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Module 8 — Smart Water Management

This Module of the Toolkit on Digital Transformation for People-Oriented Cities and
Communities focuses on setting up and maintaining smart utilities, particularly
smart water management.

Cities and communities that are starting on their digital transformation journey will
find the resources highlighted within this Module useful toward planning, developing
and sustaining smart water management practices.

This Module is also useful for cities and communities that have already made some
headway into their digital transformation process but would like to validate the
extent to which their water management is truly smart.




Module 8 — Smart Water Management

This Module will cover the following topics:

1. Water Management Challenges

2. Water Management Solutions

3. Key Smart Water Management Tools

1. Tool #1. Smart water management technologies and tools
2. Tool #2: Smart metering and sensing

3. Tool #3: Climate proofing
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Water Challenges in Cities and Communities
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Rapid Urbanization

These highly concentrated populations
and the increasing size of cities and
communities have posed severe strains
on local water resources, as cities and
communities are confronted by the
need to meet an increasing demand for
water resources.

Europe
* London
* Paris
* Moscow
* |stanbul

Americas

* New York

* Los Angeles
* Lima

* Mexico City
* Rio de Janeiro
* Sao Paulo

* Buenos Aires

Africa and the
Middle East

* Lagos

* Cairo

* Tehran

Remaining Asia Pacific

* Manila
* Jakarta
* Dhaka
* Bangkok

Current megacities and communities (image source)

China

* Beijing

* Shanghai
* Shenzhen
* Guangzhou
* Tianjin

* Wuhan

* Mumbai
* Delhi

* Bangalore
* Kolkata

* Karachi

* Ho Chi Minh City
* Seoul

* Tokyo

* Osaka



https://www.weforum.org/agenda/2018/10/these-are-the-megacities-of-the-future/

Leadership and Governance

Weak regulatory water and sanitation
frameworks, along with overlapping
functions within governmental agencies
and institutions, have led to an unclear
division of responsibilities and to
uncoordinated efforts in urban water
management

GOVERNANCE

Principles on water governance (image source)



http://www.oecd.org/water/regional/

Water Utilities, Infrastructure and Investment
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https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Water Availability and Quality
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https://www.weforum.org/agenda/2020/06/world-population-water-stress-2050-climate-change/

DROUGHT

will lead to

Climate Change Effects on Urban Water Resources

SNOWPACK
FLOODS HYDROELECTRIC POWER A 25% reduction
Changes in flow decrease of snowpack will

An increase in extreme,
weather will lead to
higher winter river
flows, runoff
and flooding.

clean power generation. change water supply. RIVER FLOW
Changes in river flow
impacts water supply,
water quality, fisheries,
and recreation activities.

Higher temperatures
and changes in
precipitation £

AGRICULTURE
Increased demand

HABITAT

Warmer river temperatures
DELTA LEVEES stress cold-water species
Sea level rise will such as salmon.

threaten Delta levees.
L Suppl.16(15)_F05

GROUNDWATER
Lower waler tables due to
hydrologic changes and
greater demand cause some
shallow wells 1o go dry.

WATER USE
Demand for agriculture,

urban and environmental
water will increase.

WATER QUALITY

Salt water intrusion from
rising sea levels will affect
the delta and coastal aquifers.

(image source)



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Influencing Factors on Urban Water Management Challenges

— Rapid urban growth — Weak political leadership
— Slums and poverty growth on water
— Urban decay — Weak regulation

— Institutional complexity
and redundancy

— Aging infrastructure — Under investment in

— Leaks and unaccounted infrastructure
water — Under-priced water
— Problems in urban sanitation

Water availability and quality

L Suppl.16(15)_F02

(image source)



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I




loT and Water Management
Opportunities

Controller

Sensors &
Actuators

Mobile App

Alerts and
Predictions

Water Tank : &

Database


https://www.sciencedirect.com/science/article/pii/S2214785320364701

Water Management Opportunities

Sustainability of supply
Higher water quality
Lower cost

Servicing of marginalized communities
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Water Governance for Cities and Communities:
Tools to Bridge Gaps and Address the 3 Ps

