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Some info

This session will be entirely
recorded and published on the
NAIADES channels.

Feel free to post your questions in
the chat.

E? Please feel free to share your
thoughts about the workshop on
Twitter, via:
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Agenda

Webinar Series

(José J. de las Heras, ADVANTICSYS)

 NAIADES Integrated Platform (Simona Bica, SIMAVI)

Water Consumption Awareness Hub (Evangelia Anagnostopoulou, ICCS)
NAIADES Decision Support System (losif Sklavidis, KT)

Weather Forecasting Tool (Thanasis Anagnostis, CERTH)

Data collection and aggregation (Manuel Ferndndez, ADVANTICSYS)
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Session 1: Infroduction to
NAIADES ecosystem and
exploitation routes




NAIADES

Webinar Series

* A holistic water ecosystem for digitisation of urban water sector
* Coordinator: Centre for Research and Technology, Hellas

* Beneficiaries: 18, (8 Research Institutes, 6 SMEs, 1 University, 1
Municipality (Ville Carouge) and 2 water utilities (AMAEM, CUP
Braila)

* EU contribution: € 4,999,980.13

 Duration: 06/2019-11/2022




NAIADES concept

« Smart Water Management for Sustainable Development Goals
https://naiades-project.eu/

Webinar Series

NAIADES supports digitization of the water sector by providing a holistic solution for the control and management of
water ecosystems and sustainable and eco-friendly water management
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https://naiades-project.eu/

Pilots cases and solutions validation matrix

Pilots and developed solutions

Webinar Series
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Pilot Area Problems Addressed and NAIADES Services

I

- Consumption Awareness Dashboard

ab = ] NAIADES DSS e for Water Management Companies &
anacine the 0 ptio onitoring - Failure and leakage prediction . o0
S T o - Weather forecast Public officials
S e of Alicante ; - Water Consumers Awareness
demand predictio - Data models, Open APIs and data Dashboard
= ounding Data models, Open A and data infrastructure, Security framework

- Data models, Open APIs and data
infrastructure, Security framework

. . . Water consumption awareness and
Saline Intrusion Detection ;
Behavioural change support

ater compa e At Ao - NATADES DSS - NAIADES DSS
eing the wate AT co Stic onitorine - Urban Water Models - Water Treatment Models
e and netwo 5 = - Weather forecast - Weather forecast
J oundine 3 Sien e - Failure and leakage prediction - AI future water quality prediction
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Exploitation plan
O Two kinds of Key Exploitable Results (KERs):

Webinar Series

O NAIADES Ecosystem (joint exploitation)

O A product / service (A): An implementation of the NAIADES ecosystem & approach i.e. an as-is
implementation that mirrors the NAIADES instantiation. This would be provided as a product or a service
(NAIADES-as-a-Service). This would have a basic tiered access that incorporate the NAIADES basic platform
for data collection, fusion and operational alerts and dashboards interfaces. Beyond these specific services
such as leakage detection, personalised behavioural change support tool or Weather Forecasting Toolkit

would be additional paid services.

O A reference architecture / approach (B): In this case the approach and architecture would be made available
as FIWARE-compatible modules/services enabling third-party developers to make use of this architecture and

publish new tools in the NAIADES marketplace for a data-driven exploitation.

Thursday, November 10,



Exploitation plan

O Individual KERs

O Initial analysis made through questionnaires

O Pitch session organized during the 15t Plenary

meeting

POTENTIAL EXPLOITABLE RESULT

Project Acronym
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Exploitation plan
Webinar Series

O Value proposition
Value Proposition Canvas

canvas
Product Customer

Experience

b Waier Gy v
A [ [ &
- - i o] e legal 2
Wt akty pa =] / . *y
¥
re=mlin ] i rroy o . .__..-' I ~ ] H"\.
o . T & 7 that a ol rroviTi e _.-""J .
of warler qualiby a ] r parat N Y
Ak frea A ATHC R llI.l‘ -l_.-"'-.- ‘l'lll
- Nr— f-._,.
el X b

Product
redicive Al dnalytics of waier quakiy GiC and pramte water maragern the rmbmbdi of 1hix Sredction skt hme for witer i

1 PrewesPoirli mole menkaiion

Con =i grisd by Parla ). Thearmeson, boaeedspn thes waark: of Shrss Blank. Clagton Chriskneen, Seth Godin, Faee Fignear ared Alea Disharacakieg
_ bey: Mesas Chrane: L imitesd itk on espschrarees cramd L icenes: CC AY-S8 3 T -




Exploitation plan

Webinar Series

RRO - | o | e
. Short Description
Exploitable Results (KERs) Dartner

BT NAIADES integrated platform SIMAVI, all partners
n Long-term Water Demand Prediction KT

Water Management Decision Support System KT
Model for Predictive Al Analytics of water quality AIMEN
n Event detection system from urban water EUT

