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INSPIRE data harmonization of
mineral resources contribution of

MINERAL&=Uproject
A practical example of datsearmonization
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1. Introduction

Mineral resources support society at different
levels, depending on their technological
development,and stronglyimpacton the economic,
societaland environmentalsustainabilitypillars

Image from: Frank Dave, Weathers, Judy,
Galloway,John, 2001, Mineral resources out of
the ground..into our daily lives U.S Geological

N :
op® LnE Survey OpenFile Report 01-360,
o® AN https://pubs.usgsgov/of/2002 0360
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Why do we needmineral resource®

Mineral Resources
Out of the ground...into our daily lives
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1.

Introduction  For asustainableuseof mineral resources

Toaccomplisithesegoals

X improve Europeammineral resourcesknowledgebase
Sakeholder platform European Innovation Partnership on Raw Materials (EIP RM) was

implemented
X reduce 9 | @@nsumptionof primary raw materials promoting efficient use of the

Several prof&SRUESALIEHRAPFC HoN RS MG RIS SRYEHRAI programs, such as

OneGeologyEurope,ProMine, EuroGeoSourcX X X X.MineralsAEU .
X ~’Increase the networking between the national geological surveysto facilitate the

exchangeof information andimprovethe interoperability of data
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2. TheProject Minerals4EU http://www.minerals4eu.eu/

Legalframework:

X
X
X

INSPIRBIrective
RawMaterialsInitiative
Mining wastedirective

Main goals

X

Permanentminerals intelligence network for Europe (WRRpplying datainformation
andknowledge
MineralskKnowledge Data Platform (tteUJMKDB and a web portal to provide
geospatial harmonized da@vP9
EuropearMinerals Yearbook with statistical informatigww/P4)
Foresighttudies related to the access to mineral deposits, recycling and efficient use
of the resource and zero waste (WP6
Two yearsproject structuredin sixWPs- LNEGoarticipated activelyn
WP4 WP5andWP6- (ended on August 2015).
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3. The EUMKDP

Provides end-users full accessto
complete information related to
the whole mineral resourcesvalue
chain

from primary sources to waste
streams from exploration to
production and trade, from
estimates of resource availability
to foresight studies on raw
materials supply and demand in
the EUX X X X X X

I Lab

CassardD.,Tertre, F., Tulstrup J.,Vuollg, J., Tomas, RCapovaD.,Sinigoj J.,DelfiniC &Burlet, C. 2014. The

O L n E Minerals4EU Knowledge Data Platform: implementing INSPIRE data models in the fastqaeanraw
—1 I8N materials knowledge base. INSPIRE Conference 2014. Aalborg, Denni20K]uit: (2014

Firstpan European raw materialknowledge base

Residual waste
Landfill

Image from httpg/www.era-min.eu/sites/default/files/publications/era
min_research_agenda.pdf

\\\2.,5 2_0.1 4
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3. The ELUMKDP Architecture nuclear pillars

Basedon harmonized data models and terminologies developed by the two major
ongoingactivitiesrelatedto datainteroperability.

x All the regulatory and technicalframework for the constructionof the SpatialData
Infrastructurein Europe(INSPIRE

x UGS Committeefor the Managementand Applicationof Geosciencesnformation
(IUGSCGI) - and represented by the projects GeoSciML (http://www .cgt
lugsorg/tech_collaboration/geoscintitml) and EarthResourceML
(http://www .earthresourcembrg/).

CassardD., Tertre, F., Tulstrup J, Vuollg J, Tomas,R, Capova D., Sinigoj J, Delfini C & Burlet, C 2014 The MineralglEU KnowledgeData Platform
implementingINSPIRBatamodelsin the first paneuropeanraw materialsknowledgebase INSPIREonference2014 Aalborg,Denmark,16-20 June(2014)
VUOLLQOJ, SIMONSB,, LAXTONJ , CASSARD. and SEYMONA. EarthResourceMi.2.0 ¢ an upgradeof the CGllUGSearth resourcedata model due to
INSPIRBataspecification 34th InternationalGeologicalCongres2012 Brisbane Australia,5-10 August(2012)
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3. The ELIMKDP MR INSPIRE data model

ThaminerakipRyureENSRIRBAGIBOARESMR |N
orgapizesigandacbiwite kioasd eateurRiesOfIN

infoimajiates19 tables | |
x the description and location of mines

andminingactivitiesand

X the descriptionand location of mineral
resources

) i I Eal.uleT)q:e »
I aturaOccummanca

sfeaturTypes

= miningactviyy

L
+EmueExtEtion
evoidables |

atypas
Miner 30 poslModal

1
/dasﬂu:lor

wmidables
+commodityDeaption
= featurE Ty
Commodify

/V 4' Ll L
- scommodityCfinterest
-
-
-
e
#oreAmount
afeatumETypes avoldabies 1
MineralOceurrence /- |
cdataTypes | tmeamms Detal_hi; adataTypes L
OreMeasurs =
i

“ataTypes
RS0

» SourceD2.8.111.21 INSPIRE Data Specification on Min

¢SOKYAOI f
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3. The ELIMKDP EarthResourceMhand GeoSciMldata models