Rural-urban Metropolitan
partnership governance
For coherent policies on water, land Opportunity to pool resources and
use, spatial planning , nature capacity at a critical scale for effective
conservation, ete. water management
Vertical and horizontal
coordination Pl Stakeholder
Policy aces engagement
complementariﬁes To secure the willingness to pay,
accountability and policies buy-in

(Image source)



source:%20https://turinschool.eu/files/turinschool/MAGUIRE.pdf

Integrated Urban Water Management

Urban water as part of full water cycle,

within a watershed UG, pe
Considers the range of water uses, St

Including ecological ones

Coordinates horizontally across sectors intr- Sector
& vertically across different tiers of "t

authority and spatial scales
Involves all players and embracing
stakeholder participation

One Cycle

(Sanitation,
Stormwater,
surface

water,groundwater

, wastewater)

(Poverty
reduction,
inclusivenes,
gender)

Integrated
Approach

Institutonal
(Involvement of
all stakeholders)

Geographic
(River Basin
Catchment
management)

Source: http://image.slidesharecdn.com/sustsanworkshop-
integratedurbanwatermanagement-140505064514-phpapp01/95/sustsan-
workshop-integrated-urban-water-management-by-ankur-gupta-3-

638.jpg?ch=1399275034

URBAN WATER




Sponge Cities

A city planned to absorb water to use as a resource
for city water needs through actions such as :

Contiguous Water
Egg?uﬁ open green savings and
J spaces recycling

Al LR
WATER PROTECTION WETLAND

Green Roofs

Source: https://www.chapmantaylor.com/insights/what-are-
sponge-cities-and-why-are-they-the-future-of-urban-design




Case Example
Sponge Infrastructure — Shenzhen, China

Image Source



https://www.lincolninst.edu/publications/articles/sponge-city-shenzhen-explores-benefits-designing-with-nature

Water Governance for Cities and Communities:

Regulations

Externalities

@ Regulation measures

* Tariff regulation

* Monitoring of service delivery performance
 Information and data gathering

* Analysing utilities’ investment / business plans
» Customer engagement

« Consumer protection and dispute resolution

* Incentives for efficient investment

» Defining technical and service standards

+ Etc.

Asymmetry
of
information

Water Sector
Characteristics

Monopolistic
sector

Multiplicity of
actors

(Image source)



source:%20https://turinschool.eu/files/turinschool/MAGUIRE.pdf
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Introduction to Tools for Smart Water Management

Tool #1.:
Smart water Tool #2:
: Tool #3:
management Smart metering and : .
technologies and sensing HITTELE [PIOwilig
tools




4)

Smart Water Management
(SWM) Technologies and Tools



Smart Water Management Model

Domains of standardization in SWM model

Service and application p r L N
1 ( Public network(s)
‘Weather forecasting ~ 4 T— —
. - Semantic 0 :
and climate monitoring ~ |
sensor Web

ta, analytics

M Cloud an
Semantics and data sharing

GIS
standards | Water ML 2.0

Emergency
communication

) Interoperability

CIP network i ing
model =

Integrated Critical
management /  infra
protection

Interworking

Intergrated contr

Non-structural infra

Smart | meeting
= =
Water

. processing

Sensing Control

Structural infra

L Suppl.14(15)_F02

ITu-T

ITU-T Series L
T oMo o Supplement 14
oFITU (10/2015)

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF QUTSIDE
PLANT

ITU-T L.1500 — Standardization gap analysis for
smart water management

ITU-T L-series Recommendations — Supplement 14



https://www.itu.int/rec/T-REC-L.Sup14-201510-I

Smart Water Management Technologies and Tools

'

Sensors,

Data
collection

smart pipes,
smart meters

dissemination

Data
integration
with historical
data

WIFI, Internet

Modelling

and analytlcs Vi Sualization

MikeUrban

Management
and control

Decision
support

L Suppl.16(15)_F07

mru-T

Intermational Telecommunication Union

ITU-T Series Y
TELECOMMUNICATION Supplement 36
gTFA#SARmZATION SECTOR (10/2015)

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS
AND NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

ITU-T Y.4550-Y.4699 — Smart water management
in cities

ITU-T Y-series Recommendations — Supplement 36



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Implementation of Smart Water Management

Technologies and Tools

Smart combined sewer
overflows: Efficient
optimisation is achieved
through intelligent
management systems.

