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H3Bog

I'eomomku 3aBon CpbOuje kao Hocwian I[Ipojekta OneGeologyEurope 3ajenno ca Pymapcko reosomkum (akyaTeToM H
MHuHHCTapCTBOM 32 HMPUPOIHE pecypce, PyAapCTBO M IPOCTOPHO IUIAHHpame Cy ce YKbYydwin y MelyHapomuu IIpojexat
OneGeology Europe y majy 2013. ronune y Beh mooamaxioj dasu uspane I[Ipojekra. Jlo kpaja 2013. roauHe UCTyHHIH CY
3aBpIlicHEe aKTUBHOCTH Koje Tpeba Jia JoBeay JI0 MyHONPAaBHOT yKJbyuewa y [Ipojekar unme je PenmyOmuika CpOuja Hara cBoje
mecto Ha [eomomkoj kaptu Epome 1:1M. TIeomomka kapta CpOuje 1:1M mpeacraB/ba KOMIWJIAIMOHY OIHOCHO
nojenaoctasibeHy Bepanujy OI'K 1:500 000 ypaheny npema crangapanma nannujatuse OneGeologyEurope. Kpenpano je Bume
jaBHO moctymHuX BeO cepsuca: jeman WMS (Web Map Service) u nsa WFS (Web Feature Service), kojuma cy mpukazaHe
TeOJIOIIKE jeJUHHUIIC W OCHOBHE TCOJIOIIKE CTPYKType KOja 3aJ0BOJpaBajy mpomucaHe craHmapnae. Kopumhemem eXows
(eXtended OGC Web Services) makera ce oCTBapyje KOHEKIIMja JOKAIHMX BeO CepBHca ca MeTamojanuMa, obe3oehyje
BHUIIICjE€3UYHOCT CUCTEMA U cariacHocT ca cranmapanMa OneGeologyEurope u INSPIRE.

Kibyune peun

OneGeologyEurope, MeTamonanu, xapMOHU3aIHja IO1aTaKa, BUIIC]e3UIHNA METa-HHPOPMAIIIOHH CHCTEM

YBOJ,

OcnoBHa motuBanuja nHunujatuee OneGeology Europe (1G-E, http://onegeology.org) je motpeda 3a
yckialjuBambeM TeoNIOMKUX TojaTaka, Koja je mpero3narta jomr 1881. rogmne Ha apyrom ckymy Inter
Geological Map IGC y bonowu, kana je 3amouera u3paga Mehynapoane reonomke kapte EBpore u
Menutepancke peruje pasmepe 1:1.5M, a T1aj momyxBar koHauHo noBpmeH 2000. romuwHe
(BGR&UNESCO). Hakon Tora je mybnukoBaHa VHTepHammoHanHa reojiomka kapra Espome (Asch,
2005.) xao TpBM XapMOHU30BaHMW AWTHUTAIHU CKYI IPOCTOPHHMX Mojaraka EBpore y pasmepu 1:5M.
Jurutanau o0JUK KapTa je MpaTHo U ITaMIaHu O0JIHK.

I'maBua wnzaeja onHocHo b OneGeologyEurope (1G-E) npojexra O6uia je 1a, T€OJIOLIKHM NPOCTOPHU
MoJIAIM KOje MMoce/Iyjy I'eoJIONKY 3aBo i EBporne, mocTany NpucTyavHUji U KOPUCHUJH TIOTOTOBO W3BaH
OKBHpa HAIIMOHAIHUX TEOJIOMKUX 3ajefqHuia. MMajyhu y Buay /a ce TeoJomIKH CKYNOBH TOJaTaka
HAI[MOHAIHHUX TEOJIOMIKUX 3ajeTHUIIAa OMTHO Pa3iMKyjy TIO CapiKajy, TEOMETPUjCKHM M aTPUOYTCKUM
KapakTepuCTHKaMa, y IMJbY EBUXOBOT IyOJIMKOBama Ha riio0aHOj MpeXH, OMJIO je HEONXOTHO Ja ce
reojioniky nojamnu Peny0sivke CpOuje IpBo CEMaHTHYKH YjeHaue, a TOTOM mnpuiiaroje 3axresuma 1G-E
MPOjeKTa Kako OU ce Y TEXHHIKOM CMHUCITY OMOTYHinIa ’bhrX0Ba TOTIIyHa HHTEPOIIepaOUITHOCT.
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Cnuka 1: Beb cmpana npojexma OneGeology, http://onegeology.org

Fig I1: Main site of OneGeology Project, http://onegeology.org

MATEPUJAJI U METOJE

VY capagmu ca HalMOHATHUM TEOJIOIIKMM 3aBOAMMA, Kao Mojnen umiuieMeHtanuje 1G-E kopuctu
TUCTPUOYUpPaHU TUTUTAIHA MOJEN KOju oMmoryhaBa yBHJ y jaBHO JOCTYITHE TEOJIOIIKE MOJATKE THX
WHCTUTYIMja. HanmnoHamHy 3aBoAM [ajy MPUCTYI CBOjUM m3a0paHWM IMoAannMa MyTeM BeO cepBHca:
cepsuca mana (WMS, Web Map Service) u ceppuca mpoctopaux odjexata (WFS, Web Feature Service).

