
Contribution of ships to 
the faecal pollution of the Danube River: 
A novel approach for impact evaluation

The contribution of ships to the faecal pollution status of large rivers is vastly unknown, but often the subject of public concern. Herewith, we present a novel data driven approach for

comprehensive evaluation of the contribution of ships to the faecal pollution level of a large river section. The data-basis for the evaluation is a spatially and temporally highly resolved

water-quality analysis, in combination with an adaptive ship data assessment tool. Both databases are used for performing three different steps for impact evaluation: 1) Faecal impact

scenario estimation by pollution source profiling, 2) Status-quo on the faecal pollution level of the river section, 3) Associations between observed faecal pollution and ship activity. The

approach was carried out for the first time at a large Danube River section in the region of Austria in Europe, showing high potential as a universal and a sensitive approach.
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The approach. 

Entire river reach analysis (transects A-F)
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Association ships & pollution

Concept:

Result for period 2019/2020:
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Spearman rank correlation General, entire river reach correlation
analysis revealed no significant
correlation for any of the investigated
ship counting metrics, and ship types
(total, cruise, passenger, freight).
Significant correlation of E. coli
concentration was obtained for rain,
river discharge, and wastewater
treatment plant discharge at the
tributaries.

Ship station specific correlation analysis
Result for period 2019/2020:Concept:

Ship counting area

Result for period 2019/2020:

Ship station specific correlation
analysis revealed a slightly
significant trend of the increase
in E. coli concentration
downstream vs. upstream ship
station at the city of Dürnstein
and the number of cruise ships
in the ship station area during
sampling.

Impact scenario estimation

Result for period 2019/2020:

Ships - Danube reach PSP - Danube reach

Impact scenario estimates revealed a maximum pollution potential from the
shipping industry in the same magnitude as input from biological treated
communal wastewater. Hence, in case of incorrect treatment of ship wastewater,
considerable proportion of faecal input from the shipping industry can arise.
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Result for period 2019/2020:

Water quality analysis 
showed that 94% of 
the samples were 

assigned the low or 
moderate faecal

pollution classification 
level, with no sample 

assigned to the strong 
or excessive pollution 

level. 

Overall faecal pollution

Result for period 2019/2020:

No statistically significant
increase in E. coli concentration
along the 223 km long river
section was observed. Cross-
profile pattern, showed strikingly
homogenous concentrations, with
significant differences in
concentration at only one of the
eleven transects .

Longitudinal and cross-sectional pollution 

Note: Results are
valid for the
investigation
period from

03/2019 – 03/2020 
at the selected
Danube reach.
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Selection of...

ERI = Electronic Ship Reporting
AIS = Automatic Identification System
DoRIS = Danube River Information System

Data extraction and 
compilation
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Sampling: 

225 rkm long Danube River reach

11 sampling locations/transects

4 upstream/downstream ship station pairs

5 sampling points in the cross-profile

1 year on monthly basis (03/2019 – 03/2020) 

Official boat of the Austrian shipping inspectorate

Parameters:

Faecal Indicator Bacteria 
E. coli (ISO 9308-2) (n = 665)

Physical & Chemical parameters
pH, T, conductivity, COD, Ptotal, Ntotal ,NH4-N 

Microbial faecal source tracking markers
HF183II, BacHum, BacR, Pig2Bac (n = 100)

Water-quality analysis

https://www.waterandhealth.at/index.php?id=96
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