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ITU-SUDACAD Regional Forum on Internet of Things for Development of Smart and Sustainable Cities
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Smart Technologies for Smart Water in the Smart Cities:
Country Experiences
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ITU expert
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Technologies for the Smart Water Supply System are classified into; V E_‘Z’E“é,?tiﬂfm”
. Water Resources Technologies
. Planning a Decentralized Water System
. Water and Wastewater Treatment Technologies
" Water Production Technologies
. Water Distribution Technologies
. Water Operation and Maintenance Technologies
. Smart Water Irrigation, Smart Water Agriculture, and Smart Water Industrial
. Smart Water Recycling Technologies
. Energy Consumption Management Technologies

Technologies for the Stormwater System are classified into;
" Urban Flooding Management Technologies
" Stormwater Management Technologies
" Watershed Analysis Technologies

Technologies for Integrated Enterprise Smart Water Management;
=  Smart Water Grid (SWG)
» Droughts and Desertification Control Technologies
» Early Warning System (EWS) Technologies
» Disaster Risk Management (DRM) Technologies
» Web Based Smart Decision Support System (DSS) Technologies
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Technologies for the Smart Water Supply System

@ \ ITUWTDC
= Water Resources Technologies v’) v
v’ Surface Water (Fresh & Saline)
v Groundwater

v Rain Harvesting & Flood Management

Blending water sources
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Technologies for the Smart Water Supply System

= Water Resources Technologies \@[ !LLQMC
v Surface Water (Fresh & Saline)

9-20 October
Technologies for regular and real time monitoring, diagnosis, modeling,
automatic controls for surface water resources

/ Control Variables: g ¢ aty: \
e Drinking water supply
Withdrawal strategy Partiti ; ; Power ation
Sclentists B Tt e Commmn
&.iia o -stratification chmen N Irrigation water Water resources s
Scientists assess predaitions Flow manipulation  Vegetation harvesting Ennnmarl fows Enir al b-cmﬁ ersdy)
Improve the underlying science Evaporation control Water quait fonmental (blodiver sy
Implement new developments quasty Tourism (aesthetic condition)
Social (jobs, flood risk)
Online Control & | on System
Web portal for viewing real-time data & predictions Community forum for coordinating local stakeholders
Test and evaluate management scenarios Summary and prediction of system performance & health
Inform policy dedisions Forecast pollutant spilis
¥ 0y x ,
Models ARMS Sustainability Index
Catchmeat, Hydrodynamic & Water Quality Aquatic Real-Time Managemeat System Index of Sustainable Functionality: ISF
Simuate real-time & future conditions, ncluding Collects and manages real-time & hetorical data Based on incoming routine and real-time data,
physical, biclogical and chemcal aspects, Used n Adaptive condrol algonthms sustainabiity is estimated according to ISF
conunction with ISF to determine optimal operation Manages optimisation using models and ISF and based on stakehoider perspectives
¥ ¥ ¥ ¥
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= Water Resources Technologies 7\
v' Groundwater ©), ITUWTDC

) ) \ , BUENOS AIRES 2017
O Technologies for groundwater exploration 9-20 October
O Technologies for regular and real time monitoring, diagnosis,
modeling for groundwater resources

Multiple Geophysical Methods ol 2D Resistivity equipment 0 .
‘ SR 75 Electrodes: spacing max 16,4 ft. W o x
Airborne geophysics iz * - Lo Arctic Geophysics Inc.
atmospheric radiation
Sikorsky S-76B
background — TVYV—r—r—x=EF EER \\
radiation of -k e LD +—GPS
measuring system / TL\
" ¥ “radar
video camera— allimetor
gamma-ray
spectrometer—
on
-80m Biomass
(absorbing)
water
(highly absorbing) \

Natural terrestri
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Site 3D model
Technologies for regular and real time monitoring, diagnosis, modeling for

collectior i%ia Equipment
platform shelter-

Observation
well
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Technologies for the Smart Water Supply System

= Water Resources Technologies f\
v' Rain Harvesting & Flood Management \@[ !LLQMC

9-20 October
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Technologies for the Smart Water Supply System

7)) ITuwIDC

= Water Resources Technologies WO ey
v" Planning a Decentralized Water System 920 October

A decentralized water supply system used to optimize the production,
distribution, operation & maintenance, and mitigated any emergency situation .

