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In situ measurement system of faecal indicator bacteria

Machine learning based Early Warning System for bathing wa
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Digital Water City - Paris area

[ Early Warning ]
System

[ Prediction tool + Mobile Applications ]

Olympic and Paralympic games of 2024

Legacy : Safe and sustainable urban
river bathing

PRARiS 2024
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Developments axis

SIAA

Service public de I'assainissement francilien
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Modelling of the bathing water quality (PhD P. Dupain)

Prediction tool of the bathing water quality

KOMPETENZZENTRUM
- WasserBerlin

Sociological issues linked to the dissemination of the water

quality INRAY

Measurement system (ALERT) of Fecal Indicator Bacteria (E. * 1+
coli and intestinal enterococci ﬂuzdzon
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The deliverables
Measurement Prediction tool « Expert » App « Public » App
tool ALERT
fluidion — =2BAE= § sevan _SIAAP

fluidic intelligence

KOMPETENZZENTRUM Via un prestataire
WasserBerlin

Mockup: Technologiestiftung Berlin



Daily functioning of the Early Warning & %
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Fluidion ALERT V2 technology

Accurate E.coli measurements, in=situ

Fully autonomous, provides automated alerts _
Battery operation and worldwide wireless communication & 8
Powerful data repository and analytics platform

Can combine with other external senso

* Conductivity  Chlorophyll

* Turbidity * Phycocyanin

* pH * Nitrate

* Dissolved Oxygen e Total Ammonia

* fDOM



ALERT V2 - Paris operational installationgy %

City

Fluidion ALERT V2 - Laboratory (Ablon)
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ALERT V2 - Berlin repeatability study g%

2021 Data: Single-point offset correction -City

5

Single-point offset correction applied

Achievements:

4.5

4

v’ 7 dilutions + blank

v’ 53 ALERT V2 measurements

v’ 56 side-by-side measurements
v No operational issues

v’ Excellent linearity, R2=0.9991
v’ Excellent repeatability:

35

3

2.5

QC ALERT V2 value (E.coli/100mL)

s 2 a3 384 a5 0.15 log,, (V2) vs 0.08 log,, (Lab) @ 200 MPN/100mL

Laboratory value MPN/100mL

Side by side log (Raw ALERT V2 vs. Lab MPN values) 0.08 |Og10 (V2) vs 0.13 |Og10 (La b) @ 4000 MPN/lOOmL

Alert V2 (2021 Berlin study) 0.03 log,, (V2) vs 0.11 log,, (Lab) @ 20000 MPN/100mL
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Prediction tool

 Flowrates

e CSO Standard application
- WWTP

* Rivers

* Rainfalls

Changes in

the del New data Statistical model
sewerage moae generated developed by KWB

Deterministic

network ProSe
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Prediction tool for ML-based EWS
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Interactive model analysis Digital

; City

U\::f" Bathing Spots Predictors Feature Groups Prediction models admin FAQ Documentation Log Out

Predictions models constructed for Pont d’léna

Pont D'lena Rg
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The applications Water

[ Expert App] [Public App]

Sociological studies Apps development
» Interviews Provider enrolled by SIAAP
» Focus Groups 1
» Diversifies groups
> Content of public app Participation to COP and
» Community of Practice / Focus Groups \
» Members
> Bathing site manager Specifications Development
» French partners > Content > Mock-
5> Role on-en ock-up
> Content of the apps > Design » Prototypes

> Data needed » Technical specificities
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The use of satellite data for oil
spill detection in inland waters

Dr. loannis Lioumbas
Katerina Christodoulou
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Department of Research and Development

DigitalWater 2020

L7 | | —q _. - -
Commumty of Practlce CXJ v
y 2022, e

- ’.,u.',’:. CET —



X
W
=3

aQuaisS

aqua3s

Exposure of citizens to potential disasters has
led to vulnerable societies that require risk
reduction measures. Drinking water is one of
the main risk sources when its safety and
security are not ensured.

aqua3s project steps in to combine novel
technologies in water safety and security,
aiming to standardize existing sensor
technologies complemented by state-of-the-art
detection mechanisms.