Smart irrigation and
agriculture: Commercial
__.uses of water can be optimised
to ensure sustainable use.

4 Smart ultrapure

water: A series of sensors
g can ensure high water - ---- =,
4 quality and monitor '
conditions in the system.

Smart wastewater .
management: Wastewater
can be managed to monitor
quality and levels.

Smart water supply -~~~
management: Water resources
and environment can be managed
to ensure sufficient supplies and quality.

““~<. Smart water distribution
management: Water in utility grids
can be monitored to optimise
distribution and asset management.

Y Suppl.30(16)_F52

mru-T

Intermational Telecommunication Union

ITU-T Series Y
TELECOMMUNICATION Supplement 36
STANDARDIZATION SECTOR (10/2015)

OF ITU

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS
AND NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

ITU-T Y.4550-Y.4699 — Smart water management
in cities

ITU-T Y-series Recommendations — Supplement 36

ITU-T L. Supplement 36 / 16



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Smart Water Management Networks

Pressure distribution
Overview of Supply
district network

Water distribution control system

-
Measurement  Online system &  Offline system Demand
o ; Demand
- Sty L ) § Parameter
e Oisrbutonpressure [ Montoring setting
s system
Appropriate |3 om:e
distribution amount E s

LALA AR LR R L™

Smart meter
system

Distribution network

Billing
system

mru-T

Intermational Telecommunication Union

ITU-T Series Y
TELECOMMUNICATION Supplement 36
STANDARDIZATION SECTOR (10/2015)

OF ITU

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS
AND NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

ITU-T Y.4550-Y.4699 — Smart water management
in cities

ITU-T Y-series Recommendations — Supplement 36



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Advantages of Smart Water Management

Green water systems.

When distributed across cities, green
water systems can be managed and
understood with ICT. These systems,
like green roofs, help capture water
before it enters crowded sewers and
they also have a positive effect on
city energy and health outcomes.

Increasing customer choice
and control. Smart water meters

can give customers the detailed
information they need to conserve
water and reduce their bills.

Lowering operational costs.
Smart water systems can get more
out of existing assets, predict and
prevent problems and remotely

it issues, dr ically
reducing truck rolls.

Eliminating wasteful leaks.
Through situational awareness and
d fault water
utilities can immediately identify
and repair leaks and problems.
Worldwide, an estimated 30% of all
water never makes it to its final
destination due to leaks and theft.

Water quality and reliability.
Sensors scattered throughout the
system can check optional levels
of chemicals used to treat water,
as well as detect the presence of
impurities.

In addition to installing sensors
and switches to its own system,
cities should seck to share data
with neighbours in the same
watershed.

mru-T

Intermational Telecommunication Union

ITU-T Series Y

TELECOMMUNICATION Supplement 36
STANDARDIZATION SECTOR
oF MU (10/2015)

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS
AND NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

ITU-T Y.4550-Y.4699 — Smart water management
in cities

ITU-T Y-series Recommendations — Supplement 36

ITU-T L. Supplement 36 / 16



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Smart Water Cities Project

4 )
ldentify and examine the technological solutions

\ J

4 )
Identify and examine the existing global standards frameworks and
the Key Performance Indicators

.

