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Main Objective

Contributing to P ,  |

First European KG(s) on
DSI - Digital water consumption,
Service pollution and health data
Infrastructure (e.g., diseases

dissemination)
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Main requirements
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Modular framework for Use of FAIR principles for
sustainability of KGs creation knowledge discovery, data
management and access integration, sharing and reuse
Decentralized paradigm Compliance with (semantic)
adoption for sustainability and web standards as well as EU
rightholdership maintenance directives, vocabularies, etc..

i@

0
Ks

g‘i

WH (‘ | jm]
\/})W . C ST@AB EU GREEN WEEK 2021 PARTNER EVENT

Italian National HNO!
Research Coundil



Existing data architectures

dJdatacurepa.cu

The official portal for European data
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WHOW Toolkit Architecture
H_ End users sorvlcos/cpplcaﬁoln:

HTTP(s) WHOW Toolkit
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Pluggable knowledge graphs with WHOW Toolkit
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Technical challenges

» Integrating and harmonising heterogeneous data sources
(see also semantic challenges)

« Combining and harmonising APIs implemented according to
different principles and paradigms (REST, SOAP,
Component-based, etc.)

» Providing access to virtual KGs
» Supporting knowledge discovery

» Ensuring data rightsholdership

« Dealing with big data (also dynamic data coming from
external data sources such as Copernicus)
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River water bodies monitoring dataset - Lombardy Region

Watercourse ] . Sample Observed Observed
and Type Location/Geometry Station Date Parameter Value /

93 27480) Necaoeccostion | 0.0
[} \dwa San Rocce | 57480) $36120 NOCRO00A e} L jo0
[} Y77 203200 SESRA0 Vi) 5 4201
7 Adurs a0 Mocce 27480) 291200 Meomeooottiel ) }:w
[F} A\dws San Rocco 37480) 30410 Nooeecootiet | 0.0t
(X} Agan fan Rixice 37482 AN MR e ¥ X
(77} a74m) 50000 iy A X
%) \d>a §an Rocco 37480 30130 NCORR0008 i 0.0
T iy Sen0 : T .
MssorcoseT
L5} [arae0) 1783200 NOORO008 V1o 5 =0.01
(5} A>3 S0 Ruxco 57490 Soa100 NOCRO80008 Ve | 12t 0,01
g e San e | 87e00) Ym0 Sca o tie T gl ) 000
Adows B0 Retse azee) 292200 [ o ST 1o
[T} Adms San Rooce 57490) 261200 MCR080008 i1 | b2l 0.0
(x5} Adva San Rixice A74e) SAN0 Mcamoooatist | st 0.0
85 Adges S Resce | 874%0) 200200 58000008 Vg1 . 0.0
(7} [ arae) 203300 93008 1hs | et 0,013
[7) Apws §ian Rocco 37480 sa0 | woowcoostiet | 18
(7} Ao San R 1 aveey T scayxe0 1 wecoscontiist | 2 008
YT -7 2203200 (T - 13
Sanmocce B a7ee) | scexxo | Meceoesoosie) & 0.0
(7} -y - A0 aea e Tl &
) Aders S0 Rpose LY A08IN0 e S . Lﬁ.ﬂ
7} Advara San Roxce 37480) 376120
1) Adaa §an R 874m) a0 I
[ s S Rige |9 74u0) FSTe) <001
7} [areen) 29350
83 \dws San Rocco 37450) 301290 2t 7
(77} s San R, aree)_ 24120 0,00
() 7T 8150 .
[ 7] |___87480) 2200200 A 1
[T} \dwa §an Riico EYZIS] 20150 i I
() Ao S R | 87400) A0 2, 001
E 7] om0 - 3%
Aduva San Rocce |
E A San Riise 27ee) 20050 Inh O O
05 Adwn fan Rocco | 574%0) 5261200 ng o
[T} Ay fan R s 87480) S 1200 = )
w1 Agwe tan Roige 37485) 223290 A <
(7} Advars San Rocce 37480 3001300 o
T} Ada §an Rogse 37430 PRI <001
g Adury Son Riise 5748) A0 A < ﬁ
[T} Adws Gan Rocco | 57480) $:e10 X7
85 T R0 r
) 3748 S61290
(77} Aduas Son Focco | 57490) 32630 A 0.0
15} s G Rixie 3740) 4120 1t oo
. e Ve e Atewry At TN st ar Toee

¥
T@AB EU GREEN WEEK 2021 PARTNER EVENT

HO“Cm NOHO”O' SEMANTIC TECHNOLOGY LABORATORY

Research Coundil




s " e A8 zﬂ
v A > L ' 3 ’:,‘/
m‘ ¥ !a“ Ié ii.' !k"“t‘ ~. T . 3 Ley = .

