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Geological Information System — GEOLIS

The previous issue of this journal fea-
tured a representation of Croatian Geo-
logical Survey’s activities on the occasion
of its 100th anniversary (Pikija, Halamic,
2009). This article presents the GEOLIS
geological information system developed
at the Croatian Geological Survey. The
system’s thematic units are described, as
well as application and purpose of certain
maps and conceptual models of spatial
database segments.
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1. Introduction

The aim of establishing the GEO-
LIS geological information system of
the Croatian Geological Survey was to
integrate all types of geological maps
in a single information system, which is
going to support research and obtain-
ing of information. The purpose was
to establish a digital geological map
database, enabling continuous revision
of maps by updating the database, ob-
taining digital data in order to integrate

them with data from other internal and
external databases, produce high-quality
geological maps according to standard
formats and map production. The physi-
cal database model was produced in
the ESRI Geodatabase form, which is
based on relational database MS SQL
Server 2005 (Singer et al., 2009). Linking
spatial databases and data from the MS
SQL server is enabled by ArcSDE server
software. Spatial representation of data
is adjusted to scales from 1:25 000 to
1:300 000, and is determined in the 5th
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Fig. 1. Architecture of the GEOLIS digital base
Slika 1. Arhitektura digitalne baze GeoloSkog informacijskog sustava



KiG 2010, 13

Prikazi institucija

Geoloski informacijski sustav — GEOLIS

U prethodnom broju ovoga Casopisa
objavijen je prikaz djelatnosti Hrvatsko-
ga geoloSkog instituta u povodu njegove
100. obljetnice (Pikija, Halamic, 2009). U
ovome Clanku prikazujemo geolo$ki in-
formacijski sustav GEOLIS razvijen u
Hrvatskom geoloskom institutu. Opisa-
ne su tematske cjeline toga sustava, pri-
mjena i namjena pojedinih karata kao i
konceptualni modeli segmenata prostor-
ne baze podataka.

1. Uvod

Cilj uspostave geoloskog informa-
cijskog sustava GEOLIS-a Hrvatskoga
geoloskog instituta je integracija svih ti-
pova geoloskih karata u jedinstveni in-
formacijski sustav koji ¢e omoguéiti pot-
poru u istrazivanju i informiranju. Inten-
cija je uspostavljanje baze podataka di-
gitalnih geolo$kih karata, omogucéava-
nje kontinuirane revizije karata aZurira-
njem baze podataka, prikupljanje poda-
taka u digitalnom obliku radi integraci-

je s podacima iz drugih internih i ekster-
nih baza podataka, izrada geoloskih ka-
rata visoke kvalitete u skladu s norma-
ma kojima su propisani njihovi formati i
nacin izrade karata. Fizicki model baze
podataka izraden je u formi ESRI Geo-
database, koja u podlozi ima relacijsku
bazu MS SQL Server 2005 (Singer i dr.,
2009). Povezivanje prostornih podataka
i podataka smjestenih u posluZitelju MS
SQL omoguceno je sofverom za poslu-
zitelje ArcSDE. Prostorni prikaz podata-
ka prilagoden je mjerilima od 1:25 000 do
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Fig. 2. Overview of GEOLIS layers

Slika 2. Pregled slojeva Geolo$kog informacijskog sustava
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Fig. 3. Base Hydrogeological Map at the scale 1:100 000, Imotski sheet, Croatian Geological Survey,
author: 1. Sliskovic, collaborators: D. Ivi¢i¢, T. Frangen
Slika 3. Osnovna hidrogeoloska karta M 1:100 000, list Imotski, Hrvatski geolo$ki institut,
autor I. Sliskovi¢, suradnici: D. Ivi¢i¢, T. Frangen

zone of the Gauss-Kriiger rectangular
grid, with the central meridian of 15° east
of Greenwich, and the Bessel ellipsoid.
The system developed at the Croatian
Geological Survey was conceived as
thematic units according to geological
map types, i.e. according to fundamen-
tal projects: Base Geological Map of
the Republic of Croatia 1:50 000, Base
Hydrogeological Map of the Republic of
Croatia 1:100 000, Base Engineering-
Geological Map of the Republic of
Croatia 1:100 000, Base Geochemical
Map of the Republic of Croatia, Map of
Mineral Resources of the Republic of
Croatia, Geothermal Map of the Republic
of Croatia, Structural-Geomorphological
Map of the Republic of Croatia 1:100 000
and Tectonic Map of the Republic of
Croatia 1:300 000. Thus, GEOLIS
consists of following units: Geology, En-
gineering Geology, Hydrogeology, Geo-
chemistry, Geomorphology, Tectonics,
Geothermics, and Mineral Resources.
Each thematic unit contains correspond-
ing sets of spatial data, according to
type and scale of geological maps. A
geological map’s scale determines the
degree of complexity, i.e. differentiation
within a set of spatial data according to

scale’s representation capabilities. Each
map within GEOLIS consists of a set of
layers (point, line, polygon), which con-
tain spatial data, and external attribute
tables. GEOLIS enables distributed use
of data using ArcGIS tools and via the
Internet using standard web browsers.
Geological maps and other data are go-
ing to be available partially to the wider
public through web browsers, as well as
to public and scientific institutions in the
Republic of Croatia.

