e model of inundation - TopFa
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scenario 0100 - 350 m3/s



RESULTS

e model of inundation - Topla

scenario 0100 - 350 m3/s
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CONCLUSIONS

« The project represents the pilot study estimating changes in flood risk by
restoration of original river patterns and reconnection of floodplains to channels.

« Original flondplains were probably not able to significantly

transform high-magnitude floods. Hydraulic simulations in studied river reaches
show, that lowering of peak flood discharges by restoration of the original channel and
increased flood inundation is important anly for high-frequent low magnitude flows <da.

« All flood inundations are more intensive in the case of historical
scenarios for the BeGva River when compared to present situation. On the other
hand, the Topl'a River displayed different behaviour with larger
inundated areas during present scenario and high-magnitude (>0a0)
floods: for smaller flood events the inundations were larger for historical scenarios.



CONCLUSIONS

« [Ibtained results are rather untypical for assumed flood wave transformations by
floodplains in the European context. We hypothesize that high discharge variations in

flysch-based watersheds connected with high water depths in floodplains during
large floods probably play important role in decreased ability of
floodplains to lower and delay flood culminations.

o [ther benefits of floodplain inundations (increased biodiversity and water quality in
watercourses and preservation of groundwater supply).

* lnderstanding channel morphology changes and its effect on floods IS important

for flood risk management what help us to find the strategy to mitigate the floods
for the future.
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