Data Spaces Symposium
Water Data Space
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Motivation

Water Sector @I

+ Hydraulic Modeling 1.0 to 2.0 using
Al, 10T, big data ...

Advances in loT and Smart/Remote

sensors
: - Big data - heterogeneous sources
gi?c?rr:lnzrg:ea::ﬁ:tig;;he key actors, WATERVERSE Precision-based Al analytics
- Lack of standardization (industry- + Advanced sensing and modelling
wide) technologies
- Challenging Data exchange & Semantic representation/ reasoning &
interoperability Smart Data Models
- Reluctant to adopt open-source Al for Bl processes
solutions
- Missing global integrated P/C security \
K context j S S . Y
- Small (economically) market size w ~ 0 - "
To develop a Water Data Management Ecosystem (WDME) for making data 3
management practices and resources in the water sector accessible, affordable,
secure, FAIR, and easy to use o .
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The Project at a Glance

Water Data Management Ecosystem for Water
Data Spaces

ms HORIZON-CL4-2021-DATA-01-03— i I
Technologies for data management (Al, Data TN VT RO
and Robotics Partnership Jpwn KWR '
9" Start Date: 01 October 2022 @z . £t 1Y RUSSIA
*¥® a End Date: 30 September 2025 S~ -
Water AND Y
s7ml w Total cost: € 5 253 964,65 B 00 T

$ ] a EU contribution: € 4 510 509,90

m 17 partners from 10 EU countries

m 6 RTOs

m 7 SMEs CEIALEA
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m 1 large industry eurecat
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WDME Logical Architectyss

Third Party Application Layer

m Multi-layer architecture to | ===

m consider the entire data lifecycle (collect, harmonise,
fuse, manage, process)

Data Preparation Pipeline Editor

Data Processing Layer

m empower the interoperability and trustworthy data

sharing

m assess FAIRness of data assets eoonelate

N

Bupndwo)
abp3 jusajolje-Abiaug

m ensure security and energy efficiency in water utilities \
Data Management Layer

o —
operations sockcnainbased | openata | | oo o | ] |outaMenagement
Data Provenance Federator eniextiEroker System
N Identity,
/N

Historical Access and
AN Context Data (Cyber)Security

Management
Interoperability and Data harmonization Layer

Water Ontology
and Smart Data Data Harmonisation FAIR Assessment
Models

Data Collection Layer Device Manager
ﬂ

AR iaRy
tHH tH
Database/ @
APIFTP Data Lake APIHTTP -

(JSON, ZIP, XML) Synthetic [oT Data’
" Generator '

Data sources




WDME ROs & link to DS

Empower Data Sharing & Interope

* NGSI-LD Context Broker

* Blockchain-based data provenance
tool

* Water Ontology Catalogue

* Smart Data Models for data
harmonization

* FIWARE Data Converters (NGSI-LD)

* loT Device Manager
* loT Agents and system adapters
 Data Connectors _

—

Technical Building Blocks

Data Interoperability Data Sovereignty & Data Value Creation
Trust
Data Models Access & usage policies Data, Services and

and control Offerings descriptions

Publication and

Data Exchange Identity Management

Establish a FAIRness

cosystem
* Data catalogue for Open
Data discovery

» Data exploration and
navigation tool

* Tool for FAIRness
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CASESTUDY1 CASESTUDY 4
Location: province of North Holland, Location: Devon and Cornwall, UK
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CASESTUDY 2 ” : ' CASESTUDY 5
Location: municipality of Borchen, Location: Andalusia, Spain
Germany
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South West
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CASE STUDY 3 :
: Location: Finland
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wm  WATERVERSE

NL Pilot Use Cases

m NL#UC1: Collection and harmonisation of
heterogenous data
m NL#UC1.1: Collect & harmonize raw datasets into WDME.
m NL#UC1.2: Synthetic data generation

m NL#UC2: Sharing of the collected after its
preparation

m NL#UC2.1: Newly acquired data to perform model / i ' Ay
predictions for Cl concentrations. R I
m NL#UC2.2: Data validation and reconciliation Location: A.nd’fk’The N,ether.lands. - ':-"?‘_;1

* NL#UC3: Federation of external data to make
available to Water Utility teams L

m NL#UC3.1: Data visualisation . '. '. B .' : .

m NL#UC3.2: External sharing of Cl model predictions :’.-",.- : - : . L . ,
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Water Data Management Ecosystem

WATERVERSE
Water Data Management Ecosystem for Water Data Spaces

practs
nEgEms

Data Portal Data Preparation Fipeline Editor
- - o

Cybersecurity for Water Utilities

Open Data Catalogue Digital Twin

vetic 0T Data Generatar

'WDME Data Pre-Processor Tools

Data Harmanization Data Validation and Reconciliation Data Bakancing

-Based Data Provenance

Water Ontofogy Catalogue
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C KAN Data PO rta I Waterverse Portal

Gerasimos @& 1 © o £ Gerasimos @ 0 & @

o Datasets Organizations Groups About 'WDME Portal
Datasets ~ Organizations ~ Groups  About  WDME Portal 'g s

‘ WATERVERSE

‘ WATERVERSE

# Datasets
# Datasets

T Organizations

Add Dataset
CERTH 2 L3

Search datasets...