Spatio-Temporal loT Data Pipeline and e
Transformator Tool
Al services for stakeholders in water sector JSI

n Data Fusion layer ADSYS

_ Awareness and behavioural change support hub ICCS

“ Cloud based loT Platform for Data Interoperabiilty UDGA

_ Weather Forecasting Toolkit CERTH

PP DataCollectionAndAggregation (DCA) SIMAVI
Marketplace SIMAVI
Dynamic Water Treatment Support Tool AIMEN
“ Blockchain based log signing and audit GT
Methodology for SDGs Compliance Mi

Model-based big data generation of critical events e
for water distribution system optimisation

Behavioural change measures to support ICT
. . IHE Thursday, November 10,
interventions
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Session 2: Pitch session
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" | NAIADES
Integrated Platform

Simona Bica, SIMAVI




NAIADES Integrated Platform: Innovative
approach in designing the technical solution

Webinar Series

Internal Users External Users

) A
Management Tools

Water c A
T Water Observatory Awareness and Behavioural Change Support
m Backend \ Backend | ][ NudgeEngine | [ Profiling Service |
l Interoperability layer f Al services \
Identity Water quality Prediction ]
Management Per (final) user credential

Access control b /‘{ Water Treatments Suggestions ]

Usermgm Data Management %
repository - Context management 3 /'{ Water Demand Prediction ]

=

(]
Data a .p[ Leakages & Failures ]

repository §
E'_,- \‘[ Weather prediction ]
Per pilot credential d Data Fusion ‘

Interoperability layer NAIADES

Cloud Platform /

Physical infrastructure / Water




NAIADES Integrated Platform: Innovative Aal
approach in designing the technical solution Webinar Series

» Architectural solution compliant with state-of-the art reference architectures
already validated in industrial and smart cities sectors (e.g. RAMI4.o0, FIWARE);

» Complex architectural design based on business interconnections, interoperability
requirements, big data infrastructure and management, communication and
security;

> NAIADES solution is based on innovative micro services architecture which allow
the facile maintainability, flexibility and an improved stability of the platform;

> Integrated solution based on loT architecture, providing the water utilities to easily
access services to speed up decision-making due to efficient data analysis and
processing;

> NAIADES interoperability - open and future-proof platform based on innovative
technologies.



NAIADES Integrated Platform: Major components jN@
and functionalities Webinar Series

NAIADES - a Water Utilities oriented solution has the major components:

Data collection and storage from a large number of devices from the field (Data Collection and Aggregation);
Water consumption monitoring;

Water observatory;

Awareness and Behavioural Change Support;
Environmental Monitoring;

Weather Forecasting;

Water Demand Forecast;

Water Quality Parameters Forecast (WQF);
Dynamical Treatment Suggestions (DTS);

Failure and Leakage Prediction (Leakages & Failures);
Decision Support System (DSS);

Human Machine Interface (HMI);

vV V. V ¥V ¥V VvV ¥V V ¥V ¥V VY VY VY

Marketplace.



NAIADES Integrated Platform: Major components jiN@&
and functionalities Webinar Series

Key features:

Monitoring and detection;
Data modelling and fusion;
Smartening the water utilities infrastructure and processes;

>
>
>
» Forecasting & Analytics;
» Optimization;

>

Alerts (based on Al-driven algorithms and models).




NAIADES Integrated Platform: Major components

and functionalities

HMI: Graphical representation of Water Demand
&« C @ naiades.simaviro/Braila 2 w @& % 0O .

Radu Negru district, Braila Mon, Sep 19, 2022

Webinar Series
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NAIADES Integrated Platform: Major components
and functionalities

Webinar Series

HMI: Graphical representation of Failures&Leakages
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Business Model and Value Proposition |
Multi-stakeholder Business Model Webinar Series

Stakeholder
Governance (ministries, agencies, other organizations) * Set policies and strategies
Water services providers, utility providers *  Customer [ beneficiary

*  Customer [ beneficiary

Municipality/local representative - Lobbyist / Facilitator

Technology providers (scientific community, non-profit
organizations, technology and services, industry, cloud|* Strategic/Key partner
computing and orchestration cloud service, industry big|e  Customer /[ beneficiary
data/ machine learning/ artificial intelligence)

EU Institutions (EC, European Science Foundation, MEPs),
National public authorities (industrial committees,
national regulation authorities, ministry and regional
councils), Standardization bodies, Related EU-funded
projects, Organizations & EU alliances in topics addressed
by NAIADES, European technology platforms and
respective clusters, Public bodies & organizations

Lobbyist / Facilitator
Key partner




Business Model and Value Proposition a

Webinar Series

Value Proposition

> NAIADES Integrated Platform helps the Water services providers who want to
get smart capabilities in the water management by minimizing technical
infrastructure and financial risks.

> The solution ensures a better forecast of the water demand, water quality and
water losses.

> Innovative and smart solution for water management (Water services providers
oriented solution).

> Innovative business model, designed to build the NAIADES ecosystem.