DigitalWater 2020 O



Area of Interest 0QUA3S

Polyphytos Artificial lake ~120km

This reservoir is the artificial lake of Polyphytos
which is the main source of drinking water for
Thessaloniki and provides drinking water for
+1M citizens

Thessaloniki
Water Treatmen:
Plant

* Has an area greater that 70km?

* Isrelated with a significant variety of
anthropogenic actions

* |slocated at a distance more than 120km
from Thessaloniki Water Treatment Plant

\

Polyphytos Artificial lake ~70km?

DigitalWater 2020




AQUA3S

Description of the situation @8

Periodical presence of hydrocarbons in the inflow
of Thessaloniki Water Treatment Plant

Difficulty to locate the exact source of pollution

Preliminary exploration of the Copernicus products

Dgita'IWater 2020 | \



Satellite tools

Typical case:
2021-12-24

Image analysis:

True color,
Based on bands 4, 3, 2

Sentinel 2 bands

Central Bandwidth | Spatial
wavelength | (nm) resolution
(m)

Kato Komi

Satellite ima

_.https://apps.sentinel—hub.com/

S i
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Rymnio

ty of Practice, 20/01/2022
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Prosilio

Polyrracho

aqQuais

Platanorevma

¢+ Nea Lava
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Satellite tools

Satellite images along wnth filters have shown various formations _.0Qua3s

https%s gentinel-hub: com/, » D e
s «C\*\ i G o

Typical case:
2021-12-24

Image analysis:

Normalized Difference Water Index
(NDWI)

DigitaIWater 2020 W O=<re



Satellite tools @8

Satellite images along with filters have shown various formations OQUOES

https://apps.sentinel-hub.com/
Typical case: Aol

2021-12-24

Image analysis:

B04/B0S e

PleEneraying

Sentinel 2 bands

Band Central Bandwidth | Spatial
wavelength | (nm) resolution
(nm) (m) W Lo ol
1 443 20 60
2 490 65 10 Sanvie
3 560 35 10
4 665 30 10
5 705 15 20
6 740 15 20 ™ KestEnis
7 783 20 20
8 842 115 10
8a 865 20 20
9 945 20 60 1
10 1375 30 60
11 1610 90 20
12 2190 180 20
P,
https://platform.pulchra- ey

schools.eu/wp-
content/uploads/2021/02/User-
guide-for-the-Remote-Sensing-
Tool.pdf

DigitalWater 2020



Satellite tools @8

|

Satellite images along with filters have shown varlous formatlons OQUO3S
https://apps.sentinel-hub. com/ s = - 3 Q 3 . |

Typical case: | el - af S

2021-12-24
| v Pyrges

Custom script:

Oil Spill detection

Rlatanonevma

let R = (B03/B02)

let G = (B03+B04)/B02
let B = (B06+B07)/B05
return [R/3, G/3, B/3]

Kranidial

The OSI (Oil Spill Index)
uses visible Sentinel-2
bands to display oil spills
over water in the
cost.aI/marme E.%~ i
environment.




Satellite tools Satellite images along with filters have shown various formations aQuais

Typical case:
2021-12-24

Image analysis:

hlorophyl

if ((B0O5+B04)==0){
return [1,1,1]
b
var val = (B05-B04)/(B05+B04);

return colorBlend
(
val,
[-0.5,0,0.1,0.2,0.3,1],
[
[0,0,1],
[0,0.5,0.5],
[1,0.3,0],
(1,1,0],
[0.2,0.8,0
[0,0.5,0]




Operational application

QOil Spill detection

Chlorophyl

A
w0
vo'ol




Operational application

QOil Spill detection Chlorophyl
W N R T I e ] : o

Y
v o'\ .

