BEU
GREEN
WEEK

Towards
a Water Resilient Europe

Exploring the Pivotal Role
of Open Access Data

for Groundwater

Quality and Quantity Assessments

a ¥ B.'
o {_.,\):: -E;:;\:-::‘: Lot
3 & {
I or .\-l .’.l.q."'f,.," GEOLOGICA FOR

&7 Watersecurity fortheplanet = SERVICE EUROPE




WATER4ALL

PARTNERSHIP

water info
artnership:
planet”

\\
NG
S

S.Grellet - BRGM

August 27/, 2024

Co-funded by

European Partnership www.water4all-partnership.eu the European Union




WATER4ALL
PARTNERSHIP

of barriers and

S.Grellet - BRGM

August 27/, 2024

Co-funded by

European Partnership www.water4all-partnership.eu the European Union




degl

Data exchange context




Different countries / organisations / IT practices / ...

Historical context in each of those is different

* Quick examples taken in couple minutes
* That list will grow in various countries, continents, organisations ...

H VanDa

Jupiter - GEUS

285

| = Land Baden-Wiirttemberg
= - . - Obersicht Cher Dev:“”“v
L] 1 9 OBJEKTINFORMATIONEN
NATIONAL BORINGSDATABASE (JUPITER) © oot
Indberetning i dette system er kun for =
— myndigheder og kraever login. S s
. Jupiter er en database under De Qs Ll m
VanDa er Danmarks Miljapartals system p. . A LA
. . Nationale Geologiske Undersggelser for 0 s
for inddatering af data for det rene Dititarkon Graand (GELIS), d5 7 b oo
overfladevand. VanDa indeholder data indeholder data om grundvand, - = B
for s@, vandleb og det marine omrade, drikkevand, rastof, miljo og geoteknik. A T el = - ;
nér det drejer sig om kemi, flora og fauna. Databasen indeholder information om e - =i I A o
Har du brug for hjeelp s& g til vores mere end 280.000 boringer og kan s =1 _‘f | {1 &) 20
HelpCenter blandt andet bruges til at tjekke v ipat . i - ! " v “ :".";;.f\._‘ A - ! ,.z
vandkvalitet. e el t i A AN S F RN ALY
A Fé& hjeelp og vejledning i vores 7 H i ,.“':. ‘f‘
HelpCenter G :




Different countries / organisations / IT practices / ...

Ground Water

Water Agencies

French Geological
Survey (BRGM)

Various ministries
(Health, industry,..)

Partner networks (ex :
local water councils, ...)

N— =
eaufrance

National semantic
& technical
interoperability

—

ades

Point d'eau
BSS001BZHW
(03981X0265/PAAEP)

Code europden
FROISBIXO265/PAAEP

W cinteria

Réntsaitser les paramétres de fa fiche

ature
Forage

181 du point d'eau
Hon renseignés
Fonction du polnt d'ea
Mon renseignée

Usage de Feau

Mon renseignée

Bassin

Lore-Bretagne
Département

Loret (45)

Commune actuelle
Oivet (45232)

Lieu-dit

Les Epinettes
Coordonnées XY

Pour des raisons de sécurité, ces
informations e $0t oas rendues

OsCAR

ACCES AUX DONNEES

& Analyses de qualite d'cau

BOITE A OUTILS ~

Portail national d’acces aux données sur les eaux souterraines

VOS QUESTIONS

REFERENTIELS ~

Type de qualitomitre 1 Point deau unigue.

points d'eau Ades -

3981X0265/PAAEP

ADES en chiffres

La banque ADES met a disposition a ce jour 353
réseaux declarés contenant 82 174 points d'eau
comportant 5 329 piézométres et 78 623
qualitomeétres.

Soit 22 054 552 niveaux d'eau et 135 586 152
analyses d’eau consultables en ligne.

24/06/1992 |0 05/02/2021 [:: ) Uniguement les données validées correctes et en cours de validation - @
Paramétre chimique n°1 Paramétre chimique n°2
Eau Eau
Nom ou code 1340 Nitrates
2
10
o [ - 1340 itrates (mg(NO3) Ly
- B Résubat dans le domaine de
2 valid
- @ Résuktat < aux limites de
Z détection ou quantification
£ W Résultat < 41a limite de
T ditection
£ # Résulat > au seull de »
£ saturation
s A Traces (< 4 la limite de
H quantication et > 3 a mite
de ditection)
s
0
e 19 19 2000 200z 0w 208 2008 200 202 e 2018 20is



Different countries / organisations / IT practices / ...

Surface Water L &) () i

Hydrobiologie Hydromorphologie Physicochimie Température

Quoi ?
Paramétre

1340 - Nitrates

Support Fraction
Code ou libellé Sandre = Code ou libellé Sandre =
Pour Quoi ?

Réseau de mesure

Code ou nom Sandre

Qualification de la donnée Statut de la donnée
Indifférent ~ Indifférent v

Water AgenCIeS . N ational Sema ntiC _— ,. - Pré:\iij:a;:;?a?fes résuqltats

& technical cunteloe | ) & s s

. | ep.

o interpperability Suyane A

French Biodiversity ertrique 7
Office (OFB) eyore

Réunion

Since 1969 - around 260 Million
Observations on
water physics & chemistry

Partner networks (ex : .
DREAL, ...)



