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Hydrological conditions of
navigation on the Danube:

• Introduction to River Danube

• Cumulative impact of direct man-made

changes & changing climate (Q1)

Seasonal -- Glacier and Continental Features;

Low flows; Flood propagation; Ice

• Development of information services (Q2)
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Countries with major share in the Danube
Basin, Riparian countries

• Austria
• Bosnia and

Herzegovina
• Bulgaria
• Croatia
• Czech Republic
• Germany

• Hungary
• Moldova
• Romania
• Serbia
• Slovakia
• Slovenia
• Ukraine

Danube Commission (on navigation), Budapest
International Commission on the Protection of the Danube River,

Vienna
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Nagy maros discharges 1883-2006 

0

2000

4000

6000

8000

10000

12000

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

évek

ví
zh

o
za

m
 (

m
3/

s)
  

  
  

 

átlag éves minimum éves maximum Lineáris (éves maximum) Lineáris (átlag) Lineáris (éves minimum)

Unchanged annual flow
characteristics?
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Hydrological regime impact on
navigation conditions

„ Unusual”  seasonal distribution (glaciers?)

Quick recession – longer low flow periods

Quick propagation of flood waves

Flood extremes Danube: 1991, 2002, 2006
Tributaries: Morava /March 1997, 2002,
2006, Tisza 1993, 1995, 1998--2001, 2006

Rising peaks!? Changing distributions?

Decreasing ice phenomena
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Barrages on the main navigable
Danube

German and Austrian reaches
predominantly regulated

Gabcikovo (upper Slovak – Hungarian reach)

Iron Gate I and II (Serbia- Romania)

River training (all the sections)
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Specific Mass-balance of the Vernagt Glacier
(after  Braun et al., 1999)

1976/1977 1997/1998

Braun, L. N., H. Escher-Vetter, O. Reinwarth, H. Rentsch, M. Schultz, M. Weber (1999): Klimaerwärmung Gletscher -
Wie verändern sich die Gebirgsabflüsse? CD-Rom der Kommission für Glaziologie der BAW, München.
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Low waters and shallows
(Fords, Seuil, Furten)
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Low waters and shallows
(Fords, Seuil, Furten)
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Floods and Inland Water Navigation
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Rising flood crests
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„Acceleration” of the propagation of flood waves

Decrease of the travel time (M. Cizova, 1992)
Increasing number of small waves vs. lower cumulated

floods (I. Zsuffa, 1999)
Recent analysis (Bálint, 2003; P.Pekarova – D.Leskova

– P.Miklanek, 2005)
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Trends in ice phenomena

• The frequency and time duration of ice
phenomena have decreased

– Climate change /variability

– Thermal loads and chemical pollution also reduce
the probability of ice forming and blocking

– Ice cover upstream of barrages

– The activity of the ice-breaker fleet, the river
stretches endangered by ice jams have become
shorter
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Changes in numbers

   1901-1960  1964-1986  1994-2007
Drifting ice 80%         60%            45%
Ice cover 60%         40%             no

_____________________________________
S. Horváth 1988, Starosolszky 1992, Keve 2002

Ice phenomena on the Hungarian Danube
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Research needs

• CLAVIER

• CECILIA

• Framework Programme 7: ? RACE2040 ?
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Timely and accurate
information to support

adaptation
Development and improvement of existing information

services

• Trans-national and trans-agency integration, bridging of
existing services, Inter-basin Rhine - Danube

• Increase the lead-time of hydrological forecasts and
hydrometeorological warnings

– Linking hydrological systems to meteorological forecasts, the
use of ensembles

– Application of detailed hydrodynamic systems, rising the
temporal and spatial resolution of forecasts

• GPS linked GIS and batymetry
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Uncertainity of hydrological forecast
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Timely and accurate
information to support

adaptation
Gaps and hindrances, difficulties to overcome

• Commercialisation of meteorological services

• Unknown barrage, reservoir  operation rules and
unpredictible practicies. Hydropower production vs.
navigation needs

• Batymetry data are not accessible, outdated

• Frequent changes in agency structures, institutional set-up,
distribution of tasks

• -

• -



Thank you for  your  attention

balint@vituki.hu