£ h,
Lat 4073722, Lng 2151014

Good identification of the spill-formation spatial distribution

Relatively frequent new images (one image per five days)




Operational application &

AQUA3S

3. Efficient vigilance for our company mitigation actions

2. Optimize the sampling procedures

1. Oil spill diffusion model to locate possible sources' position and
forecast the spill route in the lake =

Raw data for

Good identification of the spill spatial distribution

BUT

Relatively frequent new images (one image per five days)

DigitalWater 2020
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Operational application <

aQuaisS

3. Efficient vigilance for our company mitigation actions

( mapbox = p
13/01/2022 A R | xS N o : Katdotaon nuépac;

Sentinel-2 _ . _;V FL i Sentinel-2

B [Mpaypotikn eiova L : : : X Hpepopnvia:
M NIR (B08) & , wtia e 13 January 2022 - 11:23:41 (EET)
B NIR/Green (B08/B03) & o : ¢ 4 ATIOOTOAN:
M False color (B08,B04,B03) ’ 5 ! A S Sentinel-2
B Neployr oapwong o e : i e i : : Opyavo:
v Knhieq & ' _ PG g A o™ ! Multi-Spectral Instrument

: ' : ApBpag pixels knAidag:

3840

EpBadov knAidag (T.p.):

516480

AptBpog pixels meptoxig ocapwong:
98565

Mooootworn vépwong (%):

75.415

Moodotwor xLoviou (%):

0

Mooootwon knAidag (%):

0.453

Early warning system incorporated into our company procedures

DigitalWater 2020 [ O</°

THESSALC



e
Overall benefits <

aQuUa3S

- Scientific:

- Novel methodology developed to detect irregular formations in
inland waters

— Research initiated to offer methods to discriminate the type of
formations observed on water surface

- Economic impact:
- Optimize the sources related to sampling procedures

- Avoid additional sources that are necessary  for
treating contaminated water in TWTP

—>Societal impact:

= Further enhance the water safety procedures related to drinking
water supply to +1M citizens

DigitalWater 2020




Desired future satellite-based features aQua3S

1. More frequent satellite images
2. Better image analysis
3. SAR based tools in better analysis

4. Advances in qualitative discrimination

DigitalWater 2020




Thank you for your attention () ZYAQ

Quality in life!

O ( ’ l ' O ; ; THESSALONIKI WATER SUPPLY & SEWERAGE Co S.A.

DigitalWater 2020
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@ Bioros

Machine Learning inflow forecast ="
for real- time control of WWTP
(Copenhagen)

E———

Barbara Greenhill Laura Fralich
Project Manager Data Scientist
BIOFOS DHI
== bg@biofos.dk lafr@dhigroup.com
digital-water.city i f ek
1 o digitalwater_eu B



Setting the scene
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Background:

BIOFOS operates three WWTP, servicing 15 municipalities and
1,2 mio. people.

Two of the three catchments have mainly a combined sewer
w%@rrp generating considerable rain runoff and inflow to the

BIOFOS operates only the WWTP in these two catchments and
does not control pumps or retention bassins.

BIOFOS WWTP operate in two modes: dry whether mode and
a wet weather mode of operation, depending on the size of
inflow to the plants.

Problem:

With more rain events, it is crucial to ensure that capacity
available in urban drainage systems is leveraged optimally.

BIOFOS currently uses a simple forecast model and control
points in the catchment to change from dry to wet weather
operation. —> we observe wrong starts.



Digital

Why machine learning for real- time% "
control of WWTP?

Motivation and expected benefits:

We expect ML to be a valuable tool to generate fast
and reliable forecast, facilitating optimal operation of
wastewater treatment plants (WWTPs) and better
utilization of detention basin storage during rain
events.

Improve decision making at the plant regarding dry or
wet weather operation.

Increase flexibility in operations, both at the WWTP
and the catchment.

Minimize bypass (only mechanically cleaned water) at
the WWTP.

Investment in new infrastructure can be reduced,
saving environmental and monetary costs.

Leverage on the existing online- data.

24/01/2022



Digital
Water
City

Case S'I'U d Time series data from rain gauges, level,
y flow, and volume sensors
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Methods

Radar to rain model

-

Radar
reflectivity

Radar — 2x2 —~{E—~ - 10100

'
' X3 1000
input 4

B time distributed dense
dropout l
fully connected
softmax
conv2distm

Rainfall
intensity

24/01/2022
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Rain to flow prediction

Rainfall

intensity

Level, flow
and volume

Gradient boosting model /




WWTP Inflow [m3/h]

Flow predictions from rain gauge-based v
model

Inflow to wastewater treatment plant, predictions made at lead time 30 Inflow to wastewater treatment plant, predictions made at lead time 120
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Value creation for BIOFOS

Proof of concept- is ML a reliable tool for

real- time control?