EarthResourceMHdescribeghe geologicafeaturesof mineral occurrences

GeoSciMldescribeghe geologicaldata

Both standardshavebeenusedasthe basisfor the INSPIREeology/MineraResourcecore datamodels
In the MineralsAEU data model correspondto the EarthResourceML
DataModel andINSPIREXxtensionandcover15 distincttables
A Respondingo RMland Mining WasteDirectiverequirements

x wastedepositslocation
x wastematerialtype andrelated environmentalrisks

x type of productresultingfrom the miningactivity
A Expandingthe description of rock and mineral products (Earth

materialfrom GeoSciM)
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3. The EMKDP EarthResourceMbnd GeoSciMIdata models

Name:  Summary Diagram: Mine
FPackage: «Lea®s Mine

werson: 2.0

Autmor

CGI Interoperabity Worng Group

ahpes
Geomairy root:
GM_Object

=shape

sFeatureTypes
Hinin gF satureCooummen os

+ ohsarrationMethod: Caegorny [1.7]

evoldable, estimaed®mperlys
+ posiSonalAccumcy: Quanty
avaldabies

+ resolubonScale: MD_Reprsenmbvermcton

+pccumence

cFeamreTy_
+specificason Minin gFostum
'

L

|atediiines

1

sFeatreTypes
Frodust

+ product Produchyalue

+ sourceReference: CI_Citaton [1.7]
sestimatedFropery, vodasies

+  grade: Guanity

+ produclon: Guaniy

+  MECovery: Quantty

Ao

]

Mine
+relatedMine

=FeanreTypes

svoldables
1.- + stabus: MineEiaiusValue
avoidabies

endDate:

+ starDae: TM_nsant

+ mineName: MineName [1.7]

beginL fespanVerion: DalTime
TM_insant @.1]
endLfespanVersion: DateTime

sourceRefzrence: C|_Caton 0.7

sFeatureTmes
MiinimgWacts

= waseType: MinngWasieTypeysius
svoldsbie, estimatedmperty s

= envicnmen@impact Envicnmentalimpachisiue [1.7
= material- Earmbaterial [1.7

+ wasteMeasure: MningWasieseasure +producedacts
awnidabies
sVoldabies —
=+ shorageType: Wast=SiomgeTypevaie 17 ‘-“"H
K —

..

ereistedActysy - FCTVEFDURItan: TH_Fencd

+producedMaterial
swoidables

- sFeatureTypes
MiningAotiviy

cestimatedPropertys

« actvEyType: MiningACHviy Typelake
1.1 = processingType: ProcessngAciviy Typeyake [1.7]
seztimatedProperty, woidabizs

avoldables

17 +azsocist=dMine

«Codelists
En virenmenialimpactyalue

«DaaTmes
Minsiams

= oreFmrested: Quantty

«Cogalist.
MineXiatusValus

aCagalist

+
+

Frefermed: Boakan

mineName: ChamcierSiring

Min IngA otwity Typevalus

sCodelist:
FroseceingaotvityT ypevalue

eCodelist
RawMatedalRole Valse
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=Codelists
MiningWastsTypavaius

=CodeLists
Frodustyalus

=CodeLists
WactsdtoragaTypevaiue

E=E
M In oW acisdsagurs

cvoldabies

+ densEy: Guanisy
+ grade: Quantty

+ volme: Quansty

VUOLLO, J, SIMONS, B,
LAXTONI , CASSARD, and
SEYMON A
EarthResourceMIv.2.0 ¢ an
upgrade of the CGIHUGS
earth resource data model
due to INSPIRE Data
specification 34th
International Geological
Congress 2012 Brisbane,
Australia,5-10 August(2012

I
=rawh ateria
«voidabie. |

=DanTypes
WinedMateral

R Iy —

1.0+ mwMatkeralRok: RawMaenaRosyaus

«voldabies
+ propomon: GuantyRange

EarthResourceML version

2.0.



3. The EUMKDP Minerals4EU=xtensions

Minerals4AEUextensions
9 tablesfor additionalinformation
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3. The EUMKDP Distributed system architecture

Based on highlevel interoperability standards
was founded on the advancesmade in former
projects- ProMineand EuroGeoSource

1. Thenational level, from which eachcountry
provide data - a WFSINSPIREompliant- for
the HarvestingSystem

2. The central Harvesting System reads the
datafrom WFSand storesit in the Harvesting
Database Thedatais subsequentlydelivered
to the Diffusion System

3. TheDiffusion Databaseis updated regularly
with data from the HarvestingDatabaselt is
optimized for diffusion of the data and for
the computationof requeststo the services

VIl Jornadas Ibéricas de Infraestruturas de Dados Espaciais

W MIED

A professional
architecture: & A
Ceniral Harvesting
Database
synchronized with
a Ceniral Diffusion
Database. The first
one controls data
quality and the
second one is
optimized for
diffusion.

Synchronizationis |

made using SQL
scripts.