2. Geology

The Geology thematic unit contains
layers of data for the Base Geological
Map at the scale 1:100 000, Geological
Map 1:50 000 and General Geological
Map of the Republic of Croatia at the
scale 1:300 000.

The Base Geological Map (BGM)
at the scale 1:50 000 is conceptually
thematic, lithostratigraphic by content
and adjusted to natural characteristics of
each region, which makes it a focused
geological map of differentiated con-
tent. Geological data obtained by field
research are stored in the digital Field

Journal, which is also a component of
the Geology database (Sparica, 2009).

Production of the Base Geological
Map at the scale 1:100 000 was started
in 1962 and officially ended in 1989. Dur-
ing those thirty years, 74 sheets of the
entire territory of the Republic of Croatia
were produced. One sheet of the Base
Geological Map at the scale 1:100 000
contains: a geological map (on average
encompassing an area of 1450 km2),
a legend of mapped units, a legend of
standard labels, a geological column and
one to two, exceptionally three geological
profiles (He¢imovi¢, 2009).

A special part of the Geology the-
matic unit is the General Geological
Map at the scale of 1:300 000, which is
going to be available to public and other
institutions via the Internet.

3. Hydrogeology

This thematic unit integrates data
layers for the Base Hydrogeological Map
at the scale of 1:100 000, the General
Hydrogeological Map at the scale of
1:300 000 and a digital version of the
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Fig. 4. Base Geological Map at the scale 1:100 000, Zagreb sheet

Slika 4. Osnovna geolo$ka karta M 1:100 000 list Zagreb
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Fig. 5. Base Engineering-Geological Map at the scale 1:100 000, Zagreb sheet, Croatian Geological Survey,

authors: Z. Miklin and V. Sikié, collaborator: N. Bastalié.

Slika 5. Osnovna inZenjerskogeoloska karta M 1:100.000, list Zagreb, Hrvatski geolo$ki institut,

autori: Z. Miklin, V. Sikié, suradnici: N. Bastalic
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1:300 000, a odreden je u 5. zoni Gauss-
Krigerove pravokutne mreze, sa sred-
njim meridijanom 15° isto¢no od Gree-
nwicha i Besselovim elipsoidom. Sustav
koji se razvija u Hrvatskom geoloskom
institutu koncipiran je u tematske cjeline
prema tipovima geoloskih karata, odno-
sno prema temeljnim projektima: Osnov-
na geoloska karta RH 1:50 000, Osnov-
na hidrogeoloska karta RH 1:100 000,
Osnovna inzenjersko-geoloska karta RH
1:100 000, Osnovna geokemijska karta
RH, Karta mineralnih sirovina RH, Geo-
termalna karta RH, Strukturno-geomor-
foloSka karta RH 1:100 000 i Tektonska
karta RH 1:300 000. Prema tome GEO-
LIS se sastoji od sljedecih tematskih cje-
lina: Geologija, InZenjerska geologija, Hi-
drogeologija, Geokemija, Geomorfologi-
ja, Tektonika, Geotermija, Mineralne si-
rovine. U svakoj tematskoj cjelini nalaze
se pripadajuci skupovi prostornih poda-
taka ovisno o tipu i mjerilima geoloskih
karata. Mjerilo geoloske karte odreduje
stupan;j slozenosti odnosno stupanj dife-
rencijacije unutar odredenog skupa pro-
stornih podataka prema moguc¢nostima
prikaza mjerila. Svaka karta unutar GE-
OLIS-a sastoji se od skupa slojeva (to¢-
ka, linija, poligon) koji sadrze prostorne
podatke, i vanjskih atributnih tablica. GE-
OLIS omogucava distribuirano koristenje
podataka s pomocu ArcGIS alata i pre-
ko interneta standardnim web pregled-
nicima. Geoloske karte i drugi podaci
biti ¢e jednim dijelom dostupni Siroj jav-
nosti putem web preglednika, kao i jav-
nim i znanstvenim ustanovama u Repu-
blici Hrvatskoj.