If it is- integrate the ML tools as a decision
support system within BIOFOS' control

system.

Leveraging on existing data.

Improve integrated control between the
WWTP and the catchment, achieving better
operation and environmental benefits.

24/01/2022

WWTP Inflow [m3/h]

Digital
Water
City

Inflow to wastewater treatment plant, predictions made at lead time 30
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Waternet water cycle utility Amsterdam

Sewage system

Households and
businesses

Drinking water ( ,

Production of drinking water

S

Waste water treatment

Clean water

Dike Dike

Rivers, ditches and lakes

Q waternet
regional public water authority
amstel gooi en vecht
city of amsterdam



Our service area

» 18 municpalities
» Ca 1,3 million inhabitants

> In Amsterdam all water tasks

I~ 2
Haarlemlrrli A

en Spaarnwou

Huizen
Blaricum '

Laren

Hilversum o

Q waternet
regional public water authority
amstel gooi en vecht recht
city of amsterdam




FIWARE
4 WATER

Led by Led by
® (Greece South West Water Waternet

Athens e Water Supply System
real time operational managment

e France

Cannes e Improving the Water De
Supply System Led by
Suez Smart Solutions

e Netherlands

Amsterdam e Intelligent control
for wastewater treatment

e United Kingdom

Great Torrington e Smart Meters

and Customers This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 821036.
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Nitrous oxide (N,O) gas emissions

Real-time measurement in off-gas aeration tanks 2901 mars
_ | mAT6
(ATs) of WWTP Amsterdam West starting 2016: iy
& 1200 -
S 1000 -
15 — 28 kton/year CO2-eq £ 800 -
® 600 -
400 A
200 -
0 4
O aoefh adbe® adbed ad
g&%sgagsgaé’sgag




Full-scale research lane

Objective: Reduction of nitrous oxide
emission and electricity use aeration

J—I—l

Installing additional Treatment optimisation
sSensors with Artificial Intelligence




Additional on-line sensors

N\ ,//////////,

Y

e — /
Afcop vordesiwerk 2 Sl

Aeration tank Off-gas

Research facility

Q waternet
regional public water authority
amstel gooi en vecht
city of amsterdam



WWTP Amsterdam West Al setup
[ sensorgaia || itent |

A 4

Several
softsensors

Influent
forecast
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Digital twin:
Environment model

[x,IO' x210’ — Xnto ]
X1, Xt ey X1 ] i
' ) ' ep t+1 t+1 i
Leamning Vi Ve %iws ViRt
[x4+85, x,+99 X,+95] Model
y g veey

Q waternet
regional public water authority
amstel gooi en vecht
city of amsterdam

Action (e.g. change setpoint)

\ Training

Optimization
agent

Reward based on N20O emission and ener



Data used in digital twin

« Setpoints e.g. oxygen setpoint in aeration tank

» Water flows e.g. influent, internal recirculation flows

« Water quality parameters e.g. oxygen, ammonia, nitrate, dry solids

* Air flows, incoming process air and off-gas flows

« Off-gas quality parameters e.g. N,O

* Blower data e.g. energy use

* Air valves settings of the different compartments in the aeration tank

, » 3

regional public water authority

amstel gooi en vecht
city of amsterdam



Automatic Data Validation and Data
Quality Control

« Simple statistical methods to detect gross
sensor anomalies due to sensor failures. |

» Collection of crucial metadata on sensors | L A
and guidance from process technologists.

» Detection of contextual anomalies using
model-based detection.

* Development of soft sensors for crucial | -
parameters (such as NH4 in aerobic tank) |
for data reconciliation.

« Conduct a (near) real-time data validation
process using Fiware.