Water grid Multi-regional Aoove:ground Il Moy WIP. .
supply pipe system.

Underground water storagetank -~
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=  Smart River Bank Filtering System
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Technologies for the Smart Water Supply System

WTDC

BUENOS AIRES
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= Smart Water Production Technologies

i &
= Intelligent Water §ystenu':

loT Platform L=

Business Enablement Water Level | Pipeline Network
Monitoring Monitoring Data

Data Device Connection - ~
Management Management Management Intelligent Water Quality

Metering Data ' Monitoring Report
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= Monitoring I . A\ Metering
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Watgr Q.uallty Pipeline Network 4 4 L2
¥ Monitoring - —

Monitoring
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Smart Gully Sensor

Select
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smartwo .
Variable

= T Speed Pump E. -
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Up to 90% Efficiency S w.
Mobile Device Web Service loT Data Hub
Gully crews cleanse Data is sent back to a web Condition, location and
gullies and collect data service and can be viewed silt and water level data 8 Prog rammable S peeds
on a hand held device by supervisors and planners is forwarded to the hub

Text and email warning alerts are issued for predicted and actual flood events



Technologies for the Smart Water Supply System

BUENOS AIRES

@ WTDC

= Water Distribution Technologies are divided into;
v" Optimized Smart Distribution Technologies

v' Smart Water Loss Detection & Control Technologies

% Water Physical Loss

» Smart leakage detection & control,

» Smart pipe,

» Smart rehabilitation & repair of the deteriorating infrastructure,
» Smart water pressure management and reservoir overflows

++ Water Commercial Loss

» Smart Meter
» Advanced Metering Infrastructure (AMI)
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= Optimized Smart Distribution Technology

mart Water Networks (SWN)

)
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(14 ~ Sensor data (Social) media

Business Intelligence
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Selected Applications:
Leak detections - Bio-contamination - Energy optimization - Customer interaction
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= \Water Commercial Loss

v' Smart Meter
v' Advanced Metering Infrastructure (AMI)

\/' \/ SMART WATER METER FLOW CHART
</
o0 2= =
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oker

10T Foundation
MQTT Broker

=
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1 @ (

Used to offer not just a water flow mater
but an entire end to end solution for my
Prospective customers. * o . = . -
v\ ) | Chris Bentle . .

Not For Public Comsumption UCW‘J‘!’ Malaware.com

Smart meter provides remote, automatic collection of real-time consumption which
allow efficient billing, reduction of peak demand, leak detection, distribution efficiency,
nonrevenue water reduction, improved demand forecasting, greater flexibility in tariffs,
and optimized capital spending.
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Technologies for the Smart Water Supply System
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=  Operation and Maintenance Technologies v szovaber

O&M are interconnected to....

Maintenance
Planning

0‘.:,..,0 CELEBRATING
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Technologies for the Smart Water Supply System
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= Operation and Maintenance Technologies

(a) Real-time monitoring, diagnosis, determination of maintenance priority, and historical data management.
(b) Remote monitoring and control of the whole water supply and distribution process.
(c) Compliance with regulations and policy requirements for water conservation.

(d) Provision of information to consumers (e.g., water use patterns).
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Technologies for the Smart Water Supply System

GIS

Location is the Common Element Among Data

Visualize your:

' World

eatures around you

Service Areas

—




Technologies for the Smart Water Supply System

Water Network
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Technologies for the Smart Water Supply System
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~ Technologies for the Smart Water Supply System
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Technologies for the Smart Water Supply System
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Web-Based GIS for Sustainable Water Management System
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Technologies for the Smart Water Supply System
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Map
Neitwork Navigation
Operations Spatial  Tabular

)y ( Search Search

Measurements
- Base Map Bookmarks
a3
5—" 2 Map Classification
5
&
Rules & ¥
Validation Editing
Extracting Tracing
Managing for water network Schematic ":ef";’oﬂk
components from editing and nalysis
updating, network tracing, Plofting
schematic ...etc. LEBRATING
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Technologies for the Smart Water Supply System
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Can You Access Accurate Information about Your Assets?
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Technologies for the Smart Water Supply System
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Customer Service =~
Map
Customer Services Navigation

