Jonas Kissling: River Acting



River Acting

The river bed itseld is the place
of bridging. The engagement
with the river and its water

flow arises a question: How do

we deal with the constant and
irreversible movement of the
river and how do we use the
water flow to build?
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Deglaciation

The stage of the river is hecoming more
unstable, due to the current continuous
deglaciation. The disappearing glaciers lose
the capacity of saving water and as a result
stronger flood events occur.
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The 100-year flood has allready taken place
three times in the last 100 years, in which
case the water level increased up to three
meters in the channel of llanz.
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Weaker flood events which provoke - ' Wetland Ruinaulta
morphological river bed changes take place ' ' y -
every two to five years. We can identify
those areas where the river bed has not heen
intervened (dynamical river bed) along the
front Rhine and observe that the unchanneled
river bed area has an impact on the amount of
sediment deposit and natural development of
landscape.
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River Sediment

The average river sediment transport that

is passing the tributary in llanz and got
deposit in the Wetland of Cauma during the
flood events was measured as 26'000 m3/
year between 2005 and 2009 by Canton
Graubiinden. (Morphological Changes on the
right).
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Sand is mostly transported as suspended load,
whereas gravel, stones, blocks are trasported
by rolling and sliding along the river bed.
During strong floods gravel and stones can
change the bhehavior of their movement and
join the sand in the suspended field.

Video: Kuchta M., Sediment Transport
Transport process

Baring by water

Dissolving of a cobble Video: Kuchta M., Sediment Transport in Turbulent Flow
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The past intervention of channeling in llanz
led to a controlled state but isolated the river
at the same time. The fixed width reduces

the sediment deposit, the development of
bhiological diversity and the possibility to
safely entering the river bed.

If the river sediment that is being brought

by the river will be used as the material of
intervention, the river bed should be widened
in the tributary area where the city llanz has
already a plan for renaturation.

Channeling of llanz
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How does the river sediment move with the water flow and how can it be manipulated? The fir
test under a constant water flow shows the lateral movement of a dynamical river bed.
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The alternate setting of fixed resistant points hefore wate

flood show how they construct a
turbulent center.
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The top point placed in an observed sediment accumulation changed the direction of the primary
drain to the left and increased erosion on one side

A  Primary Drain C Deposit
B Erosion D Acceleration through mini channel
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Manipulating the flow direction through spur dikes forces a controlled erosion on the counterpart
while stabilising the shore in the current shadow.

A  Spur Dike C Deposit
B Erosion D Stable Shore (Current shadow)
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The erosion increases by increasing the spur dike size, however this also increases the pressure of
water flow affecting the spure dike and it can cause a collaps.

A  Spur dike C Deposit
B Erosion D Pool
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Using several small spur dikes have the similar erosive effect as one big, but they rather guide the
water from the side to the center in a more controlled way and erosion takes more time.

A  Spur dike C Deposit
B Erosion D Pool
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In the existing tributary in llanz, the secondary drain of Glenner prevents the erosion on the left
side and shows a similar effect of a spur dike with the water flow to resist the primary drain of the
Front Rhine.
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Section 1. Act

1. Act (0 Year): Since the channeling increases
the drain and the force of the water flow,

it prevents the river sediment deposit. The
channel has to be dissolved.
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Spure Dike

Section 2. Act

2. Act (1 Year): Widening the river bed with
spur dikes will particularly promote the
erosion on the right side by allowing the
deposit on the left in the current shadows of
spur dike.
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3. Act (5 Years): When the ongoing dynamical
widening reaches the observation line, the
shore will be stabilized with sleeping spur
dikes to protect the built envirenment.

Section 3. Act
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4. Act (10 Years): The process of the River
Acting enables a dynamical morphology
hetween the controlled shores in the course
of time and it reduces the max level of water.
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Flood 4 Acts
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Increasing Dry Areas

43



> ey

A =—— Et L N N+ — -

\
M.

. L= A P

1 .
, B — ———~—————— Bimi/z= R S ae

Y ——3

Increasing Dry Areas

 —

=

e

—

e R ® L—L- | 7 =Y
N — e V= A 2l

= e
N7 N e SN\

L=

'y o
-

=t _ N\ g o000 Y Uo @ U A D | e R IRy -

_,Hs_ 0|

o

'100-year Flood 4 Acts

49

44



The new flatter shores will support the
development of biological and zoological
diversity (wetland). The water, the wind and
the birds will distribute seeds and the plants
will start to grow by themselves depending on
the different water levels. A process activated

by the River Acting!
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After laying the fundation of

a dynamical river bed, the
question of bridging arises:
How do we bridge through a
space defined hy resettling
banks and coexistence of
different development stages of
the wetland ecosystem next to
each other?



By defining guiding paths; possibilities of
bridging, sitting areas and a river bed access
from the shore can be visualised. The stones
from the site are used for guiding paths so
that the structure can dissolve during strong
floods without disturbing the river dynamics.
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The river bank morphology will remain nearly
the same for one to five years and in this way
its pattern can be analysed. The widening act
increases the number of river banks that are
nearer to each other and this leads to more
bridging possibilities situated behind the river
bank starting points.
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A dynamical landscape can be formed in
between spure dikes and walking paths on the
shores. All flat shores are the potential access
points for bridging from the river shore to the
river banks.

Gravel Path
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ing

through. The guidi

paths can be build by hand due to the sizes
of the grain which is found on site. The

Voids are generated by using bigger stones
organisms can pass

and blocks so that sand, mud and other

distribution of the river sediment in the alpine
area of llanz: 12 % 0-0.25 cm (sand), 46 %

% 20-30 cm (blocks).
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This includes a care taking approach, in which
the constant maintainance is a part of the
bridging event. An event which takes place
after stronger floods.
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| see River Acting as a site
specific engagement, which
can bring locals closer to

the dynamical river, the river
sediment and its manipulation

with spur dikes. An artistic

but at the same time an
infrastructural intervention
for preventing future flood
damages.
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