Different countries / organisations / IT practices / ...

EU country A

EU country B

EU country C

EU Reporting according to

EU specifcations

https://dd.eionet.europa.eu/

Mostly file based

Mainly stations, network,

indicators.

Only one with observatio

ns

(.
+ -3.062 47.780 Degrees

n Vannés”

20km

Saint-Nazaire

Nantes

\

| Quality Element Status - Good (2)
e SLA
E LAMAINE
ANCENIS
River water body
A Natural water body

a Good (2)
Good (2)
Good 2) r
Good (2) "
none
Good (2)

Esri, HERE, Garmin, USGS | © European Environmen

qgeStatusOrPotentialValue_transitionalWaterBo

4 | RiverBasinDistrict | SubUnit | » gSite | qeStatusO _riverWaterBody_line | geStatusOrPotentialValue_riverWaterBody_polygon | Status or Potential Value
i Options © Zoom to [ Clear selection C Refresh

euRBOCode 3t Orf swCl qeStatusOr

FRG FRGROOO7F LA LOIRE DEPUIS LA |River water body  Natural water body ~ Good (2) Good (2) Good (2)

CONFLUENCE DE LA
MAINE JUSQU'A

Reported Data from the EU WISE portal

QE1 - Biological QE2-
quality elements  Hydromorphological
quality elements

Good (2) none

2% EEA geospatial data catalogue Q. Search

Waterbase - Water Quality ICM

Waterbase is the generic name given 1o the EEA's databases on the status and quality of EUrope's rivers,
lakes, groundwater bodies and transitional, coastal and marine waters, on the quantity of EUrope's water
resources, and on the emissions to surface waters from point and diffuse sources of pollution

Date (Publication)
Citation identifier

Citation identifier

Point of contact i

No information provided,

Continents, countries, sea regions
of the world

2024-07-12T13:50:03+00:00

eea_waterbase-water-quality-icm_s

DAT-240-en

Kosovo (UNSCR 1244/99)
Ireland

Iceland

Estonia
Netheriands
Liechtenstein
Austria

North Macedonia
Switzerland
Croatia
Denmark
Lithuania

Spain

Albania

United Kingdom
cyprus

taly
Luxembourg
Romania
Greece
Hungary

A Access to the catalogue

Read here the full details and access to the data.

Gl Overviews

Q Spatial extent
® Keywords

EEA Management Plan
2022112 2024116

EEA topics
Chemicals | | Pollution | | Water

Reporting obligations
WISE SoE - Water quality (WISE-6)

§ Provided by

o

\_EEA

@ Access to the catalogue



https://dd.eionet.europa.eu/

Different countries / organisations / IT practices / ...

NATIONAL WATER
QUALITY MONITORING
COUNCIL

Home  Explore WQPSites v Help &About ~

@ hew wox3.0profiles are available at waterqualitydata.us/betal. These profiles will contain recent USGS data added since March 11, 2024, which marks the beginning of limited accessibility for USGS data. Read more about the 3.0 profiles and associated S, Australian Government
changes here. Y of Meseorology NSW VIC QD WA SA TAS ACT NT AUSTRAUA GLOBAL  ANTARCTICA

This legacy user interface will continue to function for several weeks. However, this user interface only serves WQX2.2 profiles, which do NOT contain USGS data added after March 11, 2024. Bureay Hame » Water Information » WDO

Select Location Parameters =

Water Information Regulations Standards News and events  About

Water Data Online

Specify location parameters to describe the spatial extent of the desired dataset. All fields are optional

Country ® Point Location © Bounding Box ® Site Type © 5 Quww o @ we (© comvoone
Within North: .
[ ikl 9
Filter mee y
state © Organization ID ® e 2.
r = miles of South: = ctrical Conductivity @ 25C ~ LA J
Latitude '
County ® SitelD @ Station name
oy 1 East = : Al stations B Hongon
‘ - Longitude v - o :
L b b 0 L tion number ]
e ?
Al stations - \/ ¢ e L/
e Huc © \/ TR A AP

HUCs

[ Use my location MURRUMBIDGEE RIVER AT WAGGA WAGGA

Shom advanced search cetions

Station number: 410001
Data owner: NSW - Department of Planning, Industry and Environment ~ Water
Clear filters »
Show upstream downstream mapper ] = Parameter:  Water gr&e Discharge
Water Course Level
Electrical Conductivity @ 25C
Upstream/Downstream information can be used to help you determine where to collect water quality data based on the flow of T . ty
water. Select a feature source, and optionally search for a location. Then, click a feature to select upstream/downstream navigation Turbidity
and enter a desired distance. These search criteria will be populated in your query. ’ -
? v
(R L A '
Filter Results = _— .
e number 10008 Bomen
Specify data source, date range, and sampling filters to apply to the desired dataset. All fields are optional. MURRUMBIDGEE RIVER AT WAGGA i 3516 = 0
WAGGA Longitude 147.37 3993 Wagaa

