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Introduction
Large rivers in the context 

of multiple uses / pressures
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Mean annual discharge

Hydrology & Hydraulics

Å Temporal change of mean annual discharge 

(1997 ï2017)

- A decreasing mean annual discharge in the 

period between 1997 and 2017 (between -10%

(Upper Danube) and -17% (Middle Danube) 

was found, which was not significant from the 

statistical point of view.

Temporal change in annual discharge (1997-2019) based on yearly data at Upper Danube. Data:

ICPDR (2020b), modified and processed.

Temporal change in annual discharge (1997-2019) based on yearly data at Middle Danube. Data:

ICPDR (2020b), modified and processed.
Temporal change in annual discharge (1997-2019) based on yearly data at Lower Danube. Data:

ICPDR (2020b), modified and processed.
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Mean annual water temperature

Hydrology & Hydraulics

Å Temporal distribution of mean annual 

water temperature:

- Long term investigation of changes in 

water temperature was applied in the 

Upper Danube at station Krems / Stein 

(rkm 2,003) indicating a highly 

significant rise between 1951 and 

2017 of 0.031 °C per year (p < 

0.0001).

- An even higher and also highly 

significant trend of 0.040 °C per year 

(p < 0.0001) was found, when the 

investigated period was reduced to 

1975 and 2017 (Figure 39), as applied 

in ICPDR (2021b).

Temporal development of the mean annual water temperature in °C (data from 1951-2017) at Krems / Stein (rkm

2,003) in the Upper Danube. Data: ehyd (2021), modified.

Temporal development of the mean annual water temperature in °C (data from 1975-2017) at Krems / Stein (rkm

2003) in the Upper Danube. Data: ehyd (2021), modified.
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Sediment transport

Sediment Transport & Morphodynamics

¶ The total suspended sediment input to the Danube

Delta and the Black Sea decreased by more than 60%,

from former amounts of approximately 60 Mt yr-1 and

40 Mt yr-1 to approximately 20 Mt yr-1 and 15 Mt yr-1

nowadays.

¶ Bedload transport decreased by 55% for the time after

the construction of the last hydropower plant in the

Austrian Danube River.

¶ The interruption of river continuity also prevents the

transport of bedload, which leads to a lack of those

sediments that shape the river.

¶ Bedload transport contributes up to 10% of the total

sediment transport at the Upper Reach of the Danube

River and up to 5% at the lower part, with higher ratios

downstream of Gabļ²kovoand Iron Gate Dams. (DanubeSediment, 2019)

(DanubeSediment, 2019)