Module

Spatial Tabular
P Search  Search

Measurements
- Base Map Bookmarks
3 % Receive Cadll
-O-. 5. L i-
o:. i '© Locate
Customer Complaint
CRM, Billing ...etc BeGte /show
Fault Advanced
Geo-
Managing mobile workforce, Close Call  Analysis
request for services, statues,
monitor crew and frack work P orting
orders ...efc. LEBRATING

J5YEARS

s 201/
./ OF ACHIEVEMENTS



LS -\ )
am Customer Serwce/ Vo
JOSAIRES 2017

Dctober

> Locate customer

P Generate trouble tickets

P Query & search

Locate Customer

Fixed no. : | 0235731127 | *

Customer Mame : | Mohsen Amin |

Address: | 454 El Ahram El Giza
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Customer Information ;
\ P Query & search
=
N \
! Phone number 0384783666
B0 Owner's ful name  Mohamed Ahmed N
Contact information  Contact Information b
b
Contact phone number 0387436739 Y
Mobile number 0103762348809 #o
Address 454 Al shram Al Giza {

Connection Details

Service Information
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Customer Information

0384783666

p Locate customer

» Generate trouble tickets

PR

Mohamed Ahmed
Contact information
0387436739

0103762368809

LW

454 Al ahram Al Giza

Connection Details

Service Information

=

Problem Type : |

Pipe leakage

Comment : f
Pipe Leakage
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Technologies for the Smart Water Supply System
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Maintenance Management " mosamsion

. Map
Maintenance Navigation
Management spafial  Tabular

P Search Search

Module

Measurements

- Base Map Bookmarks
a3
= g. Map Classification
a Show
Assets Editing
Maintenance
Status Map  Tracing
Schedule
Managing maintenance Mam;fan:nce Ftionito
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Technologies for the Smart Water Supply System
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How Long does it Take to get Information Into and Out of the Field? V o
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Technologies for the Smart Water Supply System

'Supporting Field Crew
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Enable operations crews to
bring GIS into the field.
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Technologies for the Smart Water Supply System
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Easy Access to Information, Anywhere O, ITuwrDe

BUENOS AIRES 2017
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*Find & locate reported pipes

ldentify working area (land-use, street width...)
*Retrieve the diameters & types of pipes
Locate valves that should be closed

*Find alternative paths during failures
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Technologies for the Smart Water Supply System

Powerful Visualization
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Technologies for the Smart Water Supply System
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Technologies for the Smart Water Supply System

Tracking in-Field Teams
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Technologies for the Smart Water Supply System
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Locations of Service Requests
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Assign Service Requests
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LEVERAGING GEOSPATIAL POWER

/0. Critical Customers

Q Customer Complaint

“ Workorders

lE. Crew Locations

ﬁf National Weather Warnings

%8 Live Weather

Maintenance Installstion

7\

1D: 41

INUMBER: 1858048761882

PHONE_NUMBER: (814)890-397 1

Ahmed Reda

1D: 41

'NUMBER: 1858048761982

PHONE_NUMBER: (814)890-307 1

Tres Trimming Requast
managing new tras

trimming requests from the field.

1:00 Ph
End Date:

Trouble Call
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Technologies for the Smart Water Supply System

Water Quality

Water Quality

Support the process of water
quality verifications by providing
maps for the samples locations
and several analysis tools
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Map
Navigation
Tabular
Search

Spatial
Search

Measurements

Base Map Bookmarks

Map Classification

Show
Assets Editing
Charts History
Samples
Locations Schedules
Plotting LEBRATING
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Technologies for the Smart Water Supply System
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GIS for Water Quality & e

*Using coordinates from GPS, samples can be re-
collected from same locations

*Follow current & historical results of samples
*Analyses & Reports
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Technologies for the Smart Water Supply System
: ITUWTDC
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Technologies for the Smart Water Supply System

Other Data

Network Planning

Network Planning
Module

Profile Graph Subtitle

Suopouni

[“p3OorEit

allows planners with multiple tools
to assess and weigh scenarios
that balance levels of investment
against asset life span.