ISW - Department of Planning,

N
Data owner 1.ustry and Environment - Water

Watercourse discharge Time series explo:

Watercourse level 4 74 m em 1y Daily mean 7/05/1993 ~ 02/06/2024

Water temperature

Electrical conductivity s

Yearly statistical analysis

Time series explorer pisd
Period of record summary | E 40
Quality and gap summary | 4 san
Daly data summary g |
Monthly data summary ©n
Yearly data summary ) |
Monthly mean statistical 3
analysis s ‘ {

Difference from mean

analysis

ik
Il \,J‘;uai Wl

Turbidity owou1997 ovovaoor ovoy0s owowz009 ouoyz013 ovov2017 ovov20n
Data download

£
£
=

o




Barriers

© Sandre — 2013

Different semantics — to structure data

OPERATION DE PRELEVEMENT D'EAU SOUTERRAINE : 1

MVt HE UreDen 0! LPOIMEEL PrintEay 0
= Dais s deouige loperalion de rEiEvement Cesy suleraing DaeTpe |07
: p - et
+ Refelence 02 I'0pEraNan O Prelevem ant d'eau sCUtEMAINg Chez 12 progucteur © TexType
+ Cate de fin de l'opération de prélévement C'eau soutemaine :DateType | Operanon(s)ge preievement T'eau sutemaine
+ Beure de n de Mop$ération de prélavement d'=au soutemalne : TImeType
— + Commentalres sur Fopération de prelévement d'eau soutemaing < TexiType
0.1
1.1
=
QUALITOMETRE : 3 © Sandre - 2013
(=Point reaus=)
Operation e prélevemenl rattachée au prélévement 5 — — e
+ Finalit2 au qualitemetre com plexType: plEXTyD:
= Commentalres sur le qualliometre SRELEVEMENT D'EAU SOUTERRAINE : 2 PARAMETRE
£l "Qualitometrp, PaintEau. CaNatienalPointEau,Intewvenant Calntervenant [Pammétre]
0. tl}aj&a'lawallu.ﬂgﬁmmmlxnmm' 2l t lndedy HaN S 3
=~EampIERT jpE== & Heur 3 laguelle 2 déouié |e pilivement & IOt i
PRELEVEMENT D'EAU SOUTERRAINE : 3 + Champ gelé en 2002 Numén d'ordre du p Statut du paramétre ) :CoceType
InEsn PointEay Intanvenant + Référence du prélévement chez le producteur + Date de création du parmétre . :DateType
Do 3 1aquslle 2 R 1= gl - + Niveau du sufirage du prélevement + Date de la demiere mise-3-jour du paraméire - DateTimeType
i ipateloe 0. + Lisu précis o 3 &1 consitue le prélévement & Auteur du pammétre TextType
& Heur 3 laquelie 3 DSDULR |2 DrRIEVemEnt LImeType - e P P : Libellé cout du paramétre TexiType
5 Cnamp gelé en 2002 (Numér d'ordre du prélevementiechantliien) : TextType + DEbit de soulige - Li!\kln 5 P £ i :ﬂw
=+ Retersnce ou prélévement chaz le producteur * TextType 1.1 e B B il
+ Miveau du soulirage du préievement : NumefcType 4.1 |# Définition du paraméve . ;T‘ﬂw'
+ Lleu précls ot & &t constué le prélévement - TextType. 5 le paramane < TenType
3+ Denlt e soutrge : NumencType o e N < TexiType
T “FerFm
Sitz ge mesure o qualliomee 003 ete eMeciue |2 prelevement . . et
Parmitre fesiré wrleseaux Huterines
o Analyss deals soutemaine
DIERT ypE== Sakvan} uiil
SITE DE MESURE DU QUALITOMETRE : 1 Détail d"analyse physico-chimique et bactériologique d'eau soutemaine
KEY PoinEsu PointEsy T
- |+ Rekulge profendeurdy die de mesure oy qualliomele [ldenilsType . 0.1
®" |+ Ende ofordeuroy st e menre & qultomete o 0 LE
. + Locallsation du &e 08 Mesume u qualitomere 1 TexType
Appatent + Date ge création ou site de mesure du qualltometre - DateType mplexlype
PRaIEN + Date e GUDpreBHCN OU Ste 0E MesUre U quAlometr: - DateType ANALTSE PHYSICO-CHIMIQUE ET MICROEIOLOGIQUE DEAL SOUTERRAINE : 1
+ Coomonnge X tu ste e mesure du qualltométre  NumereType [PRIMARY KEY Numi lyse.P Prelevement HeureD: 3
+ Coondonnée Y du ste de mesure du qualltométre : NumedeT ype
e Lt + Numén dorire de Fanalyes d'eau sumine IdeniieTvpe o
+ Référence e lanalyse d'zau sutenain chez le productzur TeTye -
+ Date e lanalyse d'eau soutemaine - DateType
]  =sCOmpIEKTyRE=- ] + Heure de Fanalyse ¢'eau soutemaine “TimeType
PERIODE D'APPARTENANCE D'UN SITE DE MESURE QUALITOMETRE A UNE MASSE D'EAU + Résultatde I'analys deau soutersine - NumericType
= : : + Code emargue de Isnalyse deau soutemaine  CodeType
+ Datz ge nn n ‘appanenance au me ae masure nu nulnwmew a une mase ceau : DateType + Analyse d'eau soutemsine in situ / en laborataire :CodeType
+ Commentalre surI'appatenance du site de mesure qualltométre & une mase d'eau < TextType + Difficulié(s) §'eau soutemaine in situ { en labomtuie = CodeType
+ Meode ge delemination de I'as0Aation d'un Ste O Mesure gualltometre 3 une masse C'eau : CogeType + Qualification de l'analyse d'eau soutemaine : CodeType
+ Commentaires surl'analyss d'eau soutemsine :TexType
o + Commentaires surle résiliat de lanalyse deau sutermine - TextType
T + Unit de mesure de Fanalyse d'sau sautemsine “TexiType
e + Résuliat de référence de I'analyse deau soutemsine “TexiType
Auteur 1.1 INTERVENANT : 6 i I; {
intnvenani=) ¢ Champ geé Vi ance de Fanalye deau sersine)] < CodeType
+ Statutde Fanalyse eType
o E + Accreditation de 'analyse .Codﬂype
- + MNom de Mntervenant SO + Inceriitude analylique - NumericType
ypE== o Dl S TexType + Limite de quanfificaion = KumericType
MASSE DEAU alion + Limite e ddtection - NumericType
| WIoaETE SRETE GHET + Seuil de saturztion - NumerieType
'+ Nom de |2 mas= deau TekType e~ e quale + Volume filré - NumericType
+ Code natlonal de la mass d'eau TelType 5 -
Hmemmam— & Codesumpeencelsmame desy  lldg age
R —— + Acronyme ge roperateur TepType Dlagamme - MCD_Ad 0 0.’ 0.
a cun de |a categerle oe 13 masse d'eau ; CofieType Auteur: SANDRE Date: 22i01i2013]
| ) e 13 mage geay maleType Edon: 13
L all . . s e
. Wéthode utiliste pouf Ianalyse dezu soutermaing METH(;;MD“!E?;.RP:CT\ON