EU-MKDP detailed architecture

Based on a « production-diffusion schema »

DB SYNCHRONIZATION
o

Harvesting DB

(+ quality control)

Harvesting
mechanism

EU level
Country 4
level \O)

Web
Services

Web
Services

(ETL process)

®

Web
Services

0
Prowder DB Prowder DB Prov:der DB | Provider's own format

Source http A www.mmerals’leu.eu/lndexphp/downIoads/presentations
CassardD. & Tertre, . Work Packages The EUMKDP(Minerals Knowledge

Data Platform) MineralsAEU Final Conference,Brussels Belgium Aug

2015
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Web Services
(WMS/WFS)

Diffusion DB

(+ diffusion optimizations)

Mapping (ETL process and code lists)

Web Services
(Stats, auto report, Fitering.)
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3. The EUMKDP Vocabularies

EarthResourceML Vocabularies Semantianteroperabilitywaspromotedthroughthe useof controlled
Colloction of torms Concept schere metadata  SPARQL endpaint vocabulariesfrom INSPIRE ore Data Models and EarthResourceML
Commadity Code V201601 spargl v.2.0 modelembeddedin the EUMKDPdata model

Earth Resource Expression vA016.01 spargl

EarthResource Forn e sparcl Recommendationsrom the IUGS/ CGIl GeosciencesTerminology
Earth Resource Material Role v2016.01 sparg| .

Earth Resource Shape v2016.01 spargl WOI‘kIngGroup(GTWG)

EndUsePotential v2016.01 spargl

Environrnental Impact va016.01 spargl . . .
ioration Ackivity Tone e g Resultdrom previousprojectsnamelyEuroGeoSourcand ProMine,
Exploration Result v2016.01 spargl

Mine Status ¥2016.01 sparg| 14 codelistsfrom INSPIREHarthResourceML

Mineral Dccurrence Type y2016.01 sparg .

e At e g 8 codelistsfrom EarthResourceML

Processing Activity vIO16,01 spargl 1 codelistfrom INSPIRE,

Raw Materia Role 016,01 sparg 1 codelistfrom EarthResourceMCensus,

Reporting Classification Method V201601 spargl . . . ..

R eserye Assesment Calcaory . pardl 1 codel!stfrom Commissiorecision,

Resource Assessment Category vA016.01 spargl 1 COde|IStfr0m |MA,

LINEC Code ¥2016.0 sparg| 4 codelistsfrom GeoSciMland

WadeStorage v2016.01 sparg|

3 codelistsfrom INSPIREBeoSciML
Source http://resource.geoscimlorg/

VUOLLQJ, SIMONSB,, LAXTONJ , CASSARD, and SEYMONA EarthResourceMi.2.0 ¢ an upgradeof the

’ CGllUGSearth resourcedata model due to INSPIRBPata specification 34th International GeologicalCongress g?‘"
‘ 2012 Brishane Australia,5-10 August(2012 éﬁ(§
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4. Data harmonization of mineral resources (PortugalSource data: SIORMINP

Designedand created to broaden geoscientifi¢ technical and economic
knowledgeon mineral occurrencesresourcesandreservesoy:

x  supplyinginformationfor geologicalmaps

x  contributingfor the mining developmentandits sustainability,

DISTRIBUIGAO DAS SUBSTANCIAS
PRINCIPAIS NO SIORMINP

MNERIOS METAUCOS

E ENERGETICOS I ici i
o x supportingan efficientland use planning
o Carvées (ant. hul len.), Turfa

® Qu(Pb, Zn, Au, Ag)

i e oa— SIORMINBeospatiainformation:

e Fe, Mn(Cu, Zn, Au}

10,10, 70,2, s s categorizatiorof mineraloccurrencesandresources
o Au, Ag, As [Sb} .
4. regionalandlocalgeology

© U, Radiactivos

mineralogy
pastmininglicenses
miningactivity
commodities

MINERAIS E ROCHAS INDUSTRIAIS

© Amianto, Barite, Caulino,
Diatomito, Feldspato, Fésforo,
Grafite, Quartzo, Saigema,
Talco e Subst. Betuminosas

X X X X X X

comona
* Capital de distrito

| limife de distrito
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4. Data harmonlzatlon of mineral resources (PortugaI)SIORMINP in LNEG Geoportal

5 | Mapa de Enquadramento

L b R Weon o ‘ (“ TEETR SIORMINPdata has been stored in MS
e 0 € % gy S i Access  databases  with own
. 2o M8 design/architectureand vocabulary,based

N = S on a relational model in which each
¢ Sa® mineral occurrence or resource is

1 e I connectedto awide set of auxiliarytables
= gement of miheraFTe i 550 Nacional de Geolgfiavea3entedhatpd/m

¢ : s the [ b 9 y€baortal

[ e 8| LAl RPN o 2010 a WMSwas created

s S. - EUROGH® YataRtem - SieRMINP
using cloud cofhfptifgedpo@ebineggst/)n°

s : e e But SIORMINPdatabase
: ERE ! e e was mostly kept in MS
: ;_ S NG » oy Access

QL
g
WOE 207>
E fj; ?
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