1G-E reomopran myrem 0a3e MeTamojaraka omoryhaBa JIOCTYITHOCT OBaKO JUCTPHOYHpPaHUX
nHdopmanmja. [lakie, cBaku HAIMOHATHH TEOJIOIIKH 3aBOJ] MyOJIHKYje HAMOHATIHE I'€OJIOUIKE TTO/IaTKe,
UMIUIEMEHTHpA U O/Ip’KaBa BeO cepBUCE Y CEMaHTUUKH yCKiial)eHOM 00JIHKY.

XapMoHHM3aIMja nojaTaka o0yxBara CEMaHTHYKY W BHIIIEje3NYHY XapaMOHM3AINjy METaroiaTaka, Kao u
ycknahuBame TreomeTpuje W cuMOoim3aluje Teonomkux jeamHuna. Jla Oum ce o0e30emuo omuc
HAIMOHAJTHUX CKYIIOBA IOJaTaKa, MOTpeOHO je Ja Merarojnany Oyxy yHopenuBH W HperpaxuBu. To je
MOCTUTHYTO UMILJIEMEHTAIIjOM BHIIIE]e3HYHOT KaTajora MeTarnojaraka, KOju IpeCTaBba KOCTYp LENoT
cucTeMa.

XapMOHU3alMja TeOJOMIKKX MOjaTaka je IModYesia MPBO BHUINEjE3WYHHM YyMapHBAmbEM EKBHBAJICHTHUX
TEpPMHUHA U MI0jMOBA KOj€ TH TEPMHUHH OIUCYjy, a TIOTOM je ycleamno yckiahupame mema Kiacupukanmje
re0JIONIKHX TI0JlaTaKa, CUMOOIM3alMje, HUBOa TeOMETPHjCKEe M CEMaHTHUKe AeTasbHocTH. Ha cimim 2 je
NpHKa3aH MpuMep yckiahuBama MPeKo HAlMOHAIHE TPAHHUIIE JOK CIHMKa 3 HIyCTpYje TeOMETPHjCKY U
CEMaHTHYKY XapMOHHU3AIIH]Y.

Yecto ce kapTHpaHe jeIUHMIIC Ca jeHe M Ipyre CTpaHe HAIlMOHAJHUX IpaHuIla He cliaxy (ciuka 2). Y
BehuHHM ciydajeBa pagud ce O HCTUM XPOHOCTpPATHTpaCKUM jeIMHUIAMa OOCNICKEHUM Pa3IndUuTHM
CJIOBHO-OpOjYaHMM O3HAaKaMa WJIH MPOCTOPHO HeycarjameHuM. Hecmarama cy Hajuemhe mocnenuna
PAIMYUTOT CTENEHa HMCTPaKCHOCTH W HAIMOHAIHUX KpUTEpUjyMa KOPUIINEHUX Y WHTEPIpETaIUju
I'COJIONIKUX JEAMHHMIIA.


http://onegeology.org/
http://onegeology.org/

Cnuka 2: Yexnahusarwe npexo Hayunanne epanuye

Fig 1: Harmonization across national border

[Ipumep TakBoOr jeqHOT ycarjamaBama NpukaszaH je Ha ciaunu 3. Ca jeaHe cTpaHe JApiKaBHE TpaHUIC
(TaMHUjY TIONWTOH Ha CKWIIM) W3/IBOjE€HA j€ KapTHUpaHa jeqUHHIA TI0J] HA3WBOM 0as3anT, a ca Jpyre
ankamHu onuBUH Oazant. [lomTo je y muTamy WcTa KapTHpaHa jeJUHHIA MPBO je ypa)eHO CeMaHTHYKO
ycarjamaBame Tj. 00¢ KapTHUpaHe jeJAMHHUIlE NPEUMCEHOBAaHE Cy Yy 0a3ajiT, HaKOH Yera je YCISIAHIIO
TEOMETPHjCKO ycarjlaliaBamke TpaHHWIA ca jeHe W JApyre CTpaHe HauuoHaiHe rpanune. Ha kpajy je
no0ujeHa jeJMHUIA KOja je CEMaHTHYKH M TeOMETPHUjCKH ycKialeHa.

Initial Situation Semantic Geometric Complete
Harmonisation Harmonisation Harmonisation
\ \ \

basalt

N
N\

« basalt
.

AN N
basalt '~ basalt N

,i.

- il national national - 2 national national
borderline borderline borderline borderline