. . . + Rendement denagion < NUmeneType
Méthode uilisée pourle fractignnament de Iéenanilion d'eau soutarmaine

Sandre «Mesure de la qualité des EE R

-

WQX Schema v3.0

METHODE : 2
. . . . (<Parametrex)
ElementRelationshipDiagram eaux souterraines » V1.3 e s
. '+ Nom de s méthode TexTypel
+ Statutde la méthode CodeTyp
= Date de création de la méthode DateTypd
s Date de la demiére mise-ajourdela méthode : DateTimgType Mo s
3 Aateur de la méthade Textlynd
+ REférences de la méthode TexTypd Modele - Mesure qualite
=+ Commentaires surla méshode TexTypel
2 Libellé long de la méthode TexType
| < Nom intemational de la méthode TexType
i




Barriers

Different semantics — to populate data

E.g: not the same parameter/observed properties

Comparing data from 2 French — German stations on the Rhine close to each other

French-OFB:

LE RHIN A
LAUTERBOURG-KARLSRUHE
02047300

“j
ter

o

AU AU Rl

2 DDT 24' in Eau brute (ua/L)

2DDT 24' in Eau brute (ug/L)

DDT 24'in Particule < 2 mm de M.E.S.
(ug/(kg MS))

DDT 24’ in Particule < 2 mm de M.E.S.
(ug/(kg MS))

DDT 24'in Particule < 2 mm de M.E.S.
(ug/(kg MS))

(ug/(kg MS))
DDT 24' in Particule < 2 mm de sédiments
(ug/(kg MS))
DDT 24' in Particule < 2 mm de sédiments

R R R R

> DDT 44'in Eau brute (ug/L)
2 DDT 44' in Eau brute (ug/L)

DDT 44' in Particule < 2 mm de M.E.S.
(ug/(kg MS))

DDT 44’ in Particule <2 mm de MES.
(ug/(kg MS))

DDT 44' in Particule < 2 mm de M.E S.
(ug/(kg MS))

DDT 44’ in Particule <= 2 mm de sédiments
(ug/(kg MS))

DDT 44'in Particule < 2 mm de sédiments
(ugl/(kg MS))

DDT 44’ in Particule < 2 mm de sédiments
(ug/(kg MS))

Iz
Iz
k2
a2
2

DDT 24' in Particule < 2 mm de sédiments |

German-LUBW:
Karlsruhe (CXX359)

- P.p-DDT in Oberflaechengewaesser (CAS: 50-
29-3, Mischprobe M1)

Ep.p—DD‘l’ in Oberflaechengewaesser (CAS: 50-
29-3, Stichprobe)

4p.p-DDT in Schwebstoff (CAS: 50-29-3,
Mischprobe M28)

| DH N UDefTlaeche
Stichprobe)
trans-1,2-Dichlorethen in

122 Oberflaechengewaesser (CAS: 156-60-5,
Mischprobe M1)
trans-1,2-Dichlorethen in

22 Oberflaechengewaesser (CAS. 156-60-5,

< )




Barriers

Different webservices / APIs — to expose the same type of data

Select Location Parameters

Specify location parameters to describe the spatial extent of the desired dataset. All fields are optional.