NAITADES Integrated platform: Challenges and Al
Benefits Il VVebinar Series

—

Challenges and benefits of implementing NAIADES

» Monitoring and detection;

» Optimizing the water consumption and |
reducing the energy consumption; ‘~

» Reducing water losses and waste;

» Forecasting water demand;

» Alerts (based on smart algorithms and models);

» Increasing the quality of water (quality parameters forecast and treatment
suggestions);

» Optimizing the management of the water utilities infrastructures and time of
staff and operators;

» Ensuring the process transparency and clarity of roles and responsibilities.



NAIADES Integrated platform: Focus on results
and achievements Webinar Series

Why to be part of NAIADES ecosystem?

Value Proposition to Solution Offered to
Stakeholders: Stakeholders:
“Smart, safe and reliable”
 An integrated platform that  Smart metering solution to
enables Smart capability in support infrastructure and
water management for water processes of water services
services providers. providers.
 Smart capability on forecasting 1 Water consumption
the water demand and water optimisation, monitoring
quality. and trustful control tool.
 Smart capability on water U Dedicated intuitive User
consumption and water losses. Interface for end-users.
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Water Consumers
Awareness Hub

Evangelia Anagnostopoulou, ICCS
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Water consumption awareness for cities Webinar Series

« Water management companies & public officials need water consumption
awareness tools and mechanisms to better understand available consumption
data

* We have developed a holistic water consumption awareness dashboard that
supports public officials to:

» monitor and understand how water is consumed in a specific area or consumption point
(schools, sport facilities, gardens, other buildings) in the course of time

* compare consumption across various dimensions, including per groups of consumers, areas,
types of consumption points and time periods.

* take decisions regarding water consumption mitigation measures based on such
information

* monitor the impact of consumption mitigation measures after their implementation




Webinar Series

~« Public officials can see all the watering

ot e consumption points in a map
o Iy « Consumption points are presented with
e g different colours
ACION oo .ﬁ e s .
s * ranging from green to red, based on the level of
fei e D their water consumption over the last week
e  Users can see the average daily water
consumption for all consumption points
on a graph view
* The dashboard presents the yearly water
e ase. Lo . consumption in cubic meters per different
pre—" ) - - - use

o * Users can filter the depicted consumption
- , o = points on the map based on their type



Pubic Garden * List view of all consumption points of the

specific tvpe.
Show|10 - |entries Search: I:l p YP

Consumj ption Points Consumy ption v Change

* Users can search a consumption point by its
name or meter ID, and see more details about
each consumption point

* by clicking the search icon in the “More” column,
which redirects to the corresponding consumption
point details page

IMeter D14FE159286] 687,790

Meter I17BA457661R 585,242

Meter ILBBA090018Z 447,245

Meter I17BD504857R 209,517

Meter G16TE432986Q 206,295

Meter I117FA405039A 169,142

Meter [17BBO50410H 85,234

Meter D13FENS6565L 82,219

Meter G16TC427494C 81,926

Meter 116BD085650J 75,028

“‘DDD,O,OIJ.OD,ODQZ

* The details page shows

* The water consumption during the last week
compared to the previous week.

* The monthly water consumption during this year
compared to the previous year.

? o * In addition, it presents the daily, weekly, monthly
I I I I and yearly water consumption change
I Nl nww LLLE Bl * Users can download a pdf report dedicated to the

consumption points of a specific type

Showing 1to 10 of 362 entries Previous | 1 2 3 4 . 37 Next

Wome  Seorch
Public Gardens [ & [ e ]

nnnnnn
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Water consumption awareness for city workers Webinar Series

* Plants watering commonly leads to unnecessary water
consumption and waste of human resources

* We have developed the final version of the watering app,
a web-based application
» for raising awareness on flower boxes watering consumption

 improving the watering processes efficiency towards water
conservation and time savings for public employees




Water consumption awareness for city workers — Main View

oo V -

)
NAMDES
14.05 15.05 16.05
&% 15ce @55 @ gec.qacc @ 9°C+16°C
Suggested watering day  All v
+ Configure a new Box
Box #1

+ 0
‘;‘ | NNA LES MINOTERIES
BOISSONNAS QCACIAS

a %

3 9

AParc La Prailleo
Epnopiko

noAukataotnua

Humidity Level: 000
Suggested watering date: 2021-05-14{{RRIN)
Suggested Amount of water: 31t

= fssues | o Report new ssue

Service Cant¢
_ des,Véhic
IPAPEIOERS o . 4y

Sinhwpartwvodny
Humidity Level:0.00
Suggested watering date: 2021-05-14{{RREN)
r 091t

Suggested Amount of water: 0.9

Kapou
4 & Caroug e’ o £ ssues |  Report newissue
N
\l)
& &
S R
o & Box #2
& o 2 Humidity Level : 25.00
[ 13 ] W & Chey, Suggested watering date: 2021-05-15
o A ) Suggested Amount of water: 1 It
&® -] (S
% ves ort new ssue
a g r,(\/] Eiss + Report new ssi
3 S 2 o4
La Praille

a N
The user can see the boxes, their

watering needs for today, tomorrow in a
map and list view.