Cnuxa 3: I'eomempujcka u ceManmuuxa Xapmonuzayuja

Fig 3: Geometric and semantic harmonization

Ha Ou ce onakmaiga WHTEPONEpPaOMIHOCT 3amuca MeTamojaTaka pa3BHjeHa je BHIEje3uYHa
TepMHHOJIOIIKA 0a3a rojaTaka. Y CBaKoj 3eMJbH Cy oapel)eHe HHCTUTYIH]e Koje Cy 100aB/bayuu IoaTaka
U KOje cy IONMyHWJIE BHILEje3nuHy 0a3zy MeTamojaTaka, mTo je y ciydajy PemyOmmke CpOuje ypaauo
l'eomomku 3aBox CpOuje. JenmuHcTBeHa KiacupUKanyja, OJHOCHO BHILIEJE3MYHH Te3aypyc TepMHUHA
oMoryhaBa xapMOHHU3aBaHO OMMUCHBAaE CKyToBa nojaraka. Kpo3 akrusHoctu uaunmjatuse 1G-E ypahen
j€ TEeOJIONIKH PEYHUK KOjH OINHUCYje JIMTOJOUIKH CACTaB, CTAPOCT CTEHA, IhHIXOBY reHe3y Kao U aTpUOyTCcKe
KapaKTePUCTUKE TEKTOHCKUX CTPYKTYpHHUX 00suKa. OBaj TOKYMEHT J1aje Onuce Te0JIOUIKIX PEYHUKA, a 3
CBaKy PEYHHWYKY OJPEJHUILY Jaje jeIMHCTBEHY IM(pPy, HA3UB HA EHTJIECKOM, Je(QUHHIN]Yy TojMa U
penainuje ca IpyruM peuHUYKAM onpenHunama. OCTaly je3uiy CBaKy PEYHHUYKY OJIPEHHILY TPEBOJIC Ha



HallMOHATHM j€3WK, MPH YeMy C€ jeIWHCTBEHA mudpa 3aapkaBa W UMa YJIOTy CTOXKEpa, OJHOCHO
JEIMHCTBEHOT HIICHTU(UKATOPa NojMa Ha CBUM jesuniuma Oa3e 1G-E. beroro xopumiheme je o06aBe3a 3a
cse yuecanke 1G-E (http://arkisto.gtk.fi/metatieto/onegeologywp3-dataspecv5.pdf).

PE3VIITATHA

[Mpukspyueme Pemybnmuke Cpbuje y 1G-E mpojexatr oOyxBarta Bumie (paza: mpUmpeMy TeOIOMIKHX
MmoJiaTaka, ToMykhaBamke BUIICje3UUHE 0a3e MeTarnojaTaka, nperoheme naTepdejca U myOIMKoBame BeO
cepBuca.

IIpunpema nogaraka

Jururanna xapra pasmepe 1:1M mpencTaBiba yrpouihieHy Bep3Hjy IIyOJHKOBaHE TEOJIOIIKE KapTe y
pasmepu 1:500 000 mrammane 1970. rommnre. OcHOBHHM Matepujal 3a oBy kapty 1 : 500.000
mpejcTaBlbalie Cy MaHYCKPHUIITHE WM OJAIITaMIIaHe KapTe paljeHe BHIle TOJWHA, Y3 3ajlarambe BETUKOT
Opoja reosora W3 TEOJIOIIKUX 3aBOJa U MHCTUTYTa CBUX OMBIIMX peryOnuka JyrociaBuje. Marepujai
KopuIheH 3a u3paay oBe KapTe o0yxBaTa BpeMeHckH mepuoy ox 1950. mo 1968. rogure. Meton nspane
€acTojao ce y CYKIICCMBHOM CHHTCTH30Bamby IMojaTaka modeB on kaparta 1 :25.000 mpeko kapata 1 :
50.000 u 1 : 100.000 Ha kapty 1 : 200.000 ynrase Tepuropuje COPJ (MunoBanosuh u hupuh, 1968.).

[Topen mpeTxoaHO MOMEHYTOT MaTepHjajia KOjU je IMOCIYKHO Kao I0JIa3Ha OCHOBA 3a KOMITHJIAIH]Y
jenuHUIa TIpHKa3aHuX Ha KapTu 1:1M kopummhenn cy u mopamy AoOHjeHN Y KacHUjUM (pazama m3pane
reojonike kapre CpOuje y3 KOpUCHE KOHCYJITAIMje U CYTeCTHje KOJiera KOju Cy JIeTajbHHje MPOydYaBau
KOHKPETHY T€O0JIONIKY Mpo0IeMaTHKY TI0jSAMHUX OOIACTH.

PeneBanTHH KpuUTEepHjyMH KOjU Cy KOpHWIIheHH 3a AeQUHHCamE 3ajeTHUYKEe CTPYKType Koja MOXKe
OIMCAaTH CBAaKy HAI[MOHAIHY TEOJIOIIKY jeIWHHUIly Ha XOMOTE€H HauWH Omie cy (10 XHjepapXHjcKoM
MOPETKY): JIUTOJIOTHja, CTApOCT, TeHe3a, TEKTOHCKE KapaKTEePUCTHUKE.

Pacenrn koju cy omabpaHu 3a TpUKa3 W3/BOJEHH Cy Ha OCHOBY JiBa KPUTEPHjyMa: PErvOHAITHO
pacnpocTpambemhe W TeKTOHCKM 3Havaj. JlururamHa kapra 1:1M ypaheHa je HCKIJby4nMBO 3a mOTpeOe
mpojekta OneGeology — Europe.