- »;v‘ "y J "v'g
- Groundwater monitoring dataset - Lombardy Region
Observed
Location Station? R MPiS Ol st Geometry Observed  Value /

| | D:i\te ParaArneter | Paranleter Indicjator

PROVINCIA
COMUNE
CODICE PP
Data di Campionamento
NOME STANDARD
COORD (EST)
COORD (NORD)

B8G Arcene POO160110U0005 20/05/2019 Antimonio 548179 5047669 7440-360 vl <2
BG Arcone POO160110U0005 20/05/2019 Arsenico 548179 5047669 7440-38.2 vl <1
BG Arcene POO160110U0005 20/05/2019 Cadmio 548179 5047669 7440-43-9 vl <0.04
BG Arceno POO160110U0005 20005/2019 Cromo totale 548179 5047669 7440473 w'L <5
BG Arcene POO160110U0005 20/05/2019 Cromo VI 548179 5047669 18540-29-9 WL <5
BG Arcene POO160110U0005 20/05/2019 Mercurio 548179 5047669 7439976 vl <0,03
8G Arcene POO160110U0005 20/05/2019 Nchel 548179 5047669 7440020 poll <2
BG Arceno POO160110U0005 20/05/2019 Plombo 548179 5047669 7439-92-1 woL <2
BG Arcene POO160110U0005 20005/2019 Selenio 548179 5047669 7782-49-2 wall <2
BG Arcene POO160110U0005 20/05/2019 Vanadio 548179 5047669 7440622 pall <20
BG Arcene POO160110U0005 20/05/2019 Znco 548179 5047669 7440666 poll <20
BG Arcene POO160110U0005 20/05/2019 Boro 548179 S047665 7440428 Pl <50
BG Arcene POO160110U0005 20/05/2019 Cianuri iberi 548179 5047669 57128 P/l <10
BG Arcene POO160110U0005 20/05/2019 Cloruri 548179 5047669 16887-00-6 mg/l ¢ 15
B8G Arcene POO160110U0005 20/05/2019 Fyoruri 548179 5047669 16684.48.8 polL <500
BG Arcene POO160110U0005 20/05/2019 lone Ammonio (NH4+) 548179 50476659 14798.03.9 want <25
BG Arcene POO160110U0005 20/05/2019 Nitriti 548179 5047669 14797850 [T-18 <35
BG Arcene POO160110U0005 20/05/2019 Solfatl 548179 5047669 14808-79-8 mg/l S04 32
BG Arcene PCO160110U0005 20/05/2019 Benzo (a) pirene 548179 5047669 50-32-8 it <0.01
BG Arcene POO160110U0005 20/05/2019 Benzo (b) Muorantene 548179 5047669 205-99-2 (T-1] <001
BG Arcene POO160110U0005 20/05/2019 Benzo (g.h.i) perilene 548179 5047669 191.24.2 T=1] <0.01
BG Arcene POO160110U0005 20005/2019 Benzo (k) fluorantene 548179 5047669 207-08-9 palt <0.01
8G Arcene POO160110U0005 20/05/2019 Dibenzo(a.hjantracene 548179 5047669 53.70-3 [T-1[8 <001
B8G Arcene PO0160110U0005 20/105/2019 Indenc(1,2,3-cd)pirene 548179 5047669 193.39-5 [T- 8 <0,01
BG Arceno POO160110U0005 20/05/2019 Cloruro & Vinile 548179 5047669 75014 pant <0.25
BG Arcene POO160110U0005 20/05/2019 Dicloroetano 1,1 548179 5047669 75-34.3 wan <0,1
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National Tidal Network dataset - ISPRA