uIow

fO)Y ITUWTDC
U‘) o200mber

Map
Navigation

P ( Search Search

Measurements

Base Map Bookmarks
Map Classification

Least Cost

Path Obstacles

along route

Regulations
Topography

Land-use
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Technologies for the Smart Water Supply System

| IT C
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p— 9-20 October
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*Model your network data =
*Analyze populations, customers, |;
Consumption and Demand : .
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Technologies for the Smart Water Supply System

G ITUWTDC
W-GIS (Projects Tracking) O N

. Map
WGIS Projects Navigation
Pata Tracking Module Spatial  Tabular

Search SeCII'Ch

Measurements
- Base Map Bookmarks
a3
= Q Map Classification
=]
a :
a3 |5 Project Project
Project Server Browser Analyzer
Project Project
Finder Tracking
provides access to Water projects Reporting  Redlining
information and provides tools to
support project planning,
management, and datfa Plotting ERRATING
acccess...efc. '5YEARS
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LIVERAGIAG SEDSPATIAL POWER
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O Spill Analysis
Od Spill Anatysis
Analysis: 860
JOB_062
JOB_U831
JOB_u82
Analysiz: 893
Analysis: 1280
JOB_S00

JOB 201
JOB_202
JOB_903
Analysis: B7S
Analysis: 876
Analysis: 594

Analysis: BBO

asmignod To
Sones

Senes

topas9? Ty

topads7?7
Contractors
Contractors
Contractors
Contracars
amilier
kewéoBl
amiller

topasa77

Camage Analysis
Camage Analysis
Camage Analysis
Streat Updates
Street Updatex
Landbase Updates

[ Damege Anabvaie

Damage Ansbysis
Street Updates
Svmet Updates
Sveet Updates
Steet Updates
Damage Analysis
Damage Analysis
Damege Analysis

Darmmeoge Analysis

WTDC

OS AIRES

|:| On Schedule

Issues Faced

Fo Properties | 1= Wodkflow | 8 AODI | N Attachmaents | By Notes | B History




Technologies for the Smart Water Supply System

(
- 7©)) ITuwrpC
Executive Dashboard "/ suemosaes ot

Map
Dashboard Navigation
P ( Search  Search
Measurements
- Base Map Bookmarks
o3
= g. Map Classification
= & Show
Assets Editing
Sl History
Performance
Support the process of water Indicators Track
quality verifications by providing Projects

maps for the samples locations
and several analysis tools
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Technologies for the Smart Water Supply System

GIS Provides Complete Operational Awareness

A Common Platform for Sharing Information

s Fully Aware
** More Accountable
+» Better Managed

|

BUENOS AIRES 2017
9-20 October

@ ITUWTDC

U |-G R
T |- | s

UV EREgoie ]l E
, - r \F'".
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B

Giving You Visibility into Your Operations
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Technologies for the Smart Water Supply System

Dashboard
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Technologies for the Smart Water Supply System
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= Smart/Efficient Water Irrigation, Water Agriculture, and Water IndustPaJ\

ITUWTDC

Smart sensors optimize water irrigation by measuring humidity, rainfall, wind \ @ J BUENOSAIRES 2017

speed/direction, soil temperature/moisture, atmospheric pressure, and solar radiation.

FARMING DATA

The farm generates vast quantities
of rich and varied data. This is stored
in the cloud. Data can be used as
digital evidence reducing time spent
completing grant applications or
carrying out farm inspections saving
on average £5,500 per farm per year.

||
HAL

and smart S

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can
send texts to alert farmers when

a cow goes into labour or develops
infection increasing herd survival
and increasing milk yields by 10%.

SURVEY DRONES

Aerial drones survey the fields,

mapping weeds, yield and soil
variation. This enables precise
application of inputs, mapping
spread of pernicious weed
blackgrass could increasing
Wheat yields by 2-5%.

9-20 October

FLEET OF AGRIBOTS

A herd of specialised agribots tend
to crops, weeding, fertilising and
harvesting. Robots capable of
microdot application of fertiliser
reduce fertiliser cost by 99.9%.