Ha caumm 4 cy npuka3aHd NpUMEHEHH HHBOM XapMOHH3alldje MOTPeOHHM 3a YCHOCTABJbAE IyHE
MHTEPONepaOMIIHOCTH:  CEeMAaHTWYKM, IIEeMaTCKH, CHHTaKCHM M  CcHUCTeMcKH. I[lpumimarohaBame
kinacudukaijama noapxanuM crangapaauM 1G-E peununuma je o6e30ehena cemantnuka yckiahjeHOCT
Hallle KapTe ca OCTalluM JUruTamHuM Kaprtama. lllemarcka xapmoHmu3anuja o6e30elyje ma cBu cKynoBu
nojiaTaka MMajy yckiaheHy CTPyKTypy Mojaraka Kako OM CEepBHCH MOIJIH Ja OYHTajy M HPETPaxKyjy
nojaTke Ha mpaBu HaunH. CHMHTaKca, OJJHOCHO je3WK I0JaTaka M CHCTEMH 3a PyKOBame MOAAIMMa CY
nmiieMenTupanu cariacHo OpenGIS (OGS) cranpapnuma u ynyTcTBUMA.
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Cnuka 4:Yemupu nusoa xapmonusayuje

Fig 4: Four level of harmonization



ITocTymak renepucama objemumeHnx jenuauNa ['eomomke kapre 1:500000 u dbopmupame urnraaHe
reoJjomke kapre 3a norpede 1G-E mpojekra oOyxBaTtho je cienehe akTHBHOCTH:

1. T'enepanuzanyja TeONOMIKUX jeIWHHIA (KaTajior M3BOpHE KapTre ca 159 reosomkux jeAuHUna je
MpeBeIeH y KaTaior ca 39 TeoJONIKUX jeANHALIA);

2. XapMoHm3aI#ja Karajora ca kogouma u3 1G-E peunnka;

2. Pexnacudukanyja reoomKUX jeHHUIA TPeMa HOBOj ILIEMH;

3. T'eomeTpujcko o0jenumaBame CYCeNHUX jeIWHUIA MCTE TEOJIOUIKE jeANHHIEe KopuihemeM python
byukmje arcpy.Dissolve_management;

4. TlpoctopHa TpaHchopmanuja u3 koopauHatHor cuctema: Gauss-Kruger, 3ona 7, enmuncoun: Bessel
1841, natrym: Hermann-Skogel, jeannuna: metar y D WGS_84 koopanHaTHU cucTeM;

6. YB03 mpocTopHUX o0jekara y CTpyKTypy monartaka carinacHy 1G-E crarnnmapmy;

7. [lomymaBame atpulyTa npema peunnmmnma 1G-E.

Tabena 1 nmpukasyje npumep reHepanuzanyje jeannuna. Ha nonasnoj xapta 1:500 000 umanu cmo 159
KapTupaHux jenuHuna. [loctymak reHepanmsanyje cacTojao ce y W3/iBajamy jeAHHUIA UCTUX TeHETCKUX,
JUTOJIONIKUX W XPOHOCTPATUTpadCKUX 0COOMHA U BUXOBOM 0o0jenumpaBamy. O nomasHux 159 jenuauia
nobujeHo je 39 HoBux. OOjeUbCHE JeIUHUIIC CYy MPHKa3aHe UCTOM 00joM, CBaka jeAWHMIIA JOOWIA je
HOBH jeanHCTBeHH D Kao 1 HOBM ONHC JIMTOJIOTH)€ U CTAPOCTH.

‘ litho_1 ‘Il!ho_hole bojgwl litho_2.

| Ae | fihology | liologia e [ | I iy N Devron
0 Quarternary  Water flows Vodeni tokovi Quaternary 0 Eartsurface deposits  River plain system
1 Quarternary  Holocene in general Holocen uopste
2 Quarternary  Pleistocene in general Pleistocen uopste Clastic sediment+organic
3 Quarternary  Quarternary in general Kvartar uopste Quaternary 1 Terrestrial deposits ich sedimenteiravertine 1211 guprt.3  ptt1 12131
4 Quarternary  Loess Les
$ Quarternary  Eolian sands Eolski pesak
Quaternary and River-lacustrine
7 Pliocene Pliocene-Quarternary: unconsolidated sediments Pliocen-kvartar nevezani sedimenti  Pliocene 2 deposits BRI A s R g
H Latite+trach
9 Pliocene Trachybasals, trachytes and leucites; a-pyroclastites piroklastii [ 3 Volcanic rocks alite+trachytic 1122321quprl3  pi3 112234
10 Pliocene Quartzlatites and trachiandesites; a-pyroclastites Kvaclatit i rahiandeziti; a-piroklastit rock+pyroclastic
11 Pliocene Upper Pliocene: gravels and clays Gori pliocen: Sljunkovi igline
Srednji-gomji pliocen: Sljunkovi,
12 Pliocene Middle-Upper Pliocene: gravels, sands and clays peskovi, gline S ckr rarer TN
Srechj plocen: ginepeskovi, _ Pliocene 4 Lacusiine deposis | 1o 9o 12113  quprld  pB3 121141
13 Pliocene Middle Pliocene: clays, sands and gravels Sljunkovi
14 Pliocene Lower Pliocene: unconsolidated clastites, limestones and coal kreénjaci, ugalj
15 Pliocene Pliocene in general: clasfites and limestones Pliocen uopste: Klastii i kreznjaci
. T
16 Miocene Miocene-Pliocene: clastites, limestones and coal ugalj_ ofronian and 5 Brakish deposits Clastic 1214 guprtd  p2t 122312
19 Miocene Upper Miocene: clasfites, limestones and coals ugalj Messinian sediment+limestone-+coal
47 Miocene Meotian: marls and limestones Meot: laporci, kre¢njaci
18 Miocene Sarmatian: clastites and limestones Sarmat Klasfiti i kregnjaci
20 Miocene Middle-Upper Miocene: clastites and limestones krecnjaci | anghian and Limestone+clastic
21 Miocene Tortonian: clastites and limestones Torton: Klastiti i krecnjaci 9 6 Marine clasfic rocks 122312 guprt3 pt3 1211
Serravallian sediment+coal
22 Miocene Helvetian: limestones, marls and clays Halvet kregnjaci, laporci, gline
23 Miocene Middle Miocene: clastites and limestones Srednji miocen: klastit i krecnjaci
24 Miocene Lower- Middle Miocene: clastites, limestones and coal kreénjaci, ugljevi
25 Miocene Lower Miocene: clastites, limestones and coal ugljevi i ol e
26 Miocene Miocene in general Miocen uopste d 7 Lacustrine deposits < 12212 gupri3  pB3 12213
Burdigalian iltstone+coal
28 Miocene Neogene in general Neogen uopsteno
27 Miocena Granodiorite Granoadiorit Oliaocena R Plutonic rocks Granodiorite 1121033 lounr1 3 nt2 1