Country @ Point Location @ Bounding Box @ Site Type @
. e o :|
| | [=
State @ Organization ID ©
i miles of South:
County @ 0 site D ®
East:
Longitude 180
West: Huc @
[omme] [ |
‘Show upstream downstream mapper I BETA

Upstream/Downstream information can be used to help you determine where to collect water quality data based on the flow of

water. Select a feature source, and optionally search for a location. Then, click a feature to select upstream/downstream navigation

and enter a desired distance. These search criteria will be populated in your query.

Filter Results

Specify data source, date range, and sampling filters to apply to the desired dataset. All fields are optional.

Sample Media @

Parameter Code(nwis onLy) @

‘ Water (NWIS, STEWARDS, S... - ‘

Characteristic Group @

Characteristics @

1,1-Dichloroethene (NWIS)

1,1,1,2-Tetrachloroethane (...

ProjectID @

| All Parameter Codes

‘ Dates should be entered as mm-dd-yyyy from:

Biological Parameters Assemblage @

Taxonomic Name @

Date Range @

[ I
Query URL
Copy and share the URL of this query.

https://www.watergualitydata.us/#countrycode=US&statecode=US%3A06&sampleMedia=Water&characteristicName=1%2C1-
Dichloroethene&characteristicName=1%2C1%2C1%2C2-Tetrachloroethane&startDateLo=01-01-1980&startDateHi=26-08-
2024&mimeType=csv&providers=NWIS&providers=STORET

Station @

https://www.waterqualitydata.us/data/Station/search?
countrycode=US&statecode=US%3A06&sampleMedia=Water&characteristicName=1%2C1-
Dichloroethene&characteristicName=1%2C1%2C1%2C2-Tetrachloroethane&startDateLo=01-01-1980&startDateHi=26-08-

CURL ©

["US:06"],"sampleMedia":["Water"],"characteristicName":["1,1-Dichloroethene","1,1,1,2-Tetrachloroethane"],"startDateLo":"01-01-
1980","startDateHi":"26-08-2024"" providers":["NWIS""STORET"]}' 'https://www.waterqualitydata.us/data/Station/search?
mimeType=csv&zip=yes'

WFS GetFeature @

https://www.waterqualitydata.us/ogeservices/wfs/?
request=GetFeature&service=wfs&version=2.0.0&typeNames=wgp_sites&SEARCHPARAMS=countrycode%3AUS%3Bstatecode%3A
US%3A06%3BsampleMedia%3AWater%3BcharacteristicName®%3A1%2C1-Dichloroethene%7C1%2C1%2C1%2C2-

l’{;b'ecu N—
eaufrance

Parameters

Name

bbox
array[ number]

(query)

bss_id
array[string]

(query)

code_bassin_dce
array[string]

(query)

code_circonscription_administrative_bassin
array[string]

(query)

code_entite_hg_bdlisa
array[string]

(query)

code_fraction
array[integer]

(query)

code_groupe_parametre

array[string]

APIs Ressources Actualités Cas d'usages A propos
Description

Rectangle d'emprise de I'objet demandé, emprise au format - min longitude, min
latitude, max longitude, max latitude avec les coordonnées en WGS84
(EPSG:4326), le point doit étre utilisé comme séparateur décimal, exemple :
1.6194,47.7965,2.1910,47.9988

Code(s) national de |a station (ancien code BSS ou nouveau code BSS, plus d'info
ici http:/finfoterre.brgm frinouveau-code-bss), si plusieurs codes, séparer les codes
par une virgule, le nombre maximum de code est 200

Defaulf value - BSS000XUUM

Code(s) du bassin DCE, si plusieurs code, séparer les codes par une virgule, le
nombre maximum de code est 50

Code(s) de la circonscription administrative de bassin concernée, si plusieurs
codes, séparer les codes par une virgule, le nombre maximum de code est 20

Code(s) entité(s) hydrogéologique dans le référentiel bdlisa, si plusieurs codes,
séparer les codes par une virgule, le nombre maximum de code est 200

Code(s) de la fraction analysee, si plusieurs codes, séparer les codes par une
virgule, le nombre maximum de code est 10

Code(s) du groupe de paramétres, si plusieurs codes, séparer les codes par une
virgule, le nombre maximum de code est 100




A way ahead




A way ahead

Barriers

* Different semantics — to structure data h _ .
«  Different semantics — to populate data As, often ad’hoc/local solutions in place
* Different webservices/APIs — to expose data

Proposal

* Using internationally agreed upon FAIR Water Data Practices

From where ?

* Dynamics are already in place in OGC, W3C, RDA, INSPIRE
e Just need a little more coordination and support



International standardisation dynamics in the water domain

Open Geospatial Consortium

* Standards not only to do web GIS !