SMART TRACTORS

GPS controlled steering and
optimised route planning
reduces soil erosion,

saving fuel costs by 10%.
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/77 FARM IN ACTION
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gemalto review.gemalto.com

smart sensing
& monitoring

loud-based event
and data
management

ANRATY
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Technologies for the Smart Water Supply System

= Water Resources Technologies
v' Water Recycling

Approved by the N.S.W. Department of Health

Used fo treat grey-water, bathwater, hand basin
water and washing machine water o acceptable
Department of Health standards for re-cycle and
re-use fo flush toilets, car washing, garden
imgation and even re-iling washing machines

recy cled water to house
garden and car washing

process lines from control box

overfiow fo sewer z =
toilet and kitchen to sewer

Wastewater Recycling Process

Bar Screen Grit Tank

Toramove arge BOCtS  yigney. and b giass.

SIDGE < Tl

Settling Tank

To separate greeseloil,
water and heavy grits

Wastewater

...........................

1§

Treated Water

* Graphical representation. Actual recycling process may differ.

Advanced greywater treatment

ITUWTDC

BUENOS AIRES 2017
Jctober

©

Planter bed
| T T
SRR
To Groundwater
Over J l l l l l CELEBRATING
!
o Pump-  Sand-filter ts:’ﬁfic gix&ﬁﬁ?
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Technologies for the Smart Water Supply System /\

BUENOS AIRES 2017
9-20 October

« Energy efficiency in smart water and wastewater systems \ @ y 'TUWTDC

* Integrate renewable source of energy such as solar cells, wind turbines, and
small or run-of-river hydropower.

« Burn biogas from anaerobic digesters to generate some or all of their own
electricity.

1 For a run-of-river plant,
water flowing downhill

is diverted from the river

into a new channel

Transmission lines
conduct electricity

Turbines turn

\\\ 3 the generators
A

P
Traditional ‘ i Na?

Hydroelectric Plant
Water flow tums
turbine blades 4

X¥oges fovs beck JOF ACHIEVEMENTS
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Technologies for the Stormwater System

7©)) Iruwipce
Technologies for the Stormwater System are classified into; \=/ ounosareszos
=  Urban Flooding Management Technologies
=  Stormwater Management Technologies
=  Watershed Analysis Technologies

Ecosystem

‘ Services '
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Technologies in Integrated Enterprise Smart Water Management

7)) ITuWTDC

= Technologies in Integrated Enterprise Smart Water Management; o/ SUiosars

= Smart Water Grid (SWh)

= Droughts and Desertification Control Technologies
= Early Warning System (EWS) Technologies

» Disaster Risk Management (DRM) Technologies

= Web Based Smart Decision Support System (DSS) Technologies

L LJ
imu-p ¥
1992
% 2017 &, 25
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Technologies in Integrated Enterprise Smart Water Management

= Smart Water Grid (SWG) \O[ !LLMC

9-20 October

SWG enables quick and accurate responses and can predict and optimize for
future. It's about technology, integration, and modelling. The key feature is how
people, systems, and objects interconnection with each other.

Ethernet

SMART
SENSING
for

WATER
TREATMENT

Cellular
Network

B8 SMARTWORX

oiie § =1 e

Spectre Cellular/ P® o
Ethernet Gateway SRS



Technologies in Integrated Enterprise Smart Water Management

= Early Warning System (EWS) Technologies

Key Elements of LFEWS

Risk Monitoring Dissemination and
Knowledge and Warning Communication
Hazard Rainfall Radio
9 ‘g ((é))
d 4 @
d ¢ @
d ¢ ¢
Elements .
ot Risk River Level Telephone

0.0 e =g =5 &

” Warning Household
VERERE—y Decision Warning

= 2 J

Key Element of Flood Early Warning System

fO)Y ITUWTDC
\/‘) o200mber

Response
Capability

Evacuation
Centre

=

Search &
Rescue

ML 1

Relief
Goods
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Technologies in Integrated Enterprise Smart Water Management

2 John Dag Rosmyvos

Early Warning System (EWS) Technologies

Loks Umatilla

S A Duawdown Opticn (Waates Level 8t John Day Dam)
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N Natural Ri
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fO)N ITUWTDC
\/') o200mber

Cloud based platform
Real time decision support system

Common platform for groundwater
resources

v" Planners

v Managers

v Users

Provides predictability and visibility
over groundwater resources quantity
and quality
ELEBRATING

