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2022

 unprecedented long period of drought

 decisive effect on the flow of many rivers 

 impact on the volumes of water flowing out of 

their mouths.

Some impacts of climate change in  Emilia-Romagna

 higher frequency of extreme events

 drought and water scarcity

 temperature increase in average 1.1 C (1961-1990)
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July exceptional conditions: what causes?

 No WWTP malfunctions; 

 All WWTP in normal range

 No rain - No sewers overflow

.
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 Bathing season 2022: exceptionally high E.coli values 

 26th, 2022, routine samples from 28 areas along the 

coast: very high E.coli concentrations (2 to 4 times E.coli 

value  for a sufficient status = 500 units/ml) causing 

bathing water prohibition. 26 in the Province of Rimini



Climate anomaly: a widespread phenomenon

Comparison of the datasets for the years 2021 and 2022:

exceedances are anomalous events along the entire coast of the Emilia-Romagna Region



Satellite Monitoring 

Exceptional weather and sea conditions

Sea currents observed by Satellite Sentnel-3 (concentration Chl-a)



 Average sea water temperature (July 2022): 28.05°C (highest value from 2001 to today)

 Average salinity in all coastal stations: 36.9‰, (highest value from 2001 to today)

 Flow rates of Po River (region's main river (J2022): historical lowest value causing 50 km seawater intrusion

 No / Very low sea waves

Possible hypotheses to explain the causes are represented by synergies of:

 exceptional meteorological, hydrological, and marine conditions acting on bacteria re-growth.

 non-compliance of site-specific bathing water sites not associated with conventional causes
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Floods in Emilia-Romagna, May 2023

● 2-3 May 2023
● 16-17 May 2023



Floods in Emilia-Romagna, 
May 2023

Precipitation 16-17 May 2023

1-3/5/23

48 hrs total rain maximum

values on 100 year climatic

series recorded in 27 rainfall

monitoring stations

16-17/5/23

48 hrs total rainfall has been

the second of the same

climatic series



Municipality of Ravenna - Values of intestinal Enterococci in bathing water [MPN/100mL]



Municipality of Ravenna - Values of intestinal Enterococci in bathing water [MPN/100mL]



Conclusions

• Climate change impact bathing water with unprecedented
and not yet elucidated effects

• Risk management strategies should be approached by 
integrated approach (BathingRecreational water safety plans)

• Integrated early warning systems

• Further research on bacteria population dynamics in 
changing environmental condtions

• Guidelines needed particularly on management of 
exceedances and control measures in routine monitoring



Thank you!
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