A& /

NADES

Suggested watering day| Al

+ Configure a new Box

Y 5 0%0IS MELLY MA [
1-JLE ROYER Plainpalais Humidiry Level :25.00
LES VERNETS HOPITAL | cogpemedacring do: 20210515 )
) Suggested Amount of water: 1 It

iy
)TERIES ins
o

4 Report new ssue

BOISSO

Box #5

Humidity Level : 0.00

3
Service Cant(

oo
3 v | ‘ des.Véhict  sussested watering da
N [POPEIOERD  Sussested Amount of

vAParc La& F;l i i SIMAWHPATWY,051Y 1 issues | 4 Reportnew sue
(1) S— = 2
noAukardotnpa Y w <
KapouZ Box #7
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< o Supgeste
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W o« + o
C
A
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When the user clicks on a cluster on \
the map, the list view updates to
highlight and present details about

the selected cluster. Also, when the
user clicks on a cluster on the list

view, the pop-up window of the
selected cluster is opened on the

map.

Suggested wateringday  Today

i Xaptng Aopupdpog f;o :;‘
FRE e A S

—ﬁ

User can see the
temperature and humidity
predictions for the next
three days.

14.05 15.05 16.05

15°C+ §55 @ gocorac &5 9°ce16°C

! Box #1
Humidity Level ; 0.00

Suggested watering date: 2021-05- 14Ty
Suggested Amount of water: 3 It

B issues | o Report new issue

Box #4
Humidity Level : 0.00

W08 Suggested watering date: 2021.05-1 4R
Suggested Amount of water: 0.9 1t

1 iszues | 4 Report new ssue

The “View route” page shows
a suggested itinerary for
driving to the boxes that need

watering

A& /




Water consumption awareness for city workers

o
Box Rue Ancienne soleil No 4 n E;sz_]
City workers provide feedback to the The user can report e =
Al module to improve its future e problems related to the i e !
suggestions. boxes. | 0
/ Report a problem i e
m‘w\\ Next Cluster: 1
M issues | Reportnew fssue m v ] -
Feedback [ |
Predicted Required Water Amount (Avg. per Box) Predicted Required Water Amount (Cluster) E“m: Electroconductivity (EC)

5 v 2
11t 21t v = g2
L I
Water used (cluster) \ : ‘x
: e e e e

Each time the employee closes the hose, an eventissent = =
from the truck sensor. The Cluster Details page is updated

based on the watering sensor values, and the employee § 7777777 s T T
views the amount of water that he has used and if this is L e e
in the recommended range. e h—
/:” ~—{ The user can see h
The watering app uses the tracked position to ;, iieiial s

automatically open the “Cluster Details” _— prediction data’
dashboard, when it senses that the truck is near a = =~ | abouteachbox’s
cluster which will be watered. water usage




Water consumption awareness for city workers -

m\ﬁ’}s

Today's Report [ < 5ack |
Overall
Today's Water Consumption Today's Watering Time
Watered Today
Box 1d Humidity Level Amaunt of watering Time of watering Next watering amount Amount of previous watering
1 11 percent - . 3

Last watering vs previous watering
4 6 ] £

City workers can see and
download daily reports.

NADYS

Periodic Report W Moy 12,2021 - june 11,2021 v

Total Periodic Water Consumption

28.00 It

/" Users can adjust the
timeframe of the
periodic report by
selecting different
time ranges using the

@atepicker.

Perlodic Water Consumption (Cluster)

oooooooooooo

Consumption

© Vanenng e toa: 1,084

T oocsce drvem st 7.5 kom

Periodic Report of the Cluster Place du Marche No 1

Total Periodic Water Consumption (Cluster)

2.76 It 2.76 It

Perlodic Water Consumption (Cluster)

p e m——m e e e e e e e e e ——

Users can see a monthly report of the water consumption
per box and per cluster. They can have a monitoring of ,
the monthly progress. N

A . =

Total Periodic Watering Time

1084.00 s

Total Periodic Water Consumption (Avg. per Box)

EOER S L
Wataring time

GESER £ R ESE
Waterng tima
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Behavioural change support for water consumers Webinar Series

* Motivation: Water utilities need to be able to deploy ICT-
supported behavioural change support programmes to
engage consumers in water conservation

« Approach: We have developed a web-based behavioural
change support application tailored for interventions at
public schools engaging young users with the support of
their teachers

» The application:

» allows to run behavioural change support campaigns at schools, monitor them
and assess their impact

» supports different persuasive strategies including self-monitoring and feedback,
social comparisons and rewards, suggestions and social norm based messages




Water Consumers Awareness Dashboard - Overview

Webinar Series

..... E "
,‘% ceteerd Sanloien e Comity & ”% bt Sratintacn [ Commmity
e
Weekly Water My school vs s b Overall Consumption change
Consumption others - s . . :
pt since last week “hel’s |||||||||| 1, wou can see schools ranked based on their waber consumpbon charge since Fet. 1, 2021
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O woun [« ] o .
0w o | = -
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©Q rouina B 66 —
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@ ioiis Jin) - i
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® wur = pro,
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® 3

