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Sediment related impacts

Width Length

Upper Danube - 39%                                                                -11%

Middle Danube - 12% - 4%

Lower Danube - 4% -1%

(DanubeSediments, 2019)
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Sediment deficit

Ą Reduction  of  sediment  input  to  Black Sea by about  60 %

(DanubeSediment, 2019)
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Sediment budget:

Iu + It + Ia ī Od ī Odrī Ofgpī Oa = ȹS

Iu = sediment input from upstream

It = seiment input from tributaries

Ia = artificial sediment input

Od = sediment output to downstream

Odr = dredging

Ofgp = sedimentation on floodplains

Oa = abrasion

ȹS = change in bed elevation
4

(based on Frings et al., 2014b)

(DanubeSediment, 2019)

Sediment (Dis)balance
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H81 Department Wasser-Atmosphäre-Umwelt

Stanica & Panin, 2009

Tescari et al., 2006

Kuroki et al., 2006

Coastal  Erosion

Coastal erosion up to 24 m / year

Coastal 

erosion

http://www.wau.boku.ac.at/wau.html
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Sediment disbalance - river bed change
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Goda et al., 2007
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Morphological types of the Danube River

(DanubeSediment, 2019)

  reference state (km) present state (km) 

meandering 457 0 

sinuous 405 1653 

straight 0 19 
 

Section From (rkm) To (rkm) River type (REFORM)

Length -

reference 

state (km)

Length - 

present 

state 

(km)

Length 

change 

(km)

2588 2498 single-thread meandering 126 86 -39 1,6 meandering 1,1 sinuous

2498 2428 multi-thread anabranching (high energy) 80 67 -13 1,1 sinuous

2428 2253 single-thread meandering 175 159 -15 1,5 meandering 1,4 sinuous

2253 2160 confined single-thread - straight/sinuous 90 91 0 1,3 sinuous 1,3 sinuous

2160 2144 multi-thread anabranching (high energy) 15 15 -1 1,3 sinuous

2144 2136 confined single-thread - straight/sinuous 9 8 0 1,1 sinuous 1,1 sinuous

2136 2082 multi-thread anabranching (high energy) 58 51 -7 1,2 sinuous

2082 2050 confined single-thread - straight/sinuous 31 31 0 1,4 sinuous 1,4 sinuous

2050 2030 multi-thread anabranching (high energy) 19 19 0 1,0 straight

2030 2005 confined single-thread - straight/sinuous 24 24 0 1,4 sinuous 1,4 sinuous

2005 1880 multi-thread anabranching (high energy) 134 121 -13 1,1 sinuous

1880 1802 multi-thread anabranching (high energy) 84 76 -8 1,1 sinuous

upper&middle 1802 1750 transitional wandering 52 51 0 1,1 sinuous 1,1 sinuous

1750 1712 multi-thread anabranching (low energy) 36 37 0 1,1 sinuous

1712 1692 confined single-thread - straight/sinuous 19 19 0 1,4 sinuous 1,4 sinuous

1692 1515 multi-thread anabranching (low energy) 172 172 0 1,1 sinuous

1515 1433 single-thread meandering 92 80 -12 1,5 meandering 1,3 sinuous

1433 1383 transitional wandering 65 49 -16 1,6 meandering 1,2 sinuous

1383 1040 multi-thread anabranching (low energy) 339 336 -4 1,4 sinuous

1040 945 confined single-thread - straight/sinuous 92 93 0 1,3 sinuous 1,3 sinuous

middle&lower 945 375 multi-thread anabranching (low energy) 554 549 -6

375 170 multi-thread anabranching (low energy) 192 194 2

170 80 single-thread sinuous 87 87 0 1,2 sinuous 1,2 sinuous

* in anabranching reaches Si is not aplicable

n.a.

n.a.
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Sinuosity index (Si) 

reference state

SinuoSity index (Si) 

present state

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.
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Sediment 

alteration ï

river bed change

Erosion: 56 % (29 %)

Sedimentation: 34 %

Equilibrium: 10 %

Morphological Change
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Alteration of Sediment Balance becomes a Significant Water
Management Issue at the Danube
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Danube Sediment Management Guidance (DSMG )

General Recommendations

ü Development of a basin-wide sediment management concept

ü Improvement of legal regulations and governance

ü Preservation of the sediment continuity and the morphology 

ü Restoration / Improvement of the sediment continuity

ü Reduction of surplus and deficit reaches

ü Development and implementation of sediment related measures addressing navigation, 

hydropower and flood risk management

ü Defined refeeding of the dredged material

ü Catchment-related measures

ü Establishment of harmonized sed. monitoring network and data management

ü Sediment quality needs to be included

ü Sediment related risk analysis

ü Stakeholder involvement and interdisciplinary planning

ü Adaptive implementation of measures and accompanying monitoring
Available on:

https://dtp.interreg-danube.eu/approved-

projects/danubesediment/outputs
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Location of selected measures 

within the basin

Danube Sediment Management Guidance (DSMG)
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Sediment management measures

(modified after Habersack et al., 2013)
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Sediment Manual for Stakeholders (SMS)

Available on:

https://dtp.interreg-danube.eu/approved-

projects/danubesediment/outputs

Part C  Good practice examples and potential 
measures for sediment management 

Description of Measures and recommendations for hydropower, 

navigation, flood risk management and for river basin 

management, land use and ecology

Part D  Factsheets

Å Catchment scale

Å Reach / sectional scale

- Local /Measures in reservoirs/impoundments

- Measures in free-flowing sections

Å Local / point scale

- Measures at the dam

- Measures in free-flowing sections
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Sediment Manual for Stakeholders (SMS)



Helmut Habersack

Sediment Manual for Stakeholders (SMS)
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Sediment Manual for Stakeholders (SMS)
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Sediment Manual for Stakeholders (SMS)
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Sediment Manual for Stakeholders (SMS)