2. Geologija

Unutar tematske cjeline pod nazi-
vom Geologija organizirani su slojevi po-
dataka za Osnovnu geolo3ku kartu mje-
rila 1:100 000, GeoloSku kartu 1:50 000
te preglednu geolosku kartu RH mijeri-
la 1:300 000.

Osnovna geoloska karta (OGK) u
mijerilu 1:50 000 je prema koncepciji te-
matska, litostratigrafska prema sadrza-
ju i prilagodena prirodnim posebnostima
svake regije, Sto je €ini usmjerenom ge-
oloskom kartom diferenciranog sadrza-
ja. GeoloSki podaci dobiveni terenskim
istrazivanjima spremaju se su digital-
ni Terenski dnevnik, koji je i komponen-
ta skupa podataka tematske cjeline Ge-
ologija OGK 1:50 000 (Sparica, 2009).

Izrada Osnovne geoloSke karte u
mijerilu 1:100 000 zapocela je 1962. i
sluzbeno je zavrsila 1989. godine. Ti-
jekom tih tridesetak godina izradena su

74 lista cjelokupnog teritorija Republike
Hrvatske. Jedan list Osnovne geoloske
karte u mjerilu 1:100 000 sadrzava: ge-
olosku kartu (koja u prosjeku obuhva-
¢a povrSinu od 1450 km?), tuma¢ zna-
kova kartiranih jedinica, tumac¢ znako-
va standardnih oznaka, geoloski stup i
1 do 2, iznimno 3 geoloska profila (He-
¢imovi¢, 2009).

U okviru tematske cjeline Geologija
posebno mjesto zauzima Pregledna ge-
oloska karta u mjerilu 1:300 000, koja ¢e
biti dostupna javnosti i drugim institucija-
ma putem interneta.

3. Hidrogeologija

Unutar tematske cjeline integrira-
ni su slojevi podataka za Osnovnu hi-
drogeolosku kartu u mjerilu 1:100 000,
Preglednu hidrogeolosku kartu u mjeri-
lu 1:300 000 i digitalnu verziju hidroge-
oloskog katastra. Sadrzaj Osnovne hi-
drogeoloske karte (OHGK) uskladen je i
standardiziran prema Uputama za izradu
Osnovne hidrogeoloske karte, te dopu-
njen prema zahtjevima preradbe cijeloga
projekta u informacijski sustav. Klasi¢ni
hidrogeoloski katastar zamjenjuje baza
hidrogeoloskih podataka o vodnim poja-
vama i objektima, speleolo$kim objekti-
ma i vodonosnicima, koja je sastavni dio
jedinstvenoga geoloskog informacijskog
sustava. Sastavni dio baze su i podaci o
pokusnim crpljenjima, izdasnostima izvo-
ra, razinama podzemnih voda, te fizikal-
nim, kemijskim i bakterioloSkim svojstvi-
ma podzemnih voda, koji osim prostor-
ne, sadrzavaju i vremensku komponen-
tu (Brki¢, 2009).

4. InZzenjerska geologija

Unutar tematske cjeline integrirani su
slojevi podataka za Preglednu inZenjer-
skogeolosku kartu u mjerilu 1:300 000,
Osnovnu inzenjerskogeoloSku kartu
(OIGK) u mijerilu 1:100 000 i baza in-
Zenjerskogeoloskih podataka. Cilj istra-
Zivanja u sklopu izradbe OIGK RH i in-
zenjerskogeolo$kog (IG) informacijskog
sustava je mogucost interdisciplinarne
uporabe IG podataka, posebno u ocje-
ni prikladnosti terena za izgradnju infra-
strukturnih objekata, kapitalnu izgradnju
i zastitu okoliSa. On podrazumijeva pri-
kladan prikaz 1G odlika stijenskih masa
i tala, kao i egzogenetskih procesa i po-
java u prostoru, kako bi kao dio prirodnih
osnova mogao posluZiti pri projektiranju
u gradevinarstvu, vodoprivredi, elektro-
privredi i drugdje.

Tematska skupina OIGK pruza dra-
gocjene informacije i znanja o prirodnim
resursima Republike Hrvatske i upucu-
je na mogucnosti njihove uporabe. In-
frastrukturni razvoj neminovno zahtijeva
antropogene intervencije unutar prosto-
ra (koridori cesta, novi Zeljeznicki pravci
i ostala infrastruktura), pri ¢emu su pri-
mjena spoznaja o |G znacajkama posto-
jecih prirodnih sustava i bliska suradnja s
prostornim planerima i projektantima je-
dini nacin ucinkovitog djelovanja u pro-
storu i kljuéna su za oCuvanje odrzivog
razvoja i zastite okoli$a (Buljan, 2009).