Leaderboard that shows the
schools ranked based on their
water consumption change
since last week

Leaderboard that shows the schools ranked
based on their water consumption change
since the start of the competition

Leaderboard that shows the schools ranked
based on their water consumption in the last
week




Water Consumers Awareness Dashboard - Overview

utﬁs‘ Lesdubosrd Sartiaticn Baport Commanity & Schost 123

Water Consumption weekly report
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Total water consumption per hour and total Teachers can export and !I:' _
water consumption per day of each school is download consumption S
presented in the “Statistics” page reports
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Water Consumers Awareness Dashboard - Overview

Webinar Series

Community Posts O

School Posts

Hi everyone!

The Water Consumers Awareness Dashboard also provides a forum
where users can share their posts with other users either from the
same school or from other schools

Posts are moderated by the teachers who are
responsible to posting in the application




Water Consumers Awareness Hub

Webinar Series

* NAIADES Watering app will be used by city workers in Carouge

 aiming at improving the watering processes efficiency towards water conservation and time savings

« Aguas de Alicante collaborate with local schools' authorities to apply the
NATIADES approach in the previous academic year to primary and secondary
schools

* aiming at increasing student awareness on water consumption of their schools and engage them
in water conservation activities.

* NAIADES City Dashboard will be used by public officials in Alicante

* to help them monitor and understand how water is consumed in a specific area or consumption
point.
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HMI & Integrated
DSS

lIosif Sklavidis, KT



HMI & Integrated DSS
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Worldwide Problems

e Pollution
e Climate Change

e Energy Consumption
Have a crucial impact to:

e Water Consumption
e |eakages

e Salinity Intrusions



HMI & Integrated DSS
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e Homes
e Schools
e Sport Facilities

e Fountains

Whole cities are in great danger caused by the water over-consumption




HMI & Integrated DSS

Webinar Series

Proposed Solution

A Human Machine Interface with the aim of detecting:

e Water Consumption Levels
e |eakages

e Anomalies on Water

And providing recommendations and forecasts on:

e Water Consumption (High Low)

e \Weather

e  Salinity Intrusion




HMI & Integrated DSS
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Leakages Détection
- ENv &

NAMIDES . .
Braila detection leakages Wed, Sep 21, 2022
Use Cases
Braila ) . ...:.:'_f X / "u:",
Water Demond Noise Sensors Map  Satellite o cHErcea, B i
Weather Prediction Current locations e “| / mﬁ%
i . ADVENTISTA DE... | " v ;
Dynamic Treatment Noise sensor (5982): 12.0 Cazasu Selg‘rl'os Bréi\a@ Jumbo Brallae" uNiRIE
|

Suggestions _____ _DOROBANTILOR

Water Observatory MNoise sensor (5987): 11.0 Priméria Cazasu@_ g =
| Leakages Braila ) S
. Neise sensor (2182): 20 Y -
Cons. State Analysis f/f; \
. i}
MNoise sensor (5980): 70 }ﬁ HIPODROM

McDonaId‘sQ
) D

A

Suggestions for new locations S

Gradina Zoolcg\c,é""
a Brailei '
//,/

Baza ‘Lacu Sarat”

(%] 930 Prutul SA -

< <® <® <D

LacuSarat -~
o

ﬁ%

Keyboard shortcuts  Map data ©2022 1kmi——— 1 | TermsofUse Report a map eror
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Fountains - Water Quality Forecast

Type in to search BNy {§} Q ®
VDS

Fountain des Tours~ Wed, September 21, 2022
Use Cases Water Quality Forecast WGraphs | Local Station y
Braila
Water Demaond Real Time +6h #2h +18h +24h +30h +36h +42h +48h
Weather Prediction (Wed (Wed (Thu (Thu (Thu (Thu (Fri (Fri (Fri Hourly Daily

) 21/09/2022 21/09/2022 22/09/2022 22/09/2022 22/09/2022 22/09/2022 23/09/2022 23/09/2022 23/09/2022 average average
Dynamic Treatment

] 23:45) 23:45) 05:45) 11:45) 17:45) 23:45) 05:45) 11:45) 17:45)
Suggestions
Water Ob £
ater Observatory oH 7694 763 763v T70¢ 7674 768 7y 7704 8.06 799
Leakages Braila
Cons. State Analysis Free Chlori
e Lnerine 0214 0204 0204 0204 0204 0204 0204 0194 018 018
(mg/L)
Total Chlori
[rinL}' o 079 0904 172 1124 1054 075y 0834 0924 0.73v 079 0.63
Carouge
Watering Chlorate (mg/L) - 149y 1444 1464 131 129¢ 1.34 v 129 120¢ 177 1.66
Fountains
Water Observator Tz 1
' [oeCr)npero " 164 2374 20004 19214 19724 21774 21694 20704 20004 16.38 1756