What is OGC?
* Highly driven through Domain Working Groups SIS A hub for thought leadership, innovation, and standards for all
(Aviation, Earth Systems Science, Defense and Intelligence e SN e = t=d o location
Emergency and Disaster Management, Geoscience, o AL

H)[dro, Marine’ Meteor0|ogy and Oceanography' ) s \ e S g J Building the future of location with community
E 3 v and technology for the good of society

Our Mission

e Joint work with I§°

Make location information Findable, Accessible,

Interoperable, and Reusable (FAIR)

* Joint groups with %Ca(standards for the web, data S Y Our Approach

eXCha nge on the Web) R, A proven collaborative and agile process combining consensus-based

standards, innovation project, and partnership building
* Joint efforts with @E

RESEARCH DATA ALLIANCE

* Highly recommended and implemented
* inthe INSPIRE directive context
 in many EU Research Infrastructures and projects (D €QSC



'®)

0

»in those from many organizations : UNESCO, USGS, US EPA, NrCan, NIWA, BRGM, efc. ..

International standardisation dynamics in the water domain

OGC - Hydro Domain Working Group

* Joint

Diahins Iocatin o,

0GC |- World Meteorological Organisation {

* Target: WaterML 2.0 suite of standards : https://www.ogc.org/standard/waterml/

* Organising Interoperability Experiments - (IEs) focused on the water sub-domains

* Entry point : https://external.ogc.org/twiki public/HydrologyDWG/WebHome
A long history of joint activities
WaterML2.0 .

Implemented in WMO Information System -

And in opensource tools : CUASHI Hydro-Server, Kisters, 52°N etc...
Updated with a regular contribution from projects involving Hydro DWG partners

Part5— =
Water quality o
best practice
Soon to be updated
by the Water Quality
{Interoperability ' o

Part 3— Part4 —
Timeseries Ratings, Surface water Groundwater
Gaugings and features
Sections

Experimen

2003 - Earth Systems Science Domain Working Group (DWG)
2009 - Hydrology DWG

2011 - Groundwater Interoperability Experiment (IE)

2011 - Water Information Services Concept Development Study
2011 - Surface Water Interoperability |E

2012 - Hydrology Forecasting IE

2013 - Climate-Hydrology Information Sharing Pilot

2013 - GroundWater |IE2

2014 - Water ML 2.0 Standards Working Group (SWG)

2015 - Hydrographic Features SWG

2015 - Research Data Alliance Global Water Information 1G (Hydro DWG sister group)
2016 - Groundwater SWG

2017 - Geoscience DWG

2018 - Environmental Linked Features |E (ELFIE)

2019 - Borehole IE

2021 - Second ELFIE (SELFIE)

2022 - Water Quality |IE == on going


https://www.ogc.org/standard/waterml/
https://external.ogc.org/twiki_public/HydrologyDWG/WebHome

International test on Surface / Ground
Water Quantity / Quality data exchange

D

\
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OGC Water Quality Interoperability Experiment (WQ IE)

th;dr;
 1°/ WMO-UNEP-WHO-UNESCO Water Quality workshop in March 2022 (29-31) : Surface & Ground water

* 2°/Kick-off 13/09/2022 ... 77 (+ impromptu) meetings later

* A Best Practice on Observations, measurements and samples for Water Quality [C"/API identification
* Atooling specification : OGC SensorThings APl 1.1 ity
+ WQ extension (reference open-source implementation in FROST)

* Running implementations in various national, organization endpoints (including clients)
A steadily growing uptake through initial IE partners + 2 important EU projects and WMO members

* 3°/ Engineering Report being written will prepare next steps on
a Best Practice for WQ Data Exchange : upgrading OGC WaterML2.0 - Part 5 (OGC 14-003)
a review of OGC WaterML2.0 - Part 1 (OGC 10-126r3) : Timeseries

Both to be updated with regards update in the international standard for Observations, measurements and samples change + worldwide
change of practices in APl deplovment



OGC Water Quality Interoperability Experiment (WQ IE)

Quick links

* Full demo — https://external.ogc.org/twiki_public/HydrologyDWG/HydroDWGOGCMemberMeetingJune2024
* Water Quality IE reference point : https://github.com/opengeospatial/WaterQualitylE

What -> shared international approach

* Semantics (data-model) : based on OGC/ISO “Observations, measurements & samples” standard -> Water quality profile
e Technical (API) : OGC SensorThings APl (mostly)

Who

* EU Water4All

* project partners -> Ex : BRGM, Danish DEP, ISPRA, Fraunhofer, VITO etc...