T Orpganizations
suw E)
pun E)

CERTH @

T CGroups

2 datasets found Orderby:  Relevance

Organizat CERTH x
waterves 20 datasets found Order by: CEID
WATERVERSE_CERTH_Earth-Observation-Algae Map Chlorophyll-a_V1.0

Ettlen Test [ Json |

WATERVERSE_CERTH_Earth-Observation-Muddy Water_V1.0
KNMI dataset rehearsel day

You can also API Docs)

T Formats

- WATERVERSE_PUC1_PWN_CL Model Prediction_V1.0 @

waterQuality €

pen €

Y Licenses

dd = Acquire

dsf

Cpen Data Commons A... @)

KNMI Harmonized Data - Training Day PWN Pilot
Short cription of KMMI Harmonized Data - Training Day PYWH Pilot

temperature &)

uk €

cerh o WATERVERSE_PUC1_RWS_water quality observation in Netherlands_V1.0

chii@)
. hitp-Tpublications europsa.suresourca/authorttyMie-typaljeon
environmentagency @ [ 250w | ifp:ipotitcaiions europa suvcscuraiauthortiyie-fypalteon |

knmi €3 Waterway observations v2
Show More Tags

T Formats test_dummy
JSON €D £

hitp:fpublications
pripublcation WATERVERSE_CERTH_Earth-Observation-Algae Map Chlorophyll-a_V1.0




Create a Dataset & Check FAIRness

‘ll WATERVERSE
# Datasels = Create Dataset

© What are datasets?

vhen searching for daf

Dalasels  Organzaions G

[dalaset/zdataset: | Edit

can only be a d by certain users. while public datas

archable datasets can be searched by anyone, while not-searchable datasets can or
directly its URL.
Allowed Users:

Acquire URL:

Author:

Author Email:

ple.

Maintainer:

Custom Field:

Custom Field:

* Required field

U - |

WATERVERSE
# Organizations = pwn = KNMI Harmonized Data -

KNMI Harmonized Data -
Training Day FWN Filot i Dataset i Groups

F:
0 KNMI Harmonized Data - Training Day PWN Pilot
‘Short description of KNMI Harmonized Data - Training Day PVWN Pilot

Data and Resources

harmonized_data_v1_training_day

knmi netherlands pwn temperature

Additional Info

Field
of digital water in Author

the context of... read more Maintainer

Version 1.0

Last Updated March 5, 2:00 AM (UTC+D 1}
Created February 27, 2024, 11:28 AM (UTC+02.
FAIR - Evaluated metadata dct-Aith

fo deatdistribution,dct modified, dct:publisher, dctidentifier,dca

& License tcontactPoint rdf-type:

FAIR - Not evaluated metadata ormat,dct license dct spafial dctaccessRights, deat:medi
ype. det temporal deat-them essURL det righ
atbyteSize deat-downloadURL

FAIR - Score 70

eative Commons Attribufion

., ®ee o o
.

The dataset is enr:ched Wlth new
metadata glvmg a FAIR score .



Data Preparation Pipeline Editor

search Q IMPORT DATASOURCE CREATE DATASOURCE

£ Datasources

Open Dats Conmector - KNMI - Training Day for PWH Pilot

— O Data Connector - KNMI - Training Day for PWN Pilot
Lo

L Data Connectors: RWS \
[ 2 cer | >

Data Connectors: KNMI

Create Endpoint

QUERY 4
o‘:

default description

CANCEL

R N A A




Data Preparation Pipeline Editor

Mashups > Collect and Harmoniz. CONFIGURE

E= Mashups

[P PT R ————
oo T k

Delete RWS Duplication
- o -

-
-3
7]

CL - PWN - Prediction
- -

CUSTOM OPERATORS

‘E= Mashups > Collect and Harmoniz v @ CONFIGURE s FLOW 48 SHARE

= Connect parameters

% CONFIGURE = FLOW *& SHARE

Drag objects from source tree 1o target parameters in order 1o create connections

Source Target

SERVICE: KNMI Last 2 Days Data during PWN Training Day (Data Connector - KNMI - Training Day for PWN  OPERATOR: FIWARE Data Converter
Pilot)

Datasources
This is a simple test for Waterverse Algorithm Operators

Target parameters.
Custom Operators
SMART Datamodels
Matrix Operations

% station_code : 235
Clustering operations
Graph operations
Math operations

CANCEL Timeseries operations

Remote Connectors




Data Preparation Pipeline Editor

e+o Flows

Q CREATEGLOW

© Fiow to Send PWN CL Prediction Data to CKAN

WH - Prediction: v2-Harmonization

) Flow 10 Send RWS Daily Data to CKAN
Collect and Harmonize Data Daily fror

oo Flows > Push KNMI 2 Daily Harmonized Data to CKAN

) Flow to Send KNMI Daily Data to CKAN

t and Harmonize Data Daily from KNMI: v1

TRIGGER TARGETS

o t= Collect and Harmonize KNMI ...

