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Providing appropriate
LEVEL OF SERVICE

The main concern of
European Water Utilities



CLIMATE CHANGE

means some

THREATS & IMPACTS

to urban water services provision



• Different availability and 
seasonality of water resources

• Different frequency and severity 
of extreme events (floods and 
droughts, peak temperatures)

• Changes in raw water quality

• Different characteristics of 
consumption patterns

• Different weather conditions and 
their impacts on assets.

• Different receiving water bodies 
flows regimes

MAIN THREATS
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Affected 
people
citizens

customers

Operational 
Costs

Environmen
tal Impacts

Other Uses
Economic 

activity

IMPACTS



In summary,
It is a higher likelihood of threats 
and their related impacts



Likelihood and impacts  
Probability x

Consecuences

RISKS



RISK

to the
Level of service



Continuity of service

Inadequate quality 

discharged to receiving 

water

Satisfactory relationship 

with customers

Compliance with 

regulation ,Authorities

Proprietary

Inadequate quality of 

water supplied

Inadequate Operation of

Sewerage and Drainage 

Network

Inadequate

Pressure

Properties x Non-compliance hour
Properties x Non-compliance risk hour

Unsatisfied properties

Water mass damaged
Spilled volume/receiver volume

x Spill Quality Factor

Properties x Non-compliance hour
Properties x Non-compliance risk hour

Properties x Non-compliance hour
Properties x Non-compliance risk hour

A comprehensive Level of 
Service



SEVERITY

CAPACITY

RISK MANAGEMENT



Solutions for every case and topic will be different,

focused on capacities:

resistance, resilience, robustness or 
adaptiveness



RELIABILITY RESILIENCE

A system capacity 

to avoid FAILURES
A system capacity 

to recover from FAILURES

Original 
state



FAILS = LOSS OF FUNCTIONALITY



FAILS ASSESSMENT AND MANAGEMENT

Protocols, technologies 
and resources change 

RESILIENCE
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There is not only one resilience

Shortages

Environmental damages

floods

Scheduled RESILIENCE

Im
p
a
c
ts

Time (months)



THRESHOLDS & TARGETS
are NEEDED

RELIABILITY RESILIENCE



Then,

it is important to manage a BASE LINE 

(diagnostic of current situation)

based on RISK ASSESSMENT

as an attribute of the LEVEL OF SERVICE

(and not only the compliance) 



• It is important to quantify the current resilience to every 
type of threat

• It is a must to set a target (expectation) of risk (likelihood 
and impacts)

• It is needed to analyze feasible options 

• It is a must to identify adaptive measures to cope with the 
occurrence of scenarios before implementing solutions

• It is a must planning contingency management

CONCLUSIONS



Canal de Isabel II - Cáceres

Canal de Isabel II - Lanzarote

Some examples from

Canal de Isabel II
Madrid, SPAIN



It is a public company responsible for 
managing the whole water cycle in the 
region of Madrid in Spain

6,238,000

I n h a b i t a n t s  s u p p l i e d

177

M u n i c i p a l i t i e s



UNDERSTANDING

DEMANDS



HIDDEN LOSSES

SHOWERS
FAUCETS

TOILETS

DOMESTIC OUTDOOR USES
INDUSTRIAL

DOMESTIC LEAKS

WASHING

MACHINE

DISHWASHER

KITCHEN FAUCETS

CLEANING

AND

DISINFECTION

NEW PIPES

OTHER

METERED

USES

PREVIOUS

TREATMENT

LOSSES

UNMETERED BILLED 

(MUNICIPALITIES)

TREATMENT

PROCESS

BILLED

REGISTERED BURST

REGISTERED BURST

STREET CLEANING 

(MUNICIPALITIES)

ESTIMATED IRRIGATION, 

POOLS AND FOUNTAINS 

(MUNICIPALITIES)

UNBILLED METERED 

CONSUMPTION

OPERATION USES (DRAINS)

FRAUDULENT CONSUMPTION

METERS ERRORS

INSTITUTIONAL

METERED IRRIGATION

COMMERCIAL

HIGH

MEDIUM

LOW

INDUSTRIAL

DUCHAS

GRIFOS

CISTERNAS

USOS DOMESTICOS DE EXTERIOR

PERDIDAS OCULTAS EN EL 

SISTEMA DE DISTRIBUCION

ESTIMACION

DE FRAUDES

RIEGO

INSTITUCIONAL

COMERCIAL

USOS DE OPERACIÓN

MEDIDA Y NO FACTURADA

ERRORES DE MEDIDA

NO MEDIDA Y FACTURADA 

(ROTURAS PROVOCADAS)

PERDIDAS EN ROTURAS FORTUITAS 

REGISTRADAS

PROCESOS DE TRATAMIENTO

PERDIDAS PREVIAS AL PROCESO 

DE TRATAMIENTO

FACTURADA A MUNICIPIOS NO 

REGISTRADA

OTROS

LIMPIEZA

NUEVAS

TUBERIAS

RIEGO DE PARQUES Y JARDINES, Y 

FUENTES (USOS MUNICIPALES)BALDEO DE VÍAS PÚBLICAS (USOS 

MUNICIPALES)

FREGADERO

LAVAVAJILLAS

LAVADORA

FUGAS

DOMESTICAS

https://www.canaldeisabelsegunda.es/es/comunicacion/documentacion/publicaciones/



Space-based remote sensing system for identification 
and quantification of irregular consumption and 

outdoor water uses

Legend

Water demand by
cadastral plot
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Microcomponents evolution based on 
permanent panel (300 viv.)
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Micro-components of residential water use

Bathtube/Shower

Taps

Toilet

Internal leaks

Clotheswasher

Dishwasher

Irrigation

Pool



Pattern recognition for end uses identification -
Intelligent system 

Monitoring
Panel

https://www.canaldeisabelsegunda.es/es/comunicacion/documentacion/publicaciones/



UNDERSTANDING

EXTREME EVENTS



https://www.canaldeisabelsegunda.es/es/comunicacion/documentacion/publicaciones/

Climate Change
Scenarios for severe 
rainfall events in the 

Community of Madrid
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Drought Operational planning t 
PROTOCOLS
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DEMANDS IMPACTS

Impacts range
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STRATEGIC RESERVES
GROUNDWATER
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PLANNING

CONTINGENCIES



Contingency management
resources and procedures



ASSESSING RISKS &

LEVEL OF SERVICE
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and 
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Discontinuity Risk 3,782,152 properties x hour / year



Flooded Properties x hour



Likelihood of hour x property discontinuity

Discontinuity Impact. Improvement options



Detection

Alarm
System

Forecasting



www.canaldeisabelsegunda.es