* EU DataSets (ex : EEA)
* Water Quality IE members USGS, USEPA, DataStream (Canada), BRGM, BaFG (Unesco GEMS water), Fraunhofer
* EU GSEU project partners -> EU Geological surveys

How

* Data Provider side : Deploying the solution according to the documentation provided
* Client side connected to the same APIs (proof of interoperability) : Generic WebMap client (https://apidinspire.k8s.ilt-
dmz.iosb.fraunhofer.de/servlet/is/226/ ), QGIS SensorThings API Plugin, R



https://external.ogc.org/twiki_public/HydrologyDWG/HydroDWGOGCMemberMeetingJune2024
https://github.com/opengeospatial/WaterQualityIE
https://api4inspire.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/226/

Water4All, Water Quality IE: FAIR Water Data Practices

It works
Water Quality |E / Water 4 All
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tﬁ USGS-3682046112592701

GroundWater Quantity Environmental monitoring facility
monitoring ground water level

La
« altitude_point_eau: ;
o uom:https://data geoscience. frincliurff111 R :5’:;_‘:;_.-" \ \ [@58436d701df149eaaad5e8c484d001d2 P
o value:113 ~ Oviéing \ . J
« altitude_repere: #= St \.‘ -
o uomrhtips//data geoscience frincl/urfi111 7 J..gg;:j{'g;'k.) -
o value:114.93 | 104 :
" L
ETemperature at Installation de suivi eau souterraine quantité with method Mesure ’ ﬁ
1 EaGround water level at Installation de suivi eau souterraine guantité with method Mesure profondeur piézo ﬂf 103
Temperature at Installation de suivi eau souterraine quantité with method Mesure Voltage N f
& ——— Ground water level at Installation de suivi eau souterraine guantité with method Mesure profondeur piézo 102 -
13 14
@129
3 £ 232 i oy
g12:88 Jun 10 Jun 12 Jun 14 Jun 16 Jun 18
2 E =23 A
oi12.86 ™~
a
May 25 May 28 May 31 Jun 3 Jun & Jun @ Jun 12 §
4 2024 /
/| 1
Fal Range|1 veal|1 munth|1 weekll dav| | . de{:lmaILunngdeSlandardlzed -112.9916215233
= ) ) (
Viennaen: “ |I I_Deplh to water level, feet below land surface at

USGS-382046112592701
I2= Plot all Datastreams

= A ) Vi 1
|I : R [ |
il ' v i
¥ ] A " — “ Leaflet | Mapdma@OpenStreetMap contributors, CC—EY—SA Vito, BRGM
>~ %
50km | \ ( 2 f & M
50 mi Y e 7; (

BRGM : raw in-situ USGS : in-situ, groundwater
groundwater quantity & quantity
quality

! | eaflat | Man data @ ann';lman:ln enntributore ["[".FlY SAILE f‘nnlnnlr‘al Survav l



Water4All, Water Quality IE: FAIR Water Data Practices

It works

[@calcium in Eau on Eau brute at LE RHIN A LAUTERBOURG-KARLSRUHE with method Essais des eaux - Dosage du calcium - Méthode titrimétrique a FEDTA(NF T 90-016 - Aoat
1984)
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It works

Water Quality IE / Water 4 All

'[celand'_ g 2
fsland

European Environment Agency

WISE SoE Water quality (WISE-6)

MAHNALANSELKA
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Water4All, Water Quality IE: FAIR Water Data Practices

It works — also in desktop tools like QGIS

(2 *Projet sans titre — QGIS
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In QGIS version 3.36+ (Water4all, funding)
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Water4All, Water Quality IE: FAIR Water Data Practices

It works — also ingesting this datain R

RPubs
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A SssvationTIE
unitofMeasurementidefinition
unitofMeasurementiname
unitofMeasurement/symbol
phenomenonTime
properties/Activityldentifier
properties/ActivityMediaName
properties/Activity TypeCode
resultTime
mvFeatureld

Signin  Register

US WQP (Samples) WQIE STA
I . USGS STA (Continuous Sensors)
B ~nimas River

ac7db64e0-c197-f1ed-dae9-14eBe885111c
pH at CORIVWCH_WQX-3438

pH at CORIVWCH_WQX-3438
http:/www opengis. net/def/observation Type/OGC-OM/2 0/OM_Measurement
None

None

None

2010-03-20T10:00:00Z
CORIVWCH_WQX-3438 005

Water

Sample-Routine

2010-03-20T00:00:00Z

39

USGS Water Quality Portal data +
continuous sensor (ex: pH)



Water4All, Water Quality IE: FAIR Water Data Practices

It works — also connecting with institution systems (ex : World Meteorological Organisation)

Being based on a standard communication protocol, it was very easy
to test and integrate to WHOS in the way to the workshop!

% 'WHES"
—DAB
Description of the service and some suggestions are reported after

preliminary integration tests in the next slides, with the aim of further
improving the connection to WHOS.

Surface water quantity — France data ingested
in WMO Hydrological Observing System
(WHOS)

Toma

® WOF test service
A2/ Hydro Server 2 Beta - Sensor Things
¥ & Hydro Server 2 Beta - Sensor Things
< emm&:&
0 « GROC Arctic
S WisZnodes
- ] @ Surface weather observations from Algeria

o @  Surface weather observations from Congo
] waather obsarvations from Kenya
@ Surface weather obsarvations from Malawi
o (@ Surface weather observations from Namibia
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Shaping an integrated groundwater and
surface water information
platform




Other Water4All components

Shared vocabularies

|

WA4ALL
entry

{ar » Vocabularies Home » Vocabularies » Observed properties > nitrate concentration

nitrate concentration

https:.-'fdata_watemalI-partnership.eu.f'ncl."ObsProp.*GQ{}
Quantity Kind, Concept, Chemical Observed Property, Groundwater Observed property