Alicante Turbidity (NTU) - 000+ 0004 000 000+ 000 0004 000+ 000 307 3.00
Water Demand
o Redox (V) 0.504 0.59 4 0.58 4 0.62 1+ 0594 0654 0614+ 0644 0.684 053 0.50
Weather Prediction

Salinity Intrusion
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Water Demand

NADS

Use Cases

Alicante
| Water Demand
Weather Prediction
Salinity Intrusion
City Dashboard
Water Observatory

Alicante

Castell de. oy

Usage Level Alerts
Farmacia Alicante 2: Sa arbara

A Alerts

- Orihwargy

EsmcimnAVEAlicamev licante  SANTA GREU”
* X

El Corte Inglés /// = e

JRIDA , Ay, Aguilers -
BENALUA /4

ENSANCHE/
DIPUTACION
|t

-

Ala

PoLiGOND
I BABEL -

@ Greenolertoreas @ Red olert areas

Next Day Forecast v Thu, Sep 22,2022

10000

7500

5000

Consumption (m™3)

2500

0100 0300 0500 07:00 0900 1100 1300 1500 1700 19:00 2100 2300
Hours
M Consumption (m"3)

Webinar Series

Wed, September 21, 2022

Water Consumption  Sun, Sep 18, 2022

24000000 ]

18000000 ~
12000000 ~

6000000

Consumption (m*3)

T T T T
Benalua  Alipark Autobuses Mercado Montaneta Rambla Diputacion

M Consumption (m*3)

Long-Term Water Consumption

Next Month Forecast: 2300 m3, October 2022

Next Year Forecast: 21000 m3, 2023

ENv@
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Alerts

Leakage Detection

21/9/2022 08:49
® Possible Leakage Detected in area: Alipark

21/9/2022 0649
® Possible Leakage Detected in area: Autobuses

21/9/2022 0849
® Possible Leakoge Detected in area: Rambla

21/9/2022 08:4%
® Possible Leakage Detected in area: Benalua

21/9/2022 08:49
® Possible Leakage Detected in area: Mercado
Consumption Levels

21/9/2022 08:4%

@ High Consumption te: Alipark

21/9/2022 08:4%
@ High Consumption te: Autobuses

21/9/2022 08:49
® Low Consumgption to: Rambla

21/9/2022 08:49
@ High Consumption to: Benalua

21/9/2022 0649
® High Consumption to: Mercado

21/9/2022 0849
® Low Consumgtion to: Montaneta
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Salinity Intrusion - DSS Alerts

- R oy vy @
NAMDES _
Alicante Wed, September 21, 2022
Use Cases
) Anomaly Detection
Alicante
Waoter Demand Z o
T Braaas Conductivity Level EA003-36v  20/09/2022 - 21/09/2022 ¢ EAQ01-36v  20/09/2022 - 21/09/2022 g3
' Salinity Intrusion
City Doshboard -
Water Observatory . 6000
€ s
L 4500 <
v ¢l
3 <E
& 3000 =z
: 1 3
ks =
3 g
g 1500 § [
o
0 T T T T T T 1 0 T T T T T T 1
20/09/2022 00:30 20/09/2022 05:26 20/09/2022 07:53 20/09/2022 1111 20/09/2022 14:38 20/09/2022 17:33 20/09/2022 21:47 20/09/2022 01:23 20/09/2022 04:45 20/09/2022 08:07 20/09/2022 11:21 20/09/2022 14:35 20/09/2022 17:55 20/09/2022 21:59
- Conductivity (uS/cm) < Waterflow (m*3/h)
/! == {g 'CAMPOAMOR /
DSS Feed o Map  Satellite $ S Pacdel o @y Museu Ar%vﬁ;ggg:@ 9[’1328 Mar 2
< Y w
Alert - 19/09/2022 16:33 Castell de Sant Fe‘runQ‘
Due to rainfall events, the conductivity may be low due to saline dilution in high flows. Probably an infiltration ASls .F o "246 Ss('?:at;';ge lno
occurred to the area with ID 1 with the installed sensor EA003-36 : aracieplcant izt
ek BARRI VELL
rampoline par| lacan : >
Alert - 19/09/2022 16:33 it estacion AVEAlcante@)  Alicante  SANTA GREU
R o . g I . M R Concessionari Av. Otihuely e >
Due to rainfall events, the conductivity may be low due to saline dilution in high flows. Probably an infiltration Oficial Toyota.. 2 i
occurred to the area with ID 2 with the installed sensors EA003-36 and EA007-36 Centro Comercial gAEoRIDA
Puerta de Alicante
Alert - 19/09/2022 16:33 Almacén logistico
Due to rainfall events, the conductivity may be low due to saline dilution in high flows. Probably an infiltration o AlRzon Alicae

occurred to the area with ID 3 with the installed sensors EA003-36 and EA008-36

Alert - 19/09/2022 14:33

Due to rainfall events, the conductivity may be low due to saline dilution in high flows. Probably an infiltration
occurred to the area with ID 4 with the installed sensors EA003-36, EA008-36 and EA002-26
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User Management - Creation of Users