Cnuka 5: Ipumep cenepanuzayuje jeounuya

Fig5 : Example of unit generalization

Ha cnaumm 4 neBo cy mpukasaHe Ieojiollke jeAuHuile u3BopHe kapre 1:500000, a necHo je HOBa,
reHepucana kapta 1:1M HakoH ypal)eHe reHepanuzanyje, U3IBajakbeM TeONIOKUX jeTnHuIa ypaheHo je
FEOMETPHjCKO O00je/IMbaBakbe CYyCeIHUX jEIMHHUIIA KMCTE TEONIONIKEe jeauHuile kopuiihemeMm python
¢dbynkuuje arcpy.Dissolve_management.



Ipunoe 6: Usseopna xapma 1:500000 u eenepucana 1:1M

Fig 6: Original 1:500000 map and new compiled 1:1M map

Ja om ce

o0e30euna MHTEPONEPaOMIHOCT MeTarnoAaTaka pa3BUjeHa j€ BHIICje3WYHAa TEPMHUHOJIOLIKA
0a3a mogaraka. CBaka 3eMJba yUECHHIA, OJHOCHO HAllMOHAIHM 100aBJbau IMOJATaKa, je Jo0uia JUCTY
TEPMUHA HA EHIJIECKOM jEe3WKY Koje je NMpeBOAWIa Ha MaTepmhH je3WK jelaH Ha jeJaH, Tako Jia ce
MHTETPUCAEM CBUX YNApeHHX TEPMHHA OMOTYhWIO OmHcHBame CKyINoBa ITOJaTaka Ha CBUM je3WIHMa
ydecHuKa npojekta. Kpo3 panuje axtuBHoctn mHmMuujatuBe 1G-E ypaljeH je reofomku peuHUK Koju
OIMCYje JIMTOJIOTH]jY, CTAPOCT W T€HE3y CTEHa M CTPYKTYPHHX Kapakrepuctuka. Umajyhu y Bumy na je
kopuiiheme OBOI jeIMHCTBEHOI PEeYHHMKa 00aBe3a 3a CBe 3eMJbe yuecHHUEe y mpojekry 1G-E, To ce
NPWINKOM TIPUIpEMe JUTHTAHE KapTe HM3BPIIIIO ycarjamaBamke IOCTOjehnX TeoNOomKuX ommca ca
KJacu(UKaIjoM 3aCHOBAaHOM Ha MIOjMOBHMMA W3 MPONHCAHOT peuHuka. Ha ciumm 7 je mpukazaH mpumep

KOJIMPama jeTHE TeOJIOIIKE jeJUHUIE U FheHU M3/IaHIIM Ha TeHEPUCAHO] KapTH.

GU_ID
GU_NAME
GU_DESC
GU_TYPE
GU_OBSER
AGE_NAME
AGE_LOW
AGE_UPP
LITHO1
ROLE1
PROP1
LITHO2
ROLE2
PROP2
LITHO3
ROLE3
PROP3
MF_OBSER
POSACCUR
S_FRAME

1

Terrestrial deposits, Quaternary ; )
Clastic sediment+organic rich sediment+travertine Y )
urn:cgi:classifier:CGl:GeologicUnitType:200811: ||thostrat|graph‘fc \umt
urn:cgi:classifier:CGl:FeatureObservationMethod:201001: =~
Pleistocene-Holocene Ny = »\W
urn:cgi:classifier:ICS:StratChart:200908:Pleistocene "‘\1 .
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Ipunoe 7:IIpumep xoouparea jeone ceonouixe jeOutuye u renu U30AHYU Ha 2eHepUCAHoj Kapmu..

Fig 7: An example of encoding one geological unit and its offshoots in generated map.