Detection of Anomalies for Sensor: 2522 NBT_QT212 CZV_PW, Variable: Effluent COD (UV-VIS)

2042y

202048



Validation results for N,O emissions
and blower energy use

2500 - — out_N20_volume_true
out_N20_velume_est
|
2000 A I
|
1500 1 i‘
|
\ \
‘ | | | h‘
1000 - X b . A 1 1
| | N M ) F | f L]
| ‘ 1\ 1‘\ | '|. L v‘i ( ;1| ‘\‘ - 'i’,\‘ ' I
l A ” \ f | | L
.ll f | 4 [ i 8 - [\ ? | : l [V —— energy._true
i\ \/ f | 1 A | ) [ | A ‘ i | ‘ ‘ — energy_est
0% [ | eilmUIAEES ) 1 1] [ | \ ' ' ‘ =
VLA ATV T I | 1
\, ‘i u‘ ' | | \ | t{ \ V ‘ | 'tl [ | ‘1 [ | | [ Il )
(WA \ ) \J | L.} \ \\ | ,‘ ! s ‘J 1] Lh ,f |11
B Y i v Y “ \/ ol N/ IRV RS WV/‘\I Y I [ SR, L' TR 1\ [
' ' / [l | (]
\ [ 1 ’ } L\
o 2500 5000 7500 10000 12500 15000 17500 ‘ ,"' ]“ l | ‘ “’
14Uy Il 'ny f 1 | P | |
B 2 [ ] f | \ |
0 | N A fl [ N n ’ | | ) ? l “ l, |
b [ ‘ ‘ ‘ (| f \ (1 1 |
' \ { | | \ ) | ‘ { ‘ |
1200 | [ | [l | [\ | [ ‘gx “ ; \ [ |
J [ | |
' ]r [ ! f } | |
f ‘ | r " l ; ‘ [ | | i
1000 T | L GO (0T R BY &N LA | ‘ ; "R ‘
| | | \ | I\ 1/ | \ | J | |
‘ ik 0l [ ’ ‘ L F W% ".‘ sl | \ | [¥ | "
|I - ALY ] V | T | | P ‘ { I‘ H ‘
|\ | J [ X i AL’ ‘ f
800 o Ly = | | ‘ ‘ \ \ | [\ i A I | iyl
\ oW | ! | | \ | 3 ! | 'N\g.l } \‘ ¢ ‘\ [
a I |
IR R (R R A U LA
Q waternet = ¥ W o & Y Ny W W RN YN
regional public water authority v ' | ’ v
amstel gooi en vecht -—

city of amsterdam 0 2500 5000 7500 10000 12500 15000 17500



Integration of FIWARE to legacy system

= Waternet legacy system
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Al control implementation
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Lessons learned

* Installing and maintenance of new sensors is time consuming

« Constantly checking data quality gives lots of new insight in the processes
« With fast agile implementation you learn quick and you fail quick

* Close interaction between data scientists and technologists is essential

* You need data scientists and machine learning engineers

* We just started to explore the power of implementing Al

Q waternet
regional public water authority
amstel gooi en vecht
city of amsterdam
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Digital
Water
City

New low cost sensors

for CSO monitoring
in sewer networks -z

Regina Gnirss Head of R&D, Berliner Wasserbetriebe
Michel Gunkel, Berliner Wasserbetriebe

KWB

dipital-watur.city has received funding from e
Europea Hae
Pragramme under Grant Agreement No. 820954

: Sofiyska Voda
Berl 180
‘ ar/(;rs’ferrbetriebe f\f\c,\ IC;ACK;‘\» @ IOTSEﬂS

digital-water.city
W digitalwater_eu



COMBINED SEWER OVERFLOWS & Witer

.City

— 3 billion litres/year untreated wastewater.
— 2.2% of total flow of WWTP.

— From > 650,000 overflow structures.
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CONCEPT OF TEMPERATURE SENSOR e
for CSO’s

T — Main flow
Manhole Manhole
chamber hamb

+
i o river M&'f ;

CSO
pollution episode

Temperature sensor




Digital

Sensors + data fransmission + web plaiform & %
interface

Online

k—)» -
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Digital

A neitwork of low-cost temperature sensors 5 Water

for real-time monitoring of combined sewer

overflows

Demo cities

.City

Sofia

# Berliner Sofiyska Voda
# Wasserbetriebe

,-"i¢\

Wilmersdorf - CSO thresholds

\' ¥ / oL

NGASS

8 demo catchment area

: 3.160 ha
i 260.000 inhabitants
"~\ 19 CSO structures

Legend 7! »