>
Develop a new internationally recognized certification scheme for
Smart Water Cities

\ J
4 N\

Case studies from cities, regions and countries

SMART WATER
MANAGEMENT

Case Study Report

\ J



https://www.iwra.org/swm-2/
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Smart Metering and Sensing




Smart Metering

Appliances

Water
smart
meter

Communication interface

Smart home

Communication
networks

Smart metering operator

F747.1(12)_F02

ru-r

International Telecommunication Union

ITU-T F.7471

TELECOMMUNICATION (06/2012)
STANDARDIZATION SECTOR
OF MU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Audiovisual services

Capabilities of ubiquitous sensor networks for
supporting the requirements of smart metering
services

Recommendation ITU-T F.747.1



https://www.itu.int/rec/dologin_pub.asp?lang=s&id=T-REC-F.747.1-201206-I!!PDF-E&type=items

Smart Meter Technologies

Water utility office

Water use info Water meter Wireless communication Water use info
and data infrastructure and data

L Suppl.16(15)_F09

mru-T

Intermational Telecommunication Union

ITU-T Series Y
TELECOMMUNICATION Supplement 36
gTFA#SARmZATION SECTOR (10/2015)

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS
AND NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

ITU-T Y.4550-Y.4699 — Smart water management
in cities

ITU-T Y-series Recommendations — Supplement 36



https://www.itu.int/rec/T-REC-Y.Sup36-201510-I

Smart Metering Benefits

P
b

o=

Lower cost Water savings

R

Various pricing schemes Water loss detection

/1IN

Supply reliability

ru-r

Automated billing

International Telecommunication Union

ITU-T F.7471

TELECOMMUNICATION (06/2012)
STANDARDIZATION SECTOR
OF MU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Audiovisual services

Capabilities of ubiquitous sensor networks for
supporting the requirements of smart metering
services

Recommendation ITU-T F.747.1



https://www.itu.int/rec/dologin_pub.asp?lang=s&id=T-REC-F.747.1-201206-I!!PDF-E&type=items

Water Sensing and Early Warning Systems

Assessment
and predicting Decision and
responding

Water sensing and
early warning system

Communicating Communicating

Monitoring L suppl.15(15)_F01

ITu-T

International Telecommunication Union

ITU-T Series L
RN o Suppleme
OF ITU (10/2015)

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OUTSIDE
PLANT

ITU-T L.1500 series — Requirements for water
sensing and early warning systems

ITU-T L-series Recommendations — Supplement 15



https://www.itu.int/rec/T-REC-L.Sup15-201510-I
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Climate Proofing of Water
Infrastructure



Climate Proofing of Water Infrastructure

UN@HABITAT
FOR A BETTER URBAN FUTURE

Taking climate change risks into account when:
* Planning

Locating | PROOFING

TOOLKIT
» Designing
 Building

Operating



https://unhabitat.org/climate-proofing-toolkit-for-basic-urban-infrastructure-with-a-focus-on-water-and-sanitation

Toolkit Structure

TOOLKIT STEPS

STEP 1: Screening, hazard identification and levels of exposura

STEP 2: Sensitivity measures

STEP 3: Adaplive capacity analysis

STEP 4: Vulnerability assessment for infrastrocture

alEP 5. Options for identification and assassment of climate praafing

STEP &: Governance, infrastructure, and capacdity-building

STEP T: “Soft” climate proofing options for general infrastructure

00 oo

STEP B: Implementation of climate proofing measures

UN@HABITAT

FOR A BETTER URBAN FUTURE

CLIMATE
PROOFING
TOOLKIT

FOR BASIC URBAN
INFRASTRUCTURE, WITH
A FOCUS ON WATER AND
SANITATION



https://unhabitat.org/climate-proofing-toolkit-for-basic-urban-infrastructure-with-a-focus-on-water-and-sanitation

Module 8 —
Smart Water Management

Thank you for completing this Module of the ITU Toolkit on Digital
Transformation for People-Oriented Cities and Communities.

We hope that you found the information in this Module useful toward planning
and initiating your city or community’s digital transformation process.

Please review the resources highlighted within for further details, including
valuable real-world use cases, on how to get started on — and optimize from
the onset — your city or community’s digital transformation journey.

Toolkit on Digital Transformation

for People-Oriented Cities and
Communities

u4dssc@itu.int



mailto:u4ssc@itu.int
https://toolkit-dt4c.itu.int/