IIpunpema Bed cepBuca

Beb cepsucu cy xocroBanu Ha cepsepy http://gzs.rgf.rs/ Ha Pymapcko-reomomkom ¢axynTeTy, a HAKOH
ycrnocTraBJjbamka TeXHUIKHX MoryhHoctu y I'eomomkom 3aBoxy CpOuje O6whe mpeHeTH W MeTamojamu o
JIOKaLIMj¥ cepBHca U Koju he ce Tajga axxypupartu y kaTtajory meranoaaraka 1G-E noprana. Beb cepsuc je
JOCTYTaH Ha:

http://gzs.rgf.rs:6080/arcgis/servicess/RGE_GZS Bedrock and Superficial Geology/MapServer/WMSSe
IVer , a 'y leMy ce Hajiaze: cJioj ca TeOJIOIIKUM jeJUHHIIaMa | CJI0j ca TeOJIOMIKKM CTpyKTypama. Hasusu
cepBuCa U CllojeBa Cy MPENM3HO JeUHUCAHN POMO3UIIMjamMa MPojeKTa U Hoce HH(POpMalnje O BIACHUKY
nonaraka (I'3C), mpoBajaepy-nodasipauy nogaraka (PI'®), pasmepu u cagpxkajy. Ocum WMS kpeunpana
cy u aBa oarosapajyha WFS.

3a cumbonmzanyjy je xopumiheH aeckpunrtop ctwioBa Styled Layer Descriptor (SLD) xoju nedunuine
CTaHmaple KOojuM ce cuMOonm3anyja W 0oje TONWUTOHa Ha KapTH cTaHmapausyjy. SLD o06e36ehyje
KOPHCHHIINMA: JbyIuMa M CO(TBEPCKUM areHTHUMa (BeO cepBHCHMA) Ja KOHTPOJUIITY BH3YEIHH IIPHKA3
TeONMPOCTOPHUX TMOjAaTaka. 3a MoTpede oBe kapre cy kopuinhenu |G CTHIOBH JOCTYIIHH Ha:
http://schemas.usgin.org/models/#geosciml-portrayal-units u  http://schemas.usgin.org/files/geologic-
units/2.0/GeologicUnitView.sld.

Hakon monymaBama Bullleje3NYHE TEPMHUHOJIONIKE 0a3a mojiaTaka (JINcTa TEPMHUHA Ha SHIJIECKOM je3UKY
KOjy je cBaka 3eMJba YUYECHHIIAa MTPEBOAMIIA HA HAIMOHAIHHU je3WK) UMIUIEMEHTHPaH je WHTepdejc U Ha
CpIICKOM je3uKy. To 3Haum Ja CBH 3aHMHTEPECOBAaHM KOPHCHHIM YyJacKOM Ha 3BaHUYHHU CajT
one.geology.org M300pOM CpIICKE HAI[MOHAIHE 3aCTaBHUIE Najbe NPETPAKHUBAKE KAa0 M CBE TPaKCHE
nH(pOopMaIije MOTY JOOUTH Ha CPIICKOM jE3WKY IITO je MPUKa3aHO Ha CIUIH 8.
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Cnuka 8: 1GE [lopman ca unmepghejcom Ha CpRcKom je3uxy

Fig 8: 1GE Portal with interface in Serbian language

3a0KkpyKeme MPojeKTa MmojapasyMeBa ocraie (pUHaJHE aKTHUBHOCTH HAKOH KOjUX OM KapTa Tpebaja aa
Oyne nocrynsa Ha 1G-E INoprany, a To 00yxBara:

- Banmpnanwmjy u uarerpanujy pesynrara Ha 1G-E [oprany;
- PeructpoBame metanonataka Ha 1G-E I[loprany;

- Banupanmjy kaprorpadckux cepBuca u

- Unterpucame kaprorpadckux cepsuca Ha 1G-E [Nopran.
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http://schemas.usgin.org/files/geologic-units/2.0/GeologicUnitView.sld

3ak/pyvyak

Peammzamnmja Ilpojexta m3pame OCHOBHE TreoJiOMIKE KapTe, KOJH je Tpajao BUIE NEICHHWja W KOjH CY
u3Hene TeHepamuje reosmora u3 ['eonomknx 3aBoja u ['eonmomknx HWHCTHTYTa OuBIIe Jyrociasuje
omoryhmna je na ce ganammu ['eonomku 3aBon Cpouje ykipyun y [Ipojekar OneGeology-Europe.

V3 moapumiky HamiexxHor MunucrapctBa u Pygapcko-reonomkor ¢axynrera, CpOuja je y mocienmeM
TPEHYTKY yXBaTHJa KOpaK ca HOBHM €BPOIICKHM TPEHIOM pa3MEHe IoJ[aTaka Ha OCHOBY jeMHCTBEHHX
KpUTepHjyMa 3a U3/iBajame, yckialuBame u yHarpeheme MoCTUTHYTHX pe3yTara.

[lo3uTHBHA CTpaHa OBAaKBOI BHJIAa apXWBHpama IOJATaka, j¢ y TOME INTO OCHTypaBa Jia Cy IOAalu
apXUBUPAHU, JOCTYIHU W ycarnameHn. OcuM Tora, oMoryheHo je mopeheme mogaTaka U3 pa3iTHduTHX
n3Bopa. IlyOinMKoBaHW MONAIM, METAMOJAI W CEPBUCH CY OTBOPEHO pa3MEHHMBH WM JOCTYIHU Y3
MUHUMaJIHE TpoimrkoBe. CBakoj 3eMJbU 4WIAaHWIIM OMOTyhaBa ce Mperien mojaTraka Ha HalMOHATHOM
JE3WKY Kao M KOHTHHYUPAHO yHanpeheme U yckiahuBame mogarka.