CSO threshold / X |

“/

—— outflow sew: ‘

mmmmmmmm ‘\ ‘\’ ::

combined s Eewer y -2 ‘F*“
= o = ; "

Berlin: sensor network with 19 measuring sites (10 offline, 9 online)



Digital

Sensor installation for CSO monitoring: Watar
offline and online




Digital

Conclusion iy

UTILITES: BWB & SV
. Sofiyska Voda Berliner '
Feedback overall positive. R~ @\ Wasserbetriebe
Easy installation, reliable; easy to change battery; easy to clean.
Online platform: easy to access, usability high.

KWB

DEVELOPERS: ICRA & loTsens

Good-valid concept-approach, flexible and tailor-made to fit Utilities needs.
Improvement in its application (feedback. from utilities
Working on upgrades such as connections to rain data and flexibility in communication protocols.....
0O N0
Results coming soon ICRA%0 \J IOTSENS
Limited usage so far due to covid delays.
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Turbinator

A new turbidity and water level sensor
Goteborgs

Stad Helen Galfi

. City of Gothenburg
@ I V l Sustainable Waste and Water - Kretslopp och vatten

Sweden
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Challenges

¥ ® N y -
HALLBAR STAD — OPPEN FOR VA RLD'
Nl



N ee d S ‘ @ gtigaeborgs

Wireless cata G+ Aabovny

transmission ¢ I

Manhole

Wator-lovel sensor




Digital solution | 5% corcvors:

Turbinator — IVL development

- measuring turbidity and water level

- based on image processing and machine learning
algorithms

HALLBAR STAD — OPPEN FOR VARLDEN




Digital solution — Turbinator step by step

High water level

Laser

Water level = X

Low water level

Camera

Turbidity = 10

Convolutional neural network — Al trained

by thousand of pictures with varying
turbidity to learn to recognize how varying
turbidity values look like.

Goteborgs
Stad



Digital solution — Turbidity measurements| % cooss

100

R2 score: 0.8747543813680295
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s oteborgs
Benefits K Eouk

Turbinator

- affordable components, can be
Installed in many wells

- contactless and battery driven
(3y battery time) minimum
maintenance o

- easy to install

HALLBAR STAD — OPPEN FOR \SARLDE




Cha"enges ‘ %gtéatdeborgs

 Turbinator seems to work on low turbidity ranges
« TSS vs turbidity — correlation analysis
 Turbinator in underground conditions vs surface conditions

 Validation and data in shared dataplattform
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Vision \ &gﬁbmgs

City of Gothenburg urban water map with real-time measurements at
discharge points
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A holistic water ecosystem
for digitisation of urban
water sector

)

Greening the economy in line with
the sustainable development goals

Tools for wastewater
Mmanagement

Presenters: Ignacio Casals (Aguas de Alicante) / Joao Pita Costa (IRCAI - UNESCO Al
Research Institute & Jozef Stefan Institute)

DigitalWater 2020
Community of Practice

SC5-11-2018 || Digital solutions for water: linking the physical and digital world for water solutions



CONTENTS

Background and motivation of the Pilot

Use Cases for Waste Water Management
NAIADES Water Observatory: Objectives

Wastewater Through the Water Observatory

 NWO Filtering News Feed
« Exploring News & Twitter

« Exploring Research
» Local Statistics for Insight

Challenges of implementation

Monday, January 24,




Alicante: Background and motivation il

Alicante is a Mediterranean coastal City in the Southeast
of Spain

Pop. 335,000 inh. (> 500,000 in the summer)
Aguas de Alicante manages all the urban water cycle:
» Drinking water production and supply
« Waste water collection and treatment
» Recycled water treatment and supply
Alicante is subject to extreme weather events:
» Long drought periods
» Torrential rains and fast flood episodes
Sensitive coastal waters:
» Economic relevance of beaches for tourism
» Valuable sea and cost ecosystems

.......