Observation de la quantité de nitrates exprimée par une concentration massique ou molaire

category https://data.geoscience.fr/ncl/structure/Category/4

unit https-//data geoscience fr/ncl/uom/406
https://data geoscience.fr/ncl/luom/49
hitps://data.geoscience.fr/ncl/uom/302
hitps://data.geoscience. frincl/uom/525
hitps://data.geoscience. frincl/uom/573

Danish Env Portal ] seeAlso https-//parameterlisten miljoeportal dk/parameter/2608abe8-a72d-4bee-8e49-
93681252d8fe
alternative label  [NO3]
is in scheme Observed properties
notation 620
French Water Information System ]has related match  http://id eaufrance fripar/1340
PubChem ] https:.*.f:t:hgm.nlrrrw.nih.gov.-‘r;hemidplus.f'rn.-‘14?97-55-8
A Erench Water Research Infra ] . https:.*.fw3|d.org.-D?car-the|a.*c_7a8c53c6
Lsc:‘c;;:‘q‘c;oncept in Observed properties

status http:/finspire ec_europa_eu/registry/status/valid

Alternate Profiles

View alternate views & formats
VocPub [e [£

RDF/XML JSON-LD

Alternates Profile (o [©

JSON-LD



Other Water4All components

Shared vocabularies

{ar » Vocabularies Home » Vocabularies » Observed properties > 4,4-DDT concentration

4,4'-DDT concentration

Alternate Profiles

View alternate views & formats

https://data.water4all-partnership.eu/ncl/ObsProp/62 1 VocPub [ [
Quantity Kind, Concept, Chemical Observed Property, Groundwater Observed property

Observation de la quantité de 4,4 -D0T exprimée par une concentration massique ou molaire Alternates Profile [ [/

category https://data_geoscience_frincl/structure/Category/4

unit https://data.geoscience frincliuom/502
https://data.geoscience fr/ncl/uom/573

WA4ALL | N : seeAlso https-//parameterlisten. miljoeportal dk/parameter/3283527d-830b-401b-8267-
t u Danish Env Portal ] 20241928150
entry

alternative label  [4,4-DDT]
Clofenotane concentration
Dicophane concentration
concentration en dichloro dipheny! trichloroétane pp’
concentration en pp'DDT

is in scheme Observed properties

notation 621

French Water Information System ]has related match http:/id eaufrance fr/par/1148
PubChem ] https=//chem_nlm nih.gov/chemidplus/m/50-29-3

is top conceptin  Observed properties
scheme

status http://inspire.ec.europa.eu/registry/status/valid



Other Water4All information platform components

FAIR water data To support FAIR Water Data Practices standardization work, share specification and guide providers/users
specification Next steps : stabilize Interoperability Experiments findings in standards, provide support to more new comers

Next steps :
- Data Provision : stabilize in standard the proposed version, continue joint effort with WMO
- Client : continue momentum, more mature & simple clients, add Virtual Research Environment component

[ Open-source tools J To lower the entry ticket for both the data provision and client sides

for the community

Metadata catalogue | 14 support discovery of datasets and corresponding services
& repository Next steps : enrich as other partners join the effort

To foster data discovery and enable Linking data
Next steps : resolve to more resources

To help those not having the capacity/knowledge to share data directly according to FAIR Water Data Practices
Next steps : more testers for a more robust solution

[ LinkedData Resolver}

Water data FAIRifier}




Graphical User Interface: visible tip of the iceberg (most of the screenshots from this presentation come from here)
Next steps : enhance prototype, test Virtual Research Infrastructure component

Water Quality IE / Water 4 Al




Water4All information platform — next Use Cases

1 %/ Surface Water (SW) Quantity Observation
2 °/ SW Quality Observation

e 2qa Direct in-situ sensor (ex: Temp, conductivity)

e 2b. Ex-situ observation (involving samples from Lab)
* 2c Biodiversity observation We focused on those

3 % Ground Water (GW) Quantity Observation
4 °/ GW Quality Observation

* 4a Direct in-situ sensor (ex: Temp, conductivity)
* 4b. Ex-situ observation (involving samples from Lab) Now
5°/ Sharing reference datasets (river, lakes, aquifers, ...) - moving to the others

- while making the other more mature (TRL)

6°/ Water level forecast : Surface, Ground
7°/ Water abstraction
8°/ Industrial emission

9°/ Waster water discharge
10°/ ...






Waterd4all approach

Setting up international FAIR water data practices

that fulfill community needs

&Water4 Al

Water security for the planet

Support open-source solutions

Deploy those solutions within the community in implementing those practices



Water4all approach towards a virtuous cycle

Setting up international FAIR water data practices

that fulfill community needs

Water4 Al

Water security for the planet
~

Support open-source solutions

Deploy those solutions within the community in implementing those practices



Thank you

s.grellet@brgm.fr

We are
too busy

Hakan Forss @hakanforss http://hakanforss.wordpress.com

This illustration Sinspired by and in part derived from the work by Scott Simmerman, “The
Square Wheels Guy” http://www.performancemanagementcompany.com/
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