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ABSTRACT 

The purpose of the paper is to present the entire procedure which was done by the State Geodetic Administration and 

the Faculty of Geodesy University of Zagreb in last decade, in order to introduce and implement the new modern 

geodetic reference system in the Republic of Croatia. Beside the new positional datum, based on European Spatial 

Reference System, the introduction of new vertical and gravimetric datums, as well as new cartographic projections 

are described too. Problems connected with the transformation between the old and the new datums, as well as the 

implementation of the new reference system are also being considered. 
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1 INTRODUCTION  

 

In the paper èProposal for the geodetic datum of the Republic of Croatia for the third Millenniumç (Baġiĺ and Baļiĺ, 

1999) the necessity of introducing a new geodetic reference system in Croatia was discussed for the first time. In 

synoptic way there is a historical overview of the inherited datums (positional, vertical and gravimetric) given, 

including the review of fundamental geodetic works realized with the use of modern technologies since the 

beginning of 1990-ties, and the discussion of transformation problem between the old (local) and the new (global) 

datum. This paper considers some basic principles which should be fulfilled in such situations, with the compromise 

between the international and national requirements being particularly emphasized among them, and the possible 

future steps announced. 

 

1.1 Historical datums 

 

The inherited geodetic datums are connected to the states that Croatia used to be only a part of in the past (ibid.):    

 Position datum: genuine Austro-Hungarian solution from 1901, slightly modifyed in ex-Yugoslavia (local 

datum, Bessel elipsoid, Gauss-Krueger projection)  



 Vertical datum: tide gauge in Trieste on pier Sartorio, epoch 1875 (registration only one year, normal 

orthometric hegihts)  

 Gravimetric datum: MGI (Military-Geographic Institute in Belgrade) - activities between 1952 and1974, 

Potsdam and partly IGSN71.  

They are not well documented, and are of insufficient accuracy (possessing gross errors too), none or purely adoptive 

and usable to the new technologies and not able to respond to the user demands. Therefore, the main reasons for 

introduction of new datums are: introducing unique Croatian official geodetic datums and map projections based on 

modern achievement of science and according to European recommendations and trends; removing the existing 

obstacles  toward more efficient use of modern measuring and  GIS technologies and in that way offer the state, 

economy and the citizens a uniform, rational and simply applied referent system and frame; in a part that relates to 

spatial data to create prerequisites for development of information society in Croatia (e-government, ...); to make 

further development of geodesy and other geo-professions possible. 

 

1.2 Procedure of the new reference system introduction 

 

According to the Croatian Law on State Survey and Real-Estate Cadastre (NN 128/99), State geodetic administration 

of the Republic of Croatia (SGA) requested in the year 2000 three expert studies from the Faculty of Geodesy 

University of Zagreb: 

 Prof. dr. Tomislav Baġiĺ ï Study on horizontal and gravimetric datum (Baġiĺ et al., 2000), 

 Prof. dr. Ladislav Feil ï Study on height datum (Feil et al., 2000), 

 Prof. dr. Miljenko Lapaine ï Study on map projections (Lapaine, 2000). 

Delivered studies were reviewed in 2001 by Croatian and international experts. In (Brockman et al., 2001) the 

international experts from Norway, Switzerland and Germany concluded (quotation):  

ñWe like to emphasize that the Croatian colleagues have done a very good work in the preparations of this project. 

This includes the geodetic work in Croatia itself as well as the preparation of documents for the consultants, where 

basic information was given for the history, the current geodetic situation and ideas of the new system. These 

documents were basis for many fruitful discussions we had in Croatia, and also for discussions between the 

consultants themselves. Detailed recommendations are given in the different chapters, taken into account that Croatia 

as the other European countries, have very limited resources available for geodesy. So our main conclusions are: 

Croatia is in a good position to achieve geodetic networks acceptable for European standards; the geodesists we have 

met in the project are well educated compared to other European countries and they are well prepared for the tasks to 

do; we recommend Croatia to change to the new geodetic reference system described in this report, and to soon start 

the preparations. Even if cost-benefit computations are not carried out, it is quite clear that Croatia in the long run 

will benefit on the change; priority should be given to finish the GPS densification network; it is important to 

measure gravity at leveling bench marks with a higher density than today; preparations for even better geoid should 

be started (leveling connection to GPS points and measure with GPS in leveling bench marks)ò. 

In 2003 SGA requested additionally the following three studies: 



 Preparation of documentation necessary for the adoption of the official positional and gravimetric datums of the 

Republic of Croatia (Baġiĺ et al., 2004), 

 Preparation of documentation necessary for the adoption of the official height datum of the Republic of Croatia 

(Feil et al., 2004), and 

 Preparation of documentation necessary for the adoption of the official cartographic projections of the Republic 

of Croatia (Lapaine et al., 2004). 