.......

rline




NAIADES: Use Cases for Waste Water Management

Sewerage Saline infiltration detection

» Detect, locate and monitor saline infiltrations
of phreatic water into the sewer mains which
cause:

» Sewer deterioration
* Increased waste water treatment costs
» Barrier for waste water regeneration for reuse

G~71357 -> BS71361
nto DN 800

INFILTRACIONES EN POZO CONTINUO

038.02.17 10:00 L:+052, 30m Nr:000 +00, 78%

NAIADES Water Observatory

» Extract knowledge from all available online
sources

* Real time and long term management of the
sewerage and drainage networks

Event detection and analysis

Monday, January 24,
2022




NAIADES Water Observatory for Waste water: Objectives

Real Time
& Short
Term
Operation

Long
term &
Strategic
Planning

Nowcasting and forensic analysis of
events:

Sewer Waste
overflow water
and local discharges
flooding to the sea

Unpleasant
odour
episodes

Access valuable insight on

Global KP|
tendencies S Topics of
in waste bencr;r::grkmg public
water . . interest
management interrelations

Innovation
and
technology
trends

3DIAI3S 121eM a3 Jo Jesieldde B yoeqgpaay s,uaziil)




Real tlme awareness of wastewater-related events

v | Reatieg modeld  Show Engah only Pasred
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N Records por oy -

5,791

Number of records

Furnber of reconds

Putiic parception by time

! records
=1
=

(d We can learn relations between Twitter-

O A real-time stream of news on
wastewater-related water events, e.g.,
floods can help us monitor specific
topics

O Explore best practices from news and
research worldwide using multilingual
capabilities to learn from similar cases

O Twitter dashboard with data
vizualisation modules for research (to
explore what is useful to show)

O Nowcasting from Twitter triggered by
weather can be used to define alerts
based on thresholds

News-weather to from historical events
and investigate causality



An Appropriate Configuration of the News Feed

= eventregistry

Home > NAIADES WasteWater - Alicante Options v

Configure topic page N

Add conditions Topic definition
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Further Exploring Wastewater News

=== =
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[«

List of articles (61,982 results found)

List of Articl : : : T
H RS Note: Since the simple search mode was used, the results might mention just a subset of the

entered keywords. To change the search mode, click the (7 icon next to the Search button.
Top Concepts

*n  Languages VIEW: List \» SORTBY: Relevance

Tag Cloud El temporal deja un récord de lluvia en Alicante y los municipios trabajan para 20 MINUTOS
recuperar la normalidad Wed, 21 Aug 2019, 19:34
Timeline El temporal que afecta estos dias a la Comunitat Valenciana ha dejado este miércoles registros Duplicate of this article

histéricos en la ciudad de Alicante, que ha vivido la jornada de verano mas lluviosa en 160 afios, ha

News Sources provocado el desalojo de sus casas de seis personas en Els Poblets y El Verger y ha causado ...

®  Article authors

El temporal deja un récord de lluvia en Alicante y los municipios trabajan para VALENCIA NOTICIAS
recuperar la normalidad - Valencia Noticias Thu, 22 Aug 2019, 09:23

¥ Sentiment

ALICANTE, El temporal que afecta estos dias a la Comunitat Valenciana ha dejado este miércoles Duplicate of thi

Concept Graph

registros historicos en la ciudad de Alicante, que ha vividckla jornada de verano mas lluviosa en 160
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Exploring Best Practices & Innovation on

Nﬁ%}s WATER OBSERVATORY -ALICANTE
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Observing Progress Through Indicators

Xoaxis: Mawsed Wister . Y-axis: Trowted Water 20! Water usod cgens

-~ O Q Identifying relevant datasets to clean &

R ingest into the system allows us to
understand the wastewater progress in
local statistics and compare regions

O Understanding what indicators matter
can be helped by the analysis of a single
time series for one indicator

. . I e, A . Al et Y

& & # & & & & & &

O We can use this data also to try and
predict causality between indicators

- & 38 8§ & & % § 8 § 3
D) M L i | M AL G L LS |




Challenges of Implementation

o O O DO

Difficulties to appropriately acquire the appropriate local statistical data to
feed the Water Observatory

Low adherence to the social media Twitter in Spain and consequent lack of
data ingested

Need to add additional local news sources that complement the information
collected on water-related events

Relevance of the configuration of the data ingested and the appropriate key
phrases used to better capture the event and know what to monitor




