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Sediment management on a 
river basin scale to preserve 

and/or restore freshwater pearl 
mussels habitat

Christoph Hauer
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Outline of the presentation

• Introduction

• Problem definition

• Process analysis 

• Management options on various scales

• Discussion

• Summary / Conclusion
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Introduction

Problems related to sediment management issues in Austria

Alpine rivers         river bed incision

related to a lack of bed load supply
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Introduction

Alpine gravel bed rivers

FWPM rivers
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Increasing siltation (weathering granite/gneiss) of Austrian Rivers

Ongoing Process (no obvious catastrophic impact) causes a 
sustainable degradation of the river system (FWPM, 
macroinvertebrates , spawning habitats )

General problem in river systems of the Bohemian Ma ssif!

Problem definition FWPM - Rivers
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catchment reach local

Abiotic

Biotic

Downscaling / Upscaling of Processes

catchment reach local

e.g. spawning 
redd construction

Sediment supply

Spawning gravel

Spawning

Fish population



FWP - Conference

13. / 14. Nov. 2013

Christoph Hauer 7

Gr. Mühl

results: short time heavy precipitation september 2 012

Spawning habitats

Schinderbach 
(EZG: 2.16 km 2)

Clogging of spawning habitats

Siltation Processes

suitable  gravel: 

dm = 2 cm  – 5 cm

www.flussperlmuschel.at

rifflepool
pit tail
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Spawning habitats of brown trout autumn 2011

Spawning habitats

„testing“

Spawning habitats

www.flussperlmuschel.at
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Macroinvertebrates

Reference site silted reach

  reference silted % 
Taxa 376 311 82.7 
EPT-Taxa 99 93 93,9 
Diptera-Taxa 164 132 80.5 
% EPT-Taxa 35 38   
% EPT-specimens 47 23   
specimens/m² 23242 1232 5.3 
EPT-Ind./m² 10933 618 5.7 
Diptera-Ind./m² 10892 562 5.2 

 

Decrease of 
number of 
individuals ∼∼∼∼ 95%!

Studies on 
Macroinvertebrates Aist 
(IHG BOKU Wien )

www,flussnetzwerke.de

Ofenböck & Graf
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Grain size distributions
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Wandering bed forms in Austrian Rivers as well

www.cestivani.idnes.cz

Sanddrift Vltava - River (CZ)
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Changes in river bathymetry
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Flood protection issues
Mühlviertler Hochland

z.B. Machland, Ottensheimer Becken 

ÜbergangsbereicheÜbergangsbereiche

e.g. Kamp River Hadersdorf (mitigation measures after HW2002)

„Regime width“

2013

Process understandings are required!

Highlands (Mühlviertel)

Danube basins (Machland, Ottensheimer Becken

Transition zones

Incision of rivers starting at an altitude of 
500 m.a.sl. (Gruber, 1926)
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regulated: IE_1, Qbankfull_1 reference: IE_2, Qbankfull_2
HQ

HQ

• EZGregulated = EZGReference

• IE_1, Qbankfull_1 I >> IE_2, Qbankfull_2

• Transport capacityreg. >> Transport capacityRef.

Important: Comparison of transport capacities 
between tributary and main river! ©DORIS

Process analysis (reach scale)
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Validated (June 2013)
Floodings in the catchment of the Gr. Mühl River (H Q30 – HQ100)

Deposition of sand (banks) 

October 2010
June, 2 nd 2013
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1) Risk-analysis

2) Development of mitigation measures

Gr. Mühl River 

Upper Catchment

mouth 

• structural

• non-structural

Data surces: DORIS

low Risk
moderate Risk
high Risk

Special concern:

Suitable spawning habitats, FWPM and small hydropower plants

Spawning

backwater SHPP

Sediment management on a basin scale
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Revised Sedimentary Link Concept 
Sedimentary link concept for alpine rivers

Rice & Church (2001)

Hauer et al.,in prep. (2013)
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Sedimentary link concept for crystalline rivers (Ce ntral Europe)

tributary

tributary

tributary

Distance downstream

Downstream distance of sediment 
calibre reduction as an risk indicator
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Structural measures (local scale)

> 5000 small hydropowerplants in Austria

Consideration of small hydropower plants

Mühlviertel

Small hydropowerplants in Austria

rivers

small HPP

borders
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HQ100

NQ
HQ1

Longitudinal profile plot

Storage of mainly fine sediments in the backwaters

Aggradation

Deposition HW2013

deposition HW2002

Deposition in backwaters

Storage of gravel / sand sediments downstream of the weir

Structural measures (local scale)

in alpine rivers an establishment of a 
sediment continuum is required and 
targeted

new:

Dredging of the deposited material 
in the backwater of small HPP
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Local structural measures

 
 
 
 
 
 
 
 
 

Surface layer 
10-15 cm 

1 

Subsurface layer 

Flow direction 

Implementation of boulders
 

 
 

(a) 

(b) 

Ak 

Ak 

Ak 

Ak 

Mi 

Mi 

Me 

Me 

Ak = sand (0.2 – 2 mm)

Projects: Hauer et al. (2012); ÖNJ (2013)
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Non structural-measures

GIS-Analysis

Stationing 

Landuse

Tributary Fraunbach

Field
Field immediatelly along the brook
Covered area
Forest
grassland

Identifaction of 
transport capacity

Identifaction 
of erosion 
potential

Land use

Stationing (m)
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Summary and Conclusions

Highlight the problem and/or the risk of „too much“ bed-load sediments

More research on processes of siltation on all scales is required
(especially production, transport mechanisms).

Sediment management based on a two-steps procedure :

Active dredging of sand material (traps or in cooperation with small HPP)

Implementation of structural and non-structural measures to reduced 
fine sediment production and increase the natural storage capacity 

www.aeiou.at
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Special Issue: Improving the environment for the 
freshwater pearl mussel ( Margaritifera margaritifera ) 

5 year impact factor: 1.697

Important dates:
End of March 2014: deadline for full paper submission
End of September 2014: closing of review process



FWP - Conference

13. / 14. Nov. 2013

Christoph Hauer 23

DI Dr. Christoph Hauer
Universität für Bodenkultur Wien 
Department für Wasser-Atmosphäre-Umwelt
Institut für Wasserwirtschaft, 
Hydrologie und konstruktiven Wasserbau

Thank you for your 
attention!



FWP - Conference

13. / 14. Nov. 2013

Christoph Hauer 24

Discussion
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(Elliott et al., 1993)

Introduction

River bed incision 

Prevented by river regulation 