Station Time Observed Time Observed

| Parameter Value
( | |

station period parametro esvUrl / uTC Level
"Ancona tide gauge (RMN 2009)" |"2014-01" |"Hydrometric level near Ancona” |http://dati isprambiente.it/rmn/ancona/hydrometric.201401 csv W]AUO:UOI-S.Z
"Ancona l%de gauge (RMN 2009)" ["2014-01" |" Air Pressur.e near Ancona" hillp:}'fda[]: .fspramb:lcme.:lllrmnfancona/airPres.20F401 LSV / 01/06/2014 00:10 -4.4
"Ancona tide gauge (RMN 2009)" "2014-02" |"Hydrometric level near Ancona" |http://dati.isprambiente.it/rmn/ancona/hydrometric.201402 csv
"Ancona tide gauge (RMN 2009)" ["2014-02" " Air Pressure near Ancona" http://dati.isprambiente.it/rmn/ancona/airPres 201402 csv 01/06/2014 00:20{-3.3
"Ancona tide gauge (RMN 2009)" "2014-03" |"Hydrometric level near Ancona" |http://dati.isprambiente.it/rmn/ancona/hydrometric.201403 .csv 01/06/2014 00:30 -6
"Ancona tide gauge (RMN 2009)" ["2014-03" " Air Pressure near Ancona" http://dati.isprambiente.it/rmn/ancona/airPres.201403 csv 01/ 06/ 2014 00:40 -3.8
"Ancona tide gauge (RMN 2009)" "2014-04" I“Hydrometric level near Ancona" |http://dati.isprambiente.it/rmn/ancona/hydrometric.201404 .csv 01/06/2014 00:50 -4.5
"Ancona tide gauge (RMN 2009)" "2014-04" |"Air Pressure near Ancona" |http://dati isprambiente.it/rmn/ancona/air 01/06/2014 01:00 -6.2
"Ancona tide gauge (RMN 2009)" ["2014-05" I“Hydrometric level near Ancona" |http://dati.isprambiente.it/rmn/ancona/hydrometric.201405 .csv 01/06/2014 01:10 -7.7
"Ancona tide gauge (RMN 2009)" ["2014-05"[" Air Pressure near Ancona” |http://dati.isprambiente.it/rmn/ancona/air 01/06/2014 01:20 -10.7
"'Ancona tide gauge (RMN 2009)" ‘"2014-06" |“Hydr0metric level near Ancona" |11_ttp:f’fdati,ispramhicntc‘il,‘rmn.r‘ancnna/hydmmctric 201406 .csv 01/06/2014 01:30 -10.7
"'Anccna tide gauge (RMN 2009)" |"2014-06" |"Air Pressure near Ancona" |l;|_u,p__ﬂ'Lq.gp_1§ rambiente.it/rmn/ancona/air 01/06/2014 01:40 -11.7
"Ancona t?de gauge (RMN 2009)" ‘"2014-07" |"H‘ydromer.nc level near Ancona" |hittp:!fdanA .?sprambVlentetu/rmn.r’anconamlvdromemc 201407 csv 01/06/2014 01:50 -13.8
"Ancona tide gauge (RMN 2009)" ["2014-07"[" Air Pressure near Ancona” |http://dati isprambiente it/rmn/ancona/airPres.201407 csv 01/06/2014 02:00 Py
"Ancona tide gauge (RMN 2009)" "2014-08" |"Hydromer.ric level near Ancona” |hittp:!fdati .isprambiente.it/rmn/ancona/hydrometric.201408 csv u
"Ancona tide gauge (RMN 2009)" ["2014-08" " Air Pressure near Ancona" |lll1p:f[dari isprambiente.it/rmn/ancona/airPres. 201408 csv 01/06/2014 02:10 -16.1
"Ancona tide gauge (RMN 2009)" ["2014-09" [*Hydrometric level near Ancona" |http://dati.isprambiente it/rmn/ancona/hydrometric.201409.csv 01/06/2014 02:20 -17.2
"Ancona tide gauge (RMN 2009)" ["2014-09" " Air Pressure near Ancona" |tmp:h’dati .isprambiente.it/rmn/ancona/airPres.201409 csv 01/ 06/ 2014 02:30 -15.3
"Ancona tide gauge (RMN 2009)" |"2014-10" |"Hydrometric level near Ancona” |http://dati .isprambiente.it/rmn/ancona/hydrometric.201410.csv 01/06/2014 02:40 -17

"Ancona tide gauge (RMN 2009)" ["2014-10" " Air Pressure near Ancona" http://dati.isprambiente.it/rmn/ancona/airPres.201410.csv

"Ancona tide gauge (RMN 2009)" ["2014-11"||"Hydrometric level near Ancona” |http:/dati.isprambiente it/rmn/ancona/hydrometric.201411 csv

"Ancona tide gauge (RMN 2009)" ["2014-11" |" Air Pressure near Ancona” http://dati.isprambiente.it/rmn/ancona/airPres.201411 .csv

"Ancona tide gauge (RMN 2009)" |"2014-12" |"Hydrometric level near Ancona" |http://dati.isprambiente.it/rmn/ancona/hydrometric.201412 csv