OBuM je Hamla reojorvja JoOMIa MPUINKY 12, Y OKBUPY jeAHOT TII00aTHOT MPEXKHOT TopTajia, CBE OHO
IITO JIO cajia TI03Haje y Te0JIOmKoj rpalj cBoje 3eMJbe HE caMO MPHUKaKE HETO U Ja yHanpehyje y ckiaay
ca HOBHMM Ca3HamUMa.

I'eomomka Be6 kapta Penyonuke Cpouje 1:1M je noctynHa nmytem MHTepHeTa Ha :

http://gzs.raf.rs:6080/arcgis/rest/services/RGF_GZS Bedrock and Superficial Geology/MapServer
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Abstract

Geological Survey of Serbia, as the carrier of OneGeology Europe Project together with the Faculty of Mining and Geology and
the Ministry of Natural Resources, Mining and Spatial Planning, have joined the international Project OneGeology Europe in
May, 2013, while the project development had already been at an advanced stage. By the end of 2013, all the obligations
envisaged and actions that led to the full involvement in the Project shall have been fulfilled, when Serbia will have found its
place on the geological map of Europe 1:1 M. Geological map of Serbia 1:1 M represents a simplified version of a geological
map 1:500,000, made according to the standards described in the OneGeology Europe Project. Several publicly available web-
services were created: one WMS (Web Map Service) and two WFS (Web Feature Service), with geological units and main
geological structures in compliance with the required standards. 1G-E-Connector utility eXows (eXtended OGC Web Services)
isused to test the local web services, use metadata and register the services at the 1G-E Viewer, thus providing multilingualism
and compliance with OneGeology Europe and INSPIRE standards.
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One Geology Europe, metadata, data harmonization, multilingual meta-information system.

OneGeology-Europe

The Geological Surveys of each European country hold valuable resources of geological data but, due to
the lack of standardization, it is difficult to discover, understand and use this data efficiently enough to
answer critical questions and develop appropriate strategies. In INSPIRE (http://inspire.ec.europa.eu/),
Geology designates a key dataset that is needed for the Groundwater and Soils Directives, GMES and
GEOSS. The aim of the OneGeology Europe Project (2008-2010) was to make geological maps at a scale
1:1M from Europe discoverable and accessible, make them available under a common data license, and to
test the guidelines for generating an interoperable environmental information infrastructure. A
multilingual metainformation system gives access to information about relevant data from 26 European
countries, including a harmonized geological data presented on map at a scale 1:1M.

Standardized map services were created to provide access to the maps through a new geoportal. The
project also accelerated the development and deployment of a nascent international interchange standard
for geology, GeoSciML, which enabled the sharing of data within and beyond the geological community.



It developed a harmonized specification for the basic geological map data and made a significant progress
towards harmonizing the dataset.

In 2013, OneGeology Europe Plus (1G-E+) initiative is extending the coverage by geological maps at a
scale of 1:1 M to other countries, including Serbia.

The tasks of each member OneGeology-Europe Project was as following:
- Metadata entry (in English and each native language)

- Translation (to each native language: common geological vocabulary, keywords, portal
components, metadata titles and abstract of all existing records)

- Harmonization of geological units shown on maps to match the 1G-E data model
- Setup WMS and WES services (1 G-E standard)

The team is coordinated by the Chech Geological Survey (CGS) working in cooperation with the Bureau
de Recherches Géologiques et Miniéres (BRGM), the British Geological Survey (BGS), the Geological
Survey of Denmark and Greenland (GEUS) and the Geological Survey of Slovenia (GeoZS). The results
will be shown as part of the 1G-E project and metadata/portal infrastructures.

1G-E Technical detail

Geological map data will be made available as a distributed web service, using the OGC “web feature
mapping” approach. The priority of 1G-E is to make available interoperable, Internet-accessible,
scientifically-attributed data and to make a progress in the participants capability, to the appropriate
levels. Surveys and organizations are encouraged to work together, to develop and implement the required
interchange standards, for their data to be interoperable. This can be achieved by using GML (Geography
Mark-up Language) based data.

GML based data (including GeoSciML) can be used in many different ways. For example, basic data can
either be rendered into a map that can be interrogated for further detailed information, or it can be
formatted into a report, or even used in other applications for further development.

Geological surveys and similar institutions, that wish to contribute to the OneGeology initiative are
aiming to provide an OGC Web Mapping Service (WMS) and two OGC Web Feature Service (WFS)
from a web server within their organization, or hosted by a neighboring organization, of some basic
geological 'map' data. These WES will allow the user to download data in GeoSciML form, resulting from
queries (geographic or other attribute based) of the data over the web, so that the same query could be
sent to some/all of the OneGeology contributors WES services around the world.

Serbia's accession to 1G-E involves several stages: preparation of geological data, filling multilingual
metadata database, interface translation and publishing of web services. The final map is a simplified
version of OGK 1:500,000, which is basically a compilation, made successive synthesis of data started at
maps 1:25000, after 1:50 000 and 1:100 000 to map 1:200 000 (various authors from 1950 to 1968).
Relevant criteria were used to define the structure that can describe any national geological units in a
homogeneous way: lithology, age, genesis, tectonic structures. Faults were selected based on two criteria:
regional distribution and tectonic significance. This paper presents the map made especially for One
Geology Plus Europe Project.