 

On the basis of prepared documentation by SGA and the Faculty of geodesy, and Article 9 of the Law on 

State Survey and Real Estate Cadastre (NN 128/99), the Government of the Republic of Croatia made at its meeting 

on August the 4th 2004 the Decree on establishing new official geodetic datums and map projections of the Republic 

of Croatia (NN 110/04). This Decree will be discussed in more details in the next chapter. 

 

2 NEW DATUMS AND ITS REALIZATIONS  

 

2.1 Horizontal datum 

 

1) European Terrestrial Reference System 1989.0 (abbreviated as ETRS89), is defined to be the official inalterable 

and time independent positional reference coordinate system for the Republic of Croatia. 

2) GRS80 ellipsoid with the size of large half-axis a=6378137.00 m and the flattening ɛ=1/298.257222101 is 

determined to be the official mathematical model for the Earthôs body in the Republic of Croatia. 

3) Positional network that consists of 78 permanently stabilized geodetic control points having the coordinates 

determined by ETRS89 is determined to be the basis for the positional reference coordinate system of the 

Republic of Croatia (Fig. 1). 

4) Positional reference coordinate system of the Republic of Croatia containing the coordinates of 78 geodetic 

control points determined in the year 1996, is given the name Croatian Terrestrial Reference system for the 

Epoch 1995.55 - abbreviated as HTRS96. 

 

2.2 Vertical datum 

 

1) Geoid surface, defined on the basis of the mean sea level at five tide gauges in Dubrovnik, Split, Bakar, Rovinj 

and Koper (Slovenia), is defined as the reference surface used for the computation of heights in the Republic of 

Croatia. 

2) Vertical network consisting of permanently stabilized benchmarks of the II. precise leveling, the heights (Fig. 2) 

of which are determined in the system of (normal) Earth's gravity field, is defined to be the basis of the vertical 

reference system of the Republic of Croatia.  

3) Vertical reference system of the Republic of Croatia that is determined on the basis of the mean sea level is 

given the name ï Croatian Vertical Reference System for the Epoch 1971.5 - abbreviated as HVRS71 
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Fig. 1: HTRS96 frame based on basic GPS network (78 points) and 10km GPS network (1054 points).  

 

2.3 Gravimetric datum  

 

1) The reference system for the determination of gravity the basis of which is the International Gravity 

Standardization Network 1971 (abbreviated as IGSN71), is determined by gravimetric reference system of the 

Republic of Croatia. 

2) GRS80 ellipsoid with the belonging physical parameters GM=398600.5x109 m3s-2 and with the angular velocity 

of the Earth rotation ɤ=7.292115x10-5 rad s-1 is defined as the reference level-ellipsoid for the determination of 

normal gravity field in the Republic of Croatia. 

3) Basic gravimetric network that consists of 6 permanently stabilized points of absolute gravimetric network and 

36 permanently stabilized gravimetric points of the I. order gravimetric network on which the gravity is 

determined in IGSN71 (Fig. 3), is being determined as the basis of the gravimetric reference system of the 

Republic of Croatia. 



4) Gravimetric reference system in which the gravity was determined at 42 points of the basic gravimetric network 

in 2003, is given the name Croatian Gravimetric Reference System 2003 - abbreviated as HGRS03. 

 

 
 

Fig. 2: Five benchmarks and II . precise leveling as the realization of new vertical datum of the Republic of Croatia.  

 

2.4 Plane map projections 

 

1) Coordinate system of the transverse aspect of Mercator's projection - abbreviated HTRS96/TM, with the mean 

meridian 16Á 30' and the linear scale on that meridian 0.9999, is defined to be the projection coordinate system 

of the Republic of Croatia for the field of cadastre and detailed state topographical cartography. 

2) Coordinate system of the normal aspect of Lambert conformal conical projection - abbreviated as HTRS96/LCC, 

with standard parallels 43Á 05' and 45Á 55', is defined to be the projection coordinate system of the Republic of 

Croatia for the field of general state cartography. 

3) Coordinate systems of map projections are based on Croatian terrestrial reference system defined in the item I. of 

this Decree. 

4) To serve the needs of the Armed Forces of the Republic of Croatia,  the projection coordinate system of 

Universal Transverse  Mercator projection - UTM is adopted, pursuant to the Standardization Agreement 

ñSTANAG 2211ò, fifth edition, July 15th, 1991, of the NATO member states. 

The remaining articles in this Decree (NN 110/04) say that the new official geodetic datums and plane map 

projection will be implemented into the official use gradually. The director of the State Geodetic Administration is 

entrusted with the task of developing a program for implementing new official geodetic datums and map projections 

into the official use, within 6 months period upon publishing this Decree. State Geodetic Administration is entrusted 