VERSION. v1 -



Data Visualisation - Dashram

&8 Dashram Dashbosrds  Charts  Datas  SQLLabe 4+ Setlingse EE e
4} Dashram  Dashboards  Charts Datas SQL Labe ++ Settingss EE«

- Strategic advisor ot
Data Databases Datasets Saved queries Query history T s &

i Skl Average lJssellake without Andijk H Average Andijk H rws_map

Name Type  Database Schema Modified Modified by Owners Actions 61 3 3
.

pwn_chi_prediction.v1 Physical PostgreSQL - PWN - Dashram  public aminute ago Superset Admin
-1.6%

-O- AVG(numValue)

Synthetic_Data_Rehearsel Physical PostgreSQL - PWN - Dashram  public aminute ago Eric de Vos
water_quality_observation_rws_v2.2 Physical PostgreSQL - PWN - Dashram public an hour ago Superset Admin 3

“ : " : § lystad
mytabletest Physical PostgreSQL - PWN - Dashram  public an hour ago Superset Admin 4 7 9 - i
weather_observation_knmi_v1.0 h Physical PostgreSQL - PWN - Dashram  public an hour ago Superset Admin
water_quality_observation_rws._v1.1 Physical PostgreSQL - PWN - Dashram public an hour ago Superset Admin Average IUssellake without Andijk (gauge) 1 Average Andijk (gauge)
pwn_cl_prediction_v1 Physical PostgreSQL - PWN - Dashram  public 4 hours ago Superset Admin 100

80 120
water_quality_observation_rws_v0.2 Physical PostgreSQL - PWN - Dashram  public 11 hours ago Siddharth Seshan I
) 3 "l 140
Testtable_KNMI Physical PostgreSQL - PWN - Dashram  public 17 days ago Eric de Vos

Testtable_rws_edv Physical PostgreSQL - PWN - Dashram public 21 days ago Eric de Vos

weather_observation_knmi_v0.2 Physical ~PostgreSQL - PWN - Dashram  public 22 days ago Siddharth Seshan

: . :

ot

Operator bt L e ) D & EditReport

Cltrend and predictions Andik . Cltrend and predictions Lisselmeer at Andijk I Active

Alkmaar

Report schedule * Message content *

Lelystad
y Zwolle, OFEvery day v at 12 : © Dashboare

(O mapbo; © Mapbax & OpenStreetidap Improve this map Chart
CRON Schedule 012%+* s

Ignore cache when generating screenshot

knmi_map : GMT +01:00 (Central European Time) Notification method * &
-O- MAX(windSpeed) {7 ]
N Schedule settings Email

LOG RETENTION®*
90 days

WORKING TIMEOUT

3800 seconds Recipients are separated by " or ;"

)

Amsterdam

The \
) Mincis
Netherlands «,  ©Mapoox © Openstreetitap Improve this map




Some steps ahead towards Water Data Spaces

The GREAT project aims to establish the Green Deal Data Space Foundation and its

Community of Practice which builds on both the European Green Deal and the EU’s
Strategy for Data.

WATERVERSE has been in contact with GREAT project since one year.

We organized a common session during last Data Week 2023: Al and Data Spaces for sustainable smart city - water and
other key resources challenges

m Measures towards the creation of a harmonised and federated ecosystem based on the data space, fogcrsmg on the b
water sector and related data-driven ecosystems. = :

A workshop series on Water Data Space: .:".' . g S

mFrom GREAT and WATERVERSE experience to future Water Data Spaces workshop will be held on 16th Aprll 9 00 -
12:00 CEST 3 :

m Starting from GREAT requirements/specs, we will merge them with the WATERVERSE ones, thanks to the suppert of our key
communities.

m Other (two) workshops will follow to consolidate the results and include them into ofﬁclal reports

Water T
Europe r‘ ) i \ S DATA VALU S A
C = J Ictiwater.eu # BDV i




Thank You!

Roberto Di Bernardo,

roberto.dibernardo@eng.it
Technical Manager (ENG)

Stefanos Vrochidis (CERTH)
Project coordinator (stefanos@iti.gr)

llias Gialampoukidis (CERTH)
Deputy project coordinator (heliasgj@iti.gr)

Roberto Di Bernardo (ENG)
Technical Manager (roberto.dibernardo@eng.it)

Gerasimos Antzoulatos,

gantzoulatos@iti.gr
Project Manager (CERTH/ITI)
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