01/06/2014 02:50 -22.2
01/06/2014 03:00 -20.7
01/06/2014 03:10 -20.8
01/06/2014 03:20 -24.4

"Ancona tide gauge (RMN 2009)" ["2014-12"||" Air Pressure near Ancona” http://dati.isprambiente.it/rmn/ancona/airPres.201412 csv 01/06/2014 03:30 -216
"Ancona tide gauge (RMN 2009)" |"2015-01" |"Hydrometric level near Ancona" |http://dati.isprambiente.it/rmn/ancona/hydrometric.201501 .csv e M
"Ancona tide gauge (RMN 2009)" ‘"2015-01 "|" Air Pressure near Ancona" |lmp:h’dati .isprambiente.it/rmn/ancona/airPres.201501 .csv 01/06/2014 03:40 -27.4
WA nrana tida canee AN 2000 1901 S 090 [T GArnmatein laval noar Anranae Wt fdati ioneambianta ithmnlaneana lhudeamatein 180 nor 01/06/2014 03:50 -28.8
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Inland waters monitoring dataset - Friuli Venezia Giulia
Region

. Watercourse, Type Sample Observed Observed Value
Location and characteristics Date Parameter / Indiiator Geometry
A \ A ) A
| I | |
Provi... @ Com... @ Nom... @ Codic.. @ Codic.. : Profo.. : Anno i Data... @ CAS : Para... @ UM $ Risul... @ LAT
PN Barcis ITOBAL41 ... ITALWOSL... ITO6PNL... F 2012 2012 Aug.. 7723-14-0 Fosforo t... mg/I P 0.00232 4€
PN Barcis ITOBAL41 ... ITALWOSL... ITO6PNL... F 2012 2012 Nov... 7723-14-0 Fosforo t... mg/I P 0.00031 4€
PN Barcis ITO6AL41 ... ITALWOSL... ITO6PNL... F 2013 2013 Apr.. 7723-14-0 Fosforo t... mg/I P 0.00114 4€
PN Barcis ITOBAL41 ... ITALWOSL... ITO6PNL... F 2013 2013 jun.. 7723-14-0 Fosforo t... mg/I P 0.00078 4€
PN Barcis ITOBAL41 ... ITALWOSL... ITO6PNL... F 2.013 2013 )Jul3.. 7723-14-0 Fosforo t... mg/l P 0.00099 4€
PN Barcis ITOBAL41 ... ITALWOSL... ITO6PNL... F 2013 2013Sep.. 7723-14-0 Fosforo t... mg/I P 0.00066 4€
PN Barcis ITOBAL41 ... ITALWOSL... ITO6PNL... F 2.013 2013 Nov... 7723-14-0 Fosforo t... mg/l P 0.00228 4€
ub Trasaghis ITOBAL43 ... ITALWIOT... ITOBUDL... F 2012 2012 Apr.. 7723-14-0 Fosforo t... mg/l P 0.00252 4€
ub Trasaghis ITOBAL43 ... ITALWI1O0T... ITO6UDL... F 2012 2012 May... 7723-14-0 Fosforo t... mg/l P 0.00170 4€
ub Trasaghis ITOBAL43 ... ITALWIOT... ITO6UDL... F 2.012 2012 Aug.. 7723-14-0 Fosforo t... mg/I P 0.00273 4€
ub Trasaghis ITOBAL43 ... ITALWIO0T... ITOSUDL... F 2012 2012Sep.. 7723-14-0 Fosforo t... mg/l P 0.00570 4€
ub Trasaghis ITOBAL43 ... ITALW10T... ITO6UDL... F 2.012 2012 Nov... 7723-14-0 Fosforot.. mg/IP 0.00762 4€
ub Trasaghis ITOBAL43 ... ITALWIOT... ITO6UDL... F 2.013 2013 Feb.. 7723-14-0 Fosforo t... mg/l P 0.00100 4€
ub Trasaghis ITOBAL43 ... ITALWIOT... ITOBUDL... F 2013 2013 Apr.. 7723-14-0 Fosforo t... mg/l P 0.00223 4€
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Groundwater monitoring dataset - Umbria Region

