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Introduction

 Information obtained from the survey carried out on a national scale in
Italy in 2022, concerning the effects found on drinking water supply
systems deriving from climatic variations
 survey carried out by the national Working Group coordinated by the University of

Brescia on «Safe drinking water supply and climate change»

 whole cycle of collection, treatment, and distribution of drinking water is evaluated
and corrective actions taken to mitigate the problems assessed

 Objective: investigate key needs of water sector on climate-related 
finance and climate-related policy 



Location of Survey managers 

40 suppliers answered
the questionnaire :
 29 - North
 4 - Center
 3 - South
 3 - Islands
 1 - anonymous



Main Content 
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Results Section I (General overview)

∽ 1/3 National population covered
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• Mainly underground 
aquifers and springs

• Minor catchments
by rivers &  surface
reservoirs

N° of answers: 39

97%

72%

33%

10%

21%

0%

3%

3%

0% 20% 40% 60% 80% 100%

Falda sotterranea

Sorgente

Fiume

Lago naturale

Bacino Artificiale

Mare

Interconnessioni…

Acquisto da terzi

Type of supply sources used

Groundwater

Spring

River

Lake

Artificial dam

Sea

Interconnected

Network

External supply

(other company)
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N° of answers: 40

33, 82%

7, 18%

Si No

Have there been phenomena linked to climate
change with consequent alterations to the
drinking water supply systems you manage?

33/40 (82%) suppliers 
highlighted CC related
phenomena impacting their
supply systems

Results Section I (General overview)



N° of answers: 33

CC drivers impacting systems: 

-⇧drought phenomena

-⇧ rainfall intensity

-⇧ flooding

-⇧ temperature

45%

45%

88%

3%

33%
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Aumento della temperatura

Aumento dell'intensità delle precipitazioni

Aumento dei periodi di siccità

Aumento della frequenza di precipitazione

Fenomeni alluvionali

Phenomema related to climate change  

Increase in temperature 

Increase in rainfall intensity 

Increase in drought periods 

Increased precipitation 

frequency 

Flood phenomenon
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Results Section II (CC related effects)

⇩ water level: main effect on all the sources

⇧ chemical and microbial contamination affect all the sources 

⇧ algal contamination has been observed in artificial reservoirs.

N° of answers: 33

Effects resulting from climate

change on supply sources

Underground 

aquifer
Spring River Natural lake Artificial basin

Sea

Increase in water flow Increase in water level
Water level reduction

Increased microbial contamination Increased chemical

contamination

Increased algal contamination



Conventional treatment scheme

Water
Sources Treatment Distribution

Pre-oxidation
Coagulation/
Flocculation

Granular 
Filtration

Activated
Carbon Filtration

(GAC)
Disinfection

Results Section II (CC related effects)



N° of answers: 11

Pre-oxidation:

⇧ oxidant demand 

⇧ DBPs

91%

27%

9%

9%

9%
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N° of answers: 14
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14%
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Coagulation Flocculation phase

⇧ turbidity of inlet water 

⇧ request of coagulant

and flocculant

Increased turbidity of 

incoming water

Increased coagulant

requirement

Increased demand for 

flocculant

Increased hydraulic

residence time 

Reduction of hydraulic

residence time 

Other
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N° of answers: 13

Granular filtration:

⇧ suspended solids

92%

8%

31%

0%
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Aumento del carico di solidi sospesi dell’acqua in ingresso al 
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Altro

Granular Filtration phase

Increased turbidity of incoming water 

Increased filtration speed

Decreased filtration speed 

Other
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N° of answers: 7

71%

29%
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29%
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Altro

Activated Carbon Filtration phase

Activated carbon (GAC) 
filtration
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⇧ dissolved pollutants in 

entrance
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in water entering
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N° of answers: 18

39%

28%

56%

33%

11%
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11%
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Aumento della contaminazione microbiologica dell’acqua 
in ingresso alla disinfezione
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sottoprodotti di disinfezione (DBPs) in ingresso alla

disinfezione

Aumento della richiesta di disinfettante
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Altro

Disinfection Phase

⇧ request for 

disinfectants

⇧ microbiological

contamination of raw
waters

⇧ formation of DBPs

increased microbiological

contamination of water 

Increased concentration of 

disinfection by-products (DBPs) at

disinfection

Increased demand for disinfectants

Increased formation of DBPs

Increased hydraulic residence time 

Reduction of hydraulic residence time 

Other
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N° of answers: 23

Distributions: managers 

⇧ temperature 

⇧ disinfectant
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22%

65%
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35%

35%
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Crescita del biofilm
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Variazione della qualità microbiologica

Maggior consumo di disinfettante

Altro

Effects in distribution network

Biofilm growth

Pipe biocorrosion

Increased formation of DBPs

Temperature increase

Changes in chemical quality

Changes in microbiological

quality

Greater consumption of 

disinfectant

Other
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N° of answers: 28

There have been episodes of non-compliance 
of distributed water resulting from climate 
changes with Legislative Decree 31/2001?

⇧ episodes of non-compliance 
of the water quality vs
regulatory standards12, 43%

16, 57%

Si NoYES NO

Results Section II (CC related effects)



N° of answers: 33

39%

73%

39%

39%

27%

15%

0% 20% 40% 60% 80% 100%

Fase di studio del problema

Monitoraggio intensivo del problema

Introduzione di nuove procedure gestionali

Valutazione del rischio con piani di sicurezza
dell'acqua (PSA)

Introduzione di nuove tecnologie (es.: nuovi sistemi
di captazione, filtri a membrana)

Altro

Control Measures 

 most suppliers in 
assessment/study steps

 WSP
 new management 

procedures & new 
technologies

Study phase of the problem

Intensive monitoring

Introduction of new managemnt

procedures

Risk assessment with water 

safety plans (WSP)  

Introduction of new technologies

(e.g. new collection systems, 

membrane filters) 

Other

Results Section III (control measures)



Concluding remarks

33 out of 40 water companies  highlighted critical CC impacts on their systems

Impacting phenomena: drought periods, rainfall intensity and temperature, floods 

Effects on water sources: reduction of water level, microbiological and chemical quality,
algae growth

Effects observed on drinking water treatment plant (DWTP): increase of chemicals in pre-
oxidation, coagulation/flocculation and final disinfection; clogging of sand and GAC filter and 
increase of DBPs

Most of the water companies  are under study and problem monitoring, adopting WSP

 Climate-related finance and climate-related policy should meet key needs of the water sector 

 Water and sanitation should be incorporated in National Adaptation Plans and Nationally 

Determined Contributions

Survey representative of a significant number of systems/served population, mainly north Italy
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