NARDRS

User Management
Use Cases

Braila { Searct QJ
Water Demand Username Email Role Actions
Weather Prediction

Dynamic Treatment

: alice alice-the-admin@test.com Braila Admin v o
Suggestions
Water Observatory
Leakages Braila B ) ) - _
) brailo-treatment brailo-treatment@gmail.com Braila Treatment Opercator Pl |
Cons. State Analysis
braila-manager braila-manager@gmail.com Braila Manager |
braila-admin braila-admin@gmail.com |
alicante-administrator alicante-administrator@test.com Alicante Administrator |

showing 1to 5 of 5 entries ¢ loflpages >
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HMI & DSS offers:

e Continuous Situation Awareness

e Real-Time Monitoring

e Proposed Solutions
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Forecasting
Toolkit

Thanasis Anagnostis, CERTH




Numerical weather forecasting
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Cons

Conditionally accurate

Parameterises micro-scale
phenomena

Time-consuming (long time to run)

Pros : .

* Resource-intensive (needs
* Very accurate computing clusters)
* Physics-based  Costly €€€

Considers atmospheric phenomena

Big-picture insights

Results can include a wide range of
variables

How do we tackle the cons? = )
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Data driven weather forecasting Al

Webinar Series

* Data-driven weather forecasting employs historical data and Al algorithms to
produce predictions.

* Al approaches solve specitic problems, based on the collected data.

Age of Data Hardware costs Mathematics / Al

DATA EVERYWHERE




WHO would want it and WHY? G
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WHO? (Operational) WHY? (Technical)

* City planning * Deal with microclimate effects.
* Facility management * Increase spatial granularity.
 Agriculture * Reduce computational cost.

* Aviation  Continuously improve

e Construction through time.

* Add/Remove parameters

* Mining with ease.

* Event management » Utilize heterogenous streams of
* Insurance data.

* Transportation

Hyperlocal weather!



Urban heat island

URBAN HEAT ISLAND PROFILE . .
333 Webinar Series
328
322
317
311
306
30.0
294 |

Temp
o
C M! ) |
Rural Commercial

Suburban
Residential Downtown

>

Prevailing

Images courtesy of © Geography Launchpad



http://geographylaunchpad.weebly.com/urban-microclimates.html

Relevance to the water sector

Webinar Series

* Temperature variability in
urban environments.

* Water demand/consumption is directly
related to weather conditions

Water utilities / municipalities can
plan resources management

Localized operations, maintenance and
infrastructure repairs

/"///%

Prepare for extreme weather events
(storms, heatwaves, blizzards, floods)

&
Oradn Seck
Stormmwates
run-off

Implement precision irrigation

Image courtesy of Clavier A Arabe



https://clavier-aarabe.com/what-is-urban-water-cycle
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NAIADES weather forecasting approach

Webinar Series

Collect data from multiple
locations

Train Al forecasting models

Predict future conditions for each
location

Create a localized forecasting
service

Huge potential!

_:_
700 1400 2100

Lima Alves, E.D.; Lopes, A. The Urban Heat Island Effect and the Role of Vegetation to Address the Negative Impacts of Local Climate Changes in a
Small Brazilian City. Atmosphere 2017, 8, 18. https://doi.org/10.3390/atmos8020018



Is there a market in it? A

Global Market size*
Weather forecasting services

Webinar Series

e 2016
e $1.2 billion

Revenue share of global

e 2023 market in 2016
e $2.8 billion Short-term forecasting 52%
e 2030 Other related services 48%

* $4.2billion Market size

Revenue Share

4.2

35 y=0.2143x - 430.77

$ BILLION

2014 2016 2018 2020 2022 2024 2026 2028 2030 2032
YEAR

*source: https://www.alliedmarketresearch.com/weather-forecasting-services-market



https://www.alliedmarketresearch.com/weather-forecasting-services-market

Pilot cities
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Carouge
Rainy
Cold
I |
Hot
Sunny
Drought
Alicante

O r}
J




Deployed models in production
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: : Uninterrupted
Error included from trained model

£ p fi 4 model Data gap forecasts
(inference) or from fine-tuned mode Anticipated fault Retrieving last
mm—l

available data
- - e further back
Deployed use |

es Temperature Prediction mge\_env
cases

5 S 6 1 4B 4% 9 40 = o
L _O,x _O,x _Oxx_oxxxx _Ox _Ox e .V".L R _01 _01

1" 1‘“
v ALY
O O G R O O R T Ut R e gl g o
Braila s
Temperature Prediction - Braila

Carouge - ]

Previous Temperature Values

# Predicted Temperature Values
W l l ) Lab === Predicted Temperature Trend

— Error Offset

Env. St. MWU e

’

Previous Temperature Values
: 17.51 + Predicted Temperature Values
’L '5 ‘: ﬁ 1 % % ‘) Q \. ’L ‘: ‘: ﬁ 1 === Predicted T¢ ature Trend
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1“1“1“'91“101“1“'9'9'9'9'91"91"9 P AR et 40 125
Datetime
10.0 \_J
Temperature Prediction - Carouge 75 | k\]
175 4 Previous Temperature Values 504