tOD_STAZ_SOTT Codice stazione

ANNO Anno
CAMPAGNA Campagna
DATA_PRELIEVO Data prelievo

TRICLOROETANO1R 1,1,1 TriCloroEtano (pg/1)
TETRACLOROETANO1IR 1,1,2,2-Tetracloroetano (pg/1)
TRICLOROETANO2R  1,1,2-Tricloroetano (pg/1)
DICLOROETANO1R 1,1-Dicloroetano, (ug/1)
DICLOROETILENEIR 1,1-Dicloroetilene (ug/1)
TRICLOROPROPANO1R 1,2,3-Tricloropropano (ug/1)
TRICLOROBENZENE1R 1,2 [riclorobenzene (mng/1)
DIBROMOETANOLR 1,2-Dibromoetano, (ng/1)
DICLOROETANO2R 1,2-Dicloroetano, (pug/1)
DICLOROETILENE2R 1,2-Dicloroetilene (ug/1)
DICLOROPROPANOIR 1,2-Dicloropropano (ug/1)
DICLOROPROPENEIR 1,3-Dicloropropene (ug/1)
BROMODICLOROMETANOlR Bromodiclorometano, (pg/l)
BROMOFORMIO1R  Bromoformio (pg/1)
CARBONIOTETRACLORURO1R Carbonio tetracloruro (pg/1)
CLOROBENZENE1R Clorobenzene. (ug/1)

CLOROETANO1R Cloroetano, (ung/1)

CLOROFORMIO1R Cloroformio (pg/1)
DIBROMOCLOROETANO1R Dibromoclorometano (pg/1)
DIBROMOETILENELIR Dibromoetilene (ug/1)
TETRACLOROETILENEIR Tetracloroetilene (mpg/1)
TRICLOROETILENEIR Tricloroetilene (ug/1)
VINILECLORUROIR Vinile Cloruro (ug/1)

QUOTA Quota (m slm)

TIPO_PUNTO Tipo punto

COD_DIST Codice Distretto Idrografico (Dlgs, 152/06)
PRO_COM Codice ISTAT comunale

PROFONDITA Profonditt (m)

HTP_M Altezza testa pozzo (m pc)

uso Uso

COD_IDROGEO Complesso idrogeologico

COD_IDRO_S Codice corpo idrico sotterraneo (DLgs, 152/06)

COD_IDR0O_15299 Codice corpo idrico sotterraneo (DLgs, 152/99)

COD_VULNER Codice Zona vulnerabile nitrati

POINT_X Coordinata X

POINT_Y Coordinata Y

NAME_IDRO_S Nome corpo idrico sotterraneo (DLgs, 152/06)

Station
Time

Observed Parameter and
Observed Value

Watercourse, types and
characteristics

Geometry
Watercourse name
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Modelling patterns

[—>‘ SpatialObject ‘(ﬁ

rdfs:subClassOf rdfs:subClassOf

‘ Feature (Location]%hasGeometry—I-

~—— owl:disjointWith

Location - Geometry

‘ FeatureOfinterest ‘*forFeatureOflnterestn ‘ ObservedParameter

Observation - Measure sonetr—4 o b opramete

‘-—result—b{ ObservedValue

‘ TemporalEntity ‘diatTimey
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Modelling patterns

Indicator - Metric - Parameter

Parameter Fp arametrise:sAb[ IndicatorValue
‘I T

hasParameter hasvalue/——\
-17ha5ed[}n Indicator | Sublndicator
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Existing ontologies

Location - Geometry

Observation - Measure

CLV-AP_IT (Core Location
Vocabolary - Italian Application

Profile) based on

« European Core Location Vocabulary
» INSPiRE Address data model

loT-AP_IT (Internet of Things -
Italian Application Profile) based

on

 Semantic Sensor Network
INSPIRE Observation / Measure data
model

ISPRA ontologies aligned with
the Italian ones
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Existing ontologies

Indicator-AP_IT (Indicator
Ontology - Italian Application

: : Profile) linked to

Indicator - Metric « |oT-AP_IT for real time observations
Parameter that contribute to create data
sources on which compute indicators

ISPRA ontologies aligned with
the Italian ones
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Required specializations (?)

Location - Geometry

Observation - Measure
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Types of watercourses
Definition of a specific controlled
vocabulary alighed with GEMET

and ltalian registries system (?)

https://www.eionet.europa.eu/gemet/en/group/
4125

https://registry.geodati.gov.it/dbgt/0401
https://registry.geodati.gov.it/dbgt/0402

Specialisations for CAS number
and other data types (?)
Definition of a specific controlled
vocabulary for chemical
parameters?
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info@whowproject.eu

andrea.nuzzolese@istc.cnr.it

giorgia.lodi@istc.cnr.it

Co-financed by the Connecting Europe
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