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INTRODUECHHIOIN

e Iselatien’ off meander hends: fellewing
channel straightening has resulted 1nar the
I0SS off key: hiver: habitats: and: aliered the (i
nydrelogicall cennectivity: between the rnver = g A
and Its floedplain. IS has adversely. N\

affected the nverne ecolegy, Reconnection g £ A
Off CUL-Offf meanders: IS often reguired: in (R
Order te restere’ natural river and fleedplaint 8§z \
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Successiul  recennection:  off  cut-off ==\

meanders reguires, detailed knowledge: of et 18 | {f
the. moerphelegy, sediment transport and [ "{é-‘-" £\
oW “dynamics: of the: nver  Long-tenm "ﬂr; Vs ~
monitering  of  the nver, coupled with IINS— o A\

Undertaken 1 erder ter develop: eflective oo
sustainable measures (e’ Impreve flow
dynamics and minimize sedimentation in
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physical and numerncall medelling, Were \‘L“ \.),

Slevak=Austian; Section efithe Morava — WhIch IS; a lewland meandenng
AVEr  withr Iow: gradient: and  sandy- gravel bed matenal. he rnver and
floedplain: create a unigue: wetland ecosystem which Include Ramsar: sites

—enabtlitation
of Cut-off Meanders on the Morava River

RECONNECTED CUIFOEEMEANDERS

IR an attempt 1o re-establish Species rechness In the exoews, Selected cut-offt meanders Were
iecently: reconnected at lecations: en both sides of the nver (four en Slevak side and two: onl the
Austrian side). Paradoxicily, resteraion measures have resulted i significant sedimentation: at all
localities: as they were undertaken without any: understanding off natural rnver processes. Highest
Sedimention rates Were ehsenved IR cut-offf meanders that had heen recennected at beth ends.
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Bed elevations pre-post reconnection of cut-off meander DVII-km 19
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measurments.  and  oebservations, were used  to optmum amangement terminimize aggradation in the meancder:

- Meander DVII- km 19 —o—1999-2004

a) Sample 5

. . . Cut-off
The most extensive aggradation was observed in the meander

reopened cut-off meander DVII, which was reconnected at its
entrance and exit. High sedimentation rate was influenced by
its small diversion angle (a), the shape and length of the
meander channel and the bedload transport in the river. It
was aggravated by the meander being reconnected on the
inner part of a river bend where bedload is preferentially
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b) Sample 11

Sediment deposited in reopened cut-off meander DVII —km 19 (a) inflow (b) outflow
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Meander Reconnection plugging | sedimentation | Diversion rate
Iength - (years) | rate (m3/year) angle
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Sedimentation rates were highest during the first 4 years and
the entrance was completly plugged after 6 years (DVII).

Deposits in the entrance were mostly derived from bedload,
gravel and coarser sand, while the exit was blocked by finer
sediment; mainly sand, silt and clay.

MENHODS Several scenarios Were investigated and four arangements are compared here: simple reconnection - both ends epened (0), upstream closead
A numerical modell FLOW-2D! and: a physical moebile: - downstieams epened; Insweami vane: at the: exit (1), both ends  opened, Instream: Vane: at ther entrance (2); full cut=ofi: meander integration —
bed scalel model (1:100/160), both supported by field  main channelully blocked (8). WhHen vanes wWere deployed different configurations Were investigated for: a range. of dischanges to establishitne

establishi flew: coenditions, Sediment transpoert and

SCENARIO 2

morpholegicall changes within: the restered meander
pPends: and, thereby, Identify’ the reasen fier thelr rapid
[ale off Sedimentation. The results of these simulations
plus’ the' fiela experience from: falled precedures
enanled more efiective and sustainable designs te he

SCENARIOO __ SCENARIO1

PrEPESEd.

RESULLIS
EXperments on physical moedels were combinead With

simulatiens 6n numerical hydrodynamics models (]_D, Simple reconnection — entrance and exit opened  Entrance closed and exit opened -vane at the exit

SCENARIO 3

= R

Entance and exit opened - vane at the entrance

Full meander integration — main channel blocked

2D — vty mods] grid 2  2n) > Originall gher: ed level in

the the meander bendwas initially lewered te
that efi the main channel. ThiS mnereased the

Sediment Inter the entrance Section Where the
decrease inl velecity and  shear: stress due to
flow:  divergence  triggered:  preferential

Legend

& =2 a0 . B deposition of the coarsest component of the
ks 0 load; bed load. The entrance’ section rapidly

=g;_32 e ecame blocked! preventing) further inflow:
—Hr pre W RIS, scenaro: sheuld  noet: ke attempied on

AVErS WhICHh actively transpoert hedlead:

Entrance clesed, exit 6pened,
[AStream’ Vane: located at the exit. The vane
Wwas: installed’ ter  modiiy,  the  VEIoCILy
distrbution, as flow back filled the meander; toe
minimize sediment ingress. Medel runs withra

significant. Sediment: mput.” Miner Merpholo-

Of the Vanes onrsecendany circulation patterns:
Permanent. changes Inr  Led tepegraphy
S -. Induced: by the vane weuld Increase hahitat
Flow pattern and velocity distribution — instream vane at the exit, Q = 230 m3s1 Rel\SAei I NS \A U Tl a4l ar=1nlgl=] P

flow intor  the  cut-off* meander.  High' B
discharges transporied  large velumes of &

proelengead  bankiull dischange Shewed no g

gical changes at the exit result frem: the effect

a)

River bed topography — initial state a) scenario 1 b) scenario 2

Morphological changes after 48 days Q, —

Morphological changes after 20 days Q —

CONCLEUSIONS

Re-opening cut-off meander leads te rapid sedimentation and plugging. Mest sediment IS deposited 1 the first guarter of the meander bend due te reduced

velocities and shear stresses:

* Preliminany: results withr flew: backiilling' the: meander fllem the dewnstrean end: Indicated that a suitally: designed instream: vane Is: effective 1Inm minimizing

sediment INgress:

o \With beth ends: of the meander epen and With' 2 Vane pesitioned at the entrance, seme Sedimentation; eccurred due te flow divergence; allbelt significantly Iess

than With ne: structure in place:
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260 m3s a) scenario 1 b) scenario 2

1200 m3s1 a) scenario 1 b) scenario 2

o FUllFntegration ofi Cut-offf meanders ter restere natural Aver funRcetions. This aangement: can: Prevent pregressive aggradation and previde leng term
sustaianility. VMedifications may: be required te the entrance diversion angle te ensure SUCECESS:

Entrance and exit open
With:Instrieam’ Vanes, at the entrance.
fhe  vanes, by nfliencing  flow
conditions: cause lecal sceur and
depesitien 1 the main channel. The
location and extent off the poels: and
shallows: vany: withr discharge: Altheugh
the vanes: reduced the velume of hed
load enternng the  restered meanader,
seome Sedimentation; eccurred in the lee
of the vane due to the local decrease in
velocity and Shear Stress.

. Main channel’is bleckead
Up te the bankfull stage level and the cut-
offt meander Is fully restored. All
discharges up te bankfull'are diverted inte
the cut - offf meander thereby re-
establishing the natural flew: anad sediment
[ransport  Precesses: within: the hend.
[Fermer Straight' channel can either e
pack filled withh maternial’ dredgead eut of
the cut-eff's or left: unfilled ter provide a
lemporanry backwater until it 1s refilled with
materal settling eut off Suspension; durng
floed events.
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