# Predicted Temperature Values

Previous Temperature Values
+ Predicted Temperature Values

15 == Predicted Temperature Trend

r Offset

104

Temperature [*C]

e e

Datetime

Temperature Prediction - Wtp_lab

Temperature [*C]

? 15.0 1 —-=—- Predicted Temperature Trend Q‘: Qﬁ Q‘l Q% '09 \‘Q 'Q- \"L 'Q \‘ \‘ \‘ \‘% \9 "LQ 1} -L’L ol -IL‘: -IL‘: 1&
¥oos | 71 Empy Offset D I T T Y D '1\* o ™ '1\‘0:1*‘0:1*0:1\‘0
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5 100 Datetime
o
£
g 751
5.0

— - WeatherForecast data model
ot .0"_0,&“ _O,xﬁ A x,x?- x,@ xx x,x xx x,x xx x,x A2 .V".L .\".L" 43

" 2N .V".L" .\13‘ .\13‘
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e Averaged forecasts in 6-hour intervals




Competition (weather forecasting)
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* Large corporations

The @

Glsbal
Weather @5 Weathar
Com p any Weather for the Conn::')t:dp a/!::;:ON

An IBM Business

* Medium companies

. g

* Startups

- @




Competition (water management)

&is utllos
VISUALISE YOUR DATA

S Transform wastewater emissions data into actionable insights.
A Y

UtilioS SaaS =

fOI" g
Smart Water.~. ' =

Metering {2 S
Solutions Nl R e
THE INTERNET OF WATER

India’'s ast loT Platform for Water Management

Visualise your data.

No integrated weather forecasting!




Exploitation strategy A
Subscription-based
AlaaS: Al as a service === Modular billing

Tailor made (weather variables)

Webinar Series

via NAIADES standalone

* Integrated Al microservice e Domain invariant

* Tethered with the NAIADES * Operational with any data stream
Environmental Weather Station

* Weather-only service

* Key component * Limited services in comparison to
* Provides forecasts the...

* Used as input for other Al services * Heavy competition
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W'\ %1 Data Collection
7008 S é /|

(DCA)

Manuel Fernandez, ADVANTICSYS



DCA inside NAIADES
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DCA Value proposition

Webinar Series

* The DCA is a component that is
external to the main NAIADES
platform

e Its main role is the connection between
the edge and the cloud, the edge being
the client's existing devices and the
cloud the NAIADES platform

* The idea is to create a component that
is highly adaptable to prevent the client
from having to devote people and
resources to integrate their data with

NATADES




DCA - Component architecture
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DCA
Alicante Pilot

CSVfile / ETP \
received ( y
> 4—P
| Server Common
AMAEM Data Model /———\
Data sources 5
-« e T/
csv file =
b gatherer — 3
CSV file I
retrieved
SENDER | - --- N DMV
P AEMET Web (g—p-
- » Service
Weather A JSON
JSON Weather gatherer ¢ e
Data

KSI
Raw Data signature
Repository




DCA - Sub-component: Scheduler ¢
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Protocol connectors

-------------

--------------

* The Scheduler sub-component connects the DCA to the

i client's data
Data : [«—»
sougcel ; . * This data can be retrieved in many ways, using
0 : = different protocols — modular design
: go
: £ * Scheduler performs periodic data retrieval and stores
T < the raw data in the repository
Data I ¢—» : . . .
soufcen  Repository also stores the needed configurations
R Foh I  Future integrations may require additional protocol

Raw Data connectors
Repository




DCA - Sub-component: Sender
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* The sender monitors when new data is

Common available
ata Mode /—-—\‘ . . .
* Data is retrieved from the raw data repository,
and a packet is formatted according to
SENDER  |------. »———» DMV NATIADES Common Data Model
Raw Data P JSON  Packages are signed using blockchain
Repository

\ ) technology (KSI's module)
* Data is sent to the DMV module in NAIADES.

 Repository also stores the sender's needed
configurations

%<




DCA - Infrastructure requirements G

Webinar Series

* The DCA is essentially software

* Potentially, it could be installed on the
client's premises

* Ideally it should be installed in any
cloud VM for better support and
updates

- It is scalable, different instances of the
. DCA can oversee a set of devices
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DCA - Alicante Use Cases
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* Protocol connectors:

* CSV File Gatherer
DCA  FTP File Server
Alicante Pilot )
/ \ e Weather service API
received o FTP 2. A R
= Server = Gt . .
oo s g | L ~— * Entity types in NAIADES:
o [ e [ * WeatherObserved
e . pr— R ' W * Device
Weather [® 1SN Weather - g?t:::::r JSON
. | | * Samples sent as array of

JSON objects

Raw Data
Repository




oy
.
i
.

Webinar Series

Q&A
+

Feedback from
audience
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Follow us on social media

@naiadesproject

@naiadesproject

www.naiades-project.eu