5. Mineralne sirovine

Geoinformacijski sustav mineralnih
sirovina RH u mjerilu 1:100 000 temelji
se na obradi vise od 4000 poznatih leZi-
Sta i pojava metalnih, nemetalnih i ener-
getskih mineralnih sirovina. Karta sadrzi
i prikaz mogucih mineralnih resursai tre-
ba dati smjernice za regionalna i detaljna
istraZivanja mineralnih sirovina pri izradi
dugoro¢nih planova razvoja RH na bazi
iskoriStavanja mineralnih sirovina, izra-
de prostorno-planske dokumentacije i
dr. Standardizacijom prikaza i organiza-
cijom sadrZaja u bazi podataka mineral-
nih sirovina ispunjeni su preduvjeti da se
upotrebom prikladnog programa podaci
organiziraju u GIS (Hasan i dr., 2008).

Izradbom pojedinih listova (u mjerilu
1:100 000 i 1:200 000) Karta mineralnih
sirovina moZe se na jednostavan nacin
iskoristiti pri prostornom planiranju u ra-
znim podrucjima ljudske djelatnosti (ru-
darstvu, vodoprivredi, gradevinarstvu,
poljoprivredi, Sumarstvu, industriji), Cime
sluzi u izradbi dugoro€nih planova razvit-
ka zemlje. Zajedno s kartom potencijal-
nosti omogucuje plansko upravljanje mi-
neralnim sirovinama, sigurnije ulaganje u
njihovu eksploataciju i odrziv odnos pre-
ma okoliSu (Peh, 2009).

6. Geokemija

Geokemijska istrazivanja imaju za te-
zite definiranje koncentracije i prostor-
nu distribuciju kemijskih elemenata u vo-
doto¢nim sedimentima, sedimentima po-
plavnih ravnica, u tlu (humus i tlo s razli-
¢itih dubina) i vodi u drenaznim bazeni-
ma srednje veliine. Geokemijske baze
podataka sastavni su dio GEOLIS-a, sa-
drze sve analitiCke i terenske podatke
prikupliene dosadasnjim istraZivanjima
na cCitavom teritoriju Republike Hrvatske
(Halami¢, 2009).

Pavle Feric¢
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hydrogeological cadastre. The content
of the Base Hydrogeological Map is
adjusted and standardised according
to the Instructions for Producing the
Base Hydrogeological Map and is sup-
plemented according to requirements of
adapting the entire project for an informa-
tion system. Classical hydrogeological
cadastre is replaced by a database of hy-
drogeological data about water instances
and objects, speleological objects and
aquifers which is an integral part of the
unique geological information system.
An integral part of the database is also
data about test extractions, source abun-
dances, subterranean water levels, and
physical, chemical and bacteriological
characteristics of subterranean waters
which have both temporal and spatial
components (Brki¢, 2009).

4. Engineering Geology

This thematic unit integrates data
layers for the General Engineering-
Geological Map at the scale 1:300 000,
Base Engineering-Geological Map
(BEGM) at the scale 1:100 000 and a
base of engineering-geological data. The
research aim of producing the BEGM of
the Republic of Croatia and the engineer-
ing-geological (EG) information system
is the possibility of interdisciplinary use
of EG data, especially in field evaluation
for construction of infrastructural objects,
capital construction and environmental
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able development and environmental
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5. Mineral Resources

The Geoinformation System of Min-
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of Croatia based on utilising mineral re-
sources, production of spatial-planning
documentation, etc. By standardising
representation and organising content
in the mineral resource database, condi-
tions were met to organise data in GIS
using a suitable program (Hasan et al.,
2008).

By producing individual sheets
(scales 1:100 000 and 1:200 000), the
Map of Mineral Resources can be used
in a simple way for spatial planning in
various fields of human activities (mining,
water management, civil engineering,
agriculture, forestry, industry), making
it serve producing long-term country
development plans. Together with the
map of potentiality, it enables planned
management of mineral resources,
safer investment in their exploitation and
sustainable relation with the environment
(Peh, 2009).

6. Geochemistry

A geochemical research focuses on
defining the concentration and spatial
distribution of chemical elements in water
sediments, flood plain sediments, in the
soil (humus and soil from various depths)
and water in drain basins of average size.
Geochemical databases are an integral
part of GEOLIS; contain all analytic and
field data obtained in previous research
on the entire territory of the Republic of
Croatia (Halami¢, 2009).
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