Figure 4, presents the level of the created harmonization, which is necessary for the establishment of full
interoperability: semantic, schematic, syntax and system. Adaptation of classification is relying on
standard 1G-E vocabularies, thus providing semantic coherence of our map, with other digital geological
maps within 1G-E. Schematic harmonization ensures that all data sets have a coherent data structure, to
enable web services to read and search the data in the right way. Syntax and data language, as well as



systems for data management were implemented in accordance with the OpenGIS (OGS) standards and
guidelines.

Thus, the process of generating geologic unit 1G-E map, based on the 1:500,000 included the following
activities:

1. Generalization of the geological units catalog: the original 159 geological units’ catalogue is translated
into a catalog with only 39 generalized geological units.

2. Harmonization of the catalog with codes from 1G-E vocabulary.
3. Reclassification of the geological units under the new scheme.

4. Geometric unification of the neighboring units of the same geological unit using python functions
arcpy.Dissolve_management.

5. The spatial transformation of the Gauss-Kruger zone 7, ellipsoid: Bessel 1841, date: Hermann-Skogel
units: meter in D_WGS_84 coordinate system.

6. Importing spatial objects in the data structure concordant with 1G-E.
7. Update of the feature attributes with 1G-Edictionaries entries.

Table 1, shows an example of a generalization unit. At the initial map 1:500,000, there were 159
geological units. The process of generalization produced a new classification scheme, with only 39
geological units. Left map in figure 4, presents the polygons with the geological units of the original map
1:500,000, and the right map is a new generated map 1:1M, produced after the generalization. Merging of
the adjacent polygons with the same geological units was done by the geometric unification of the
neighboring units, using python functions arcpy.Dissolve_management.

To ensure the interoperability of metadata is developed a multilingual terminology database. Each
participating country, or national data provider, has received a list of terms in English which was
translated into the native language of one-to-one, so that the integration of all possible paired terms
describes sets of data in all languages of the project participants. Through the activities of earlier
initiatives, 1G-E made a geological vocabulary that describes the lithology, age and genesis of rocks and
tectonic structures. This document provides descriptions of geological vocabulary, concepts, definitions
of concepts and their mutual relations. Its use is an obligation for all participants 1G-E. In Figure 7, is
shown an example of a coding unit and its geological strips on the generated map.

Web services are hosted on the server http://gzs.rgf.rs/ at the Faculty of Mining and Geology, and after
providing the technological requirements for the Geological Survey of Serbia, services will be transferred
and service metadata URL will be updated in the metadata catalog of 1G-E portal. WMS web service is
available for wuse in GIS  client (as ArcMap):  http://gzs.rgf.rs:6080/arcgis/services/
RGF_GZS_Bedrock_and_Superficial_Geology/MapServer/WMSServer and it contains a layer of
geological units and a layer of geological structures. Service name, as well as the layers names are strictly
defined by 1G-E propositions, and reflect information about data owner (GZS), data provider (RGF),
scale and content. In addition to the WMS, two corresponding WES are created.

The symbolization is performed with Styled Layer Descriptor (SLD). The OpenGIS® Styled Layer
Descriptor (SLD) Profile of the WMS defines an encoding that extends the WMS standard to allow user-
defined symbolization and coloring of geographic feature and coverage data. SLD addresses the need for
users and software to be able to control the visual portrayal of the geospatial data. SLD provides the
users: people and software agents (web services) the chance to control the visual display of the geospatial
data. For the purpose of these maps, 1G styles were used, available at:
http://schemas.usgin.org/models/#geosciml-portrayal-units and http://schemas.usgin.org/files/geologic-
units/2.0/GeologicUnitView.



For the completion of the Project, there are other finishing activities where upon 1:1M map of Serbian
geology will be integrated in 1G-E Portal:

- Validation and integration of the results of the 1G-E Portal.
- Incorporate metadata 1G-E Portal.
- Validation of the map service.

- Their integration on 1G-E Portal.

Conclusion

Realization of Basic geological map, which lasted several decades and which was made by generations of
geologists from the Geological Survey and the Geological Institute of the former Yugoslavia, enabled
today's Geological Survey of Serbia involvement in the Project OneGeology-Europe

With the assistance of competent Ministry and Faculty for mining and geology, Serbia in the last moment
step in the new European trend of exchanging data on the basis of uniform criteria for separation,
harmonization and improvement of the results achieved.

The positive side of this kind of data archiving, is that it ensures that the data are archived, accessible and
harmonized. It enables the comparison of data from different sources. Release dates, metadata and
services are openly interchangeable and available at minimal cost. Each participant in project can review
the data in the national language and to perform synchronization of data with respect to the attributes and
geometry.

This give the opportunity for comprehensive presentation of all existing facts regarding our geology,
within the framework of a global web portal. Also, new established and advanced facts will be not only
presented but updated in accordance with new achievements.

Web Geological map of Serbia 1: 1M is available by Internet at
http://gzs.rgf.rs:6080/arcgis/rest/servicessRGF_GZS Bedrock and_Superficial_Geology/MapServer
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