Easy to use web based interface to 25YEARS

run complex “what-if’ scenarios JF ACHIEVEMENTS



Technologies in Integrated Enterprise Smart Water Management

B\ ruwme

= Examples of Water Smart Cities \ /| BUENOSAIRES 2017

9-20 October

Smart City Barcelona::
loE Connections and Impacts

PEOPLE PROCESS
Open Government Open Data portal allows
Program increases private citizens and
transparency and citizen companies to develop
engagement. applications that address
needs of city residents.
IMPACT

$58 million annual
savings from smart water
technology: $50 million
annual revenue increase
from smart parking:

47,000 new jobs. THINGS
Citywide sensors capture
critical information related
DATA to smart water, smart lighting,

Two-way information and energy management projects.
flow - to and from
citizensm - generates
timely information for the

city and residents.
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Smart Water Grid City Blueprint

@)\ ITUWTDC
\ —)’ BUENOS AIRES 2017

Knowledge Management Platform
9-20 October

Planning, Engineering, Operations, Finance, Public Relations

Stats-of-the-art Objeot-Oriented Database Technology
with Advanced Mapping & Anslytios
QIS » Hydraulic / Watsr Quallly Mods! ® OMIMS » Contract Docs » Oustomer Billing ® Energy &

Lof 1 AN

HORIZONTAL SYSTEM INTEGRATION

204

€«

CUSTOMER UTILITY REMOTE WATER POLICY GENERAL POWER
WEB ENGINEER'S CONSULTANT/ TREATMENT MAKERS PUBLIC PROVIDER
PORTAL OFFICE CONTRACTOR PLANT

((K))
= .
z .
= ; H '... b Trunk
§ \ .," '... D Main
; A &
] : b, . tion
% = Emvrﬁ;1y'plm>meaormq/ml
& H Water Storage Tank i
= i
Smart Oniorine Dosing ) =
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Fiushing Station Flushing Station

SMART METERING PRESSURE HYDRAULICS WATER QUALITY ENERGY



Table 4.6 Overview of SWG RED in major regions

= st s e

« Started Smart Water Grid Initiative
= Implemented water supply management system foowsing on AMI
« Diptimized energy consumiption or water management facilities using smart electricity grid

Billing and leakage detaction

54 iPecan Street Project, Texas) using AMI
=lUsad sensor network for water resource and quality management ng
«Implemented efficient water resource management system at national level [Proposed Mational
Smart Water Grid: transferning excess water from the US central region to'West Coast)
» Started SE0 Water Grid Project
« %t long-term plan to secure water resources (U549 billion budget / 2008) First introduction of water
»Formied five supply chains grid concept
Australia «Integrated water source management for source and processed water Relatively fewer cases of AMI
-Integrated management of large-scale water transfer applications or integration
- Implement infrastructure for greater distribution effidency with Smart Grid
«Improved sales via integrated management of water reseneoirs
«Aim to introduce smart meter to all households by 20p0
- [BM expanding 5WG business throwghout Europe
» Siemiens Germany announces Smart Water Gnd roadmap
Europ=an Union « Other water-related R&D activities in prograss Initrosdhwcad AMI later than USA
« Carmied out by FP7(Framewaork Program, 3007-13)
= Established Ervironmental Technology Action Plan (ETAP)
= SWITCH [Sustainable Water Management Improve Tomormow's Cities” Healthy
lsrael - TakKalu leads SWG business Cooperate with IBM and
- Developed SWG tachnology wsing data on dimate, esisting sessions, GI5, sound, others Thames Water, LK
= Singapore provides industrial water with recyded sewage and waste water
=K runs facility management for uncertainty in future via "Resilisnt Infrastructure” project
- California has integrated water management from Water Plan Update 2009 to resolve water
issue
Crther cases of water -Kiorea is daveloping four SWG technodogies listed below via convergence of T technology:
resOurce Vanoement « Technology for spatictemporal stability of water resource acquisition and supply

'Water demand and supply evaluation and management technology based on the supply and

demand evaluation and automation amaondg grids in consideration of climate change
«Interactive and real-time operation technology by utilizing ICT infrastructure and technologies
«Integrated water management technology

Q ITUWTDC

BUENOS AIRES 2017
9-20 October
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