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I. Method 

 

The STE experts visited the partner institutions of the Directorate for Water in order to obtain 

an overview of the GIS infrastructure and capabilities at the beginning of this work activity. It 

became apparent that the use and application of Geographical Information Systems (GIS) in 

Serbia in the public administration currently rather limited and the knowledge among the 

institutions is not homogeneous. An overview of the given GIS situation at the beginning of 

this activity could be found in mission report of STE Mr. Klaus Baumgardt and STE Mr. Uwe 

Schultz in the annex to this report.  

 

Preparatory Works 

 

Before the works for elaborating the maps for the draft of river basin of the Kolubara basin 

could start preparatory steps had to be carried out. The decision which maps were to be 

produced from this working activity was delineated from the works under activity 1.2.2 

(Drafting characterization acc.  Art. 5 of the Water Framework Directive (WFD), 

corresponding to chapter/section I of the RMBP), activity 1.2.3 (“Drafting the Monitoring 

programmes” acc.  Art. 8 of the WFD, corresponding to chapter/section II of the RMBP) and 

activity1.2.4 (“Programme of measures”, acc. Art. 11 of the WFD). 

 

One step on the preparatory works carried out was the compilation of digital map material, 

shape files and other requisites (provided by the project partner) for working with GIS 

software packages. Some of the material was not immediately available since the information 

was produced by the different working groups of surface water and groundwater.   For 

example during the Twinning project the delineation of surface water bodies was partly and 

groundwater bodies borders were entirely new elaborated during this project. This had to be 

considered during the map production and was a decisive factor for the timeline of obtaining 

results, but this was solved satisfactorily. One difficulty for  the timely production of the river 

basin management maps was the fact that adequate software and a suitable computer 

(hardware) environment was missing at the beneficiary, which was healed during the course 

of the project. The used digital mapping material was provided from the Institute Jaroslav 

� erni  and RHMS. 

 

In order to facilitate the Corine Land cover information in form of a map for the work of the 

Serbian colleagues the German experts converted the available information from the EEA 

into a suitable projection to be applied and used during the project.  

 

Software situation and operation knowledge of the s taff  
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The given equipment of the main partner institutions Directorate for Water and the Republic 

Hydrometeorological Service of Serbia (RHMS) was such that only one license of a software 

package ARC-View 3 existed at RHMS and the knowledge to operate the system was 

evaluated of being limited. The GIS knowledge at the geological Institute of Serbia and the 

Institute Jaroslav � erni  was evaluated advanced and highest. Both institutes are in the 

possession of digital mapping material either self made or purchased from the Military 

Geographical Service of Serbia or compiled from other sources. 

 

GIS Seminar preparation in conjunction with activit y 1.2.1 

 

In order to introduce and to enhance the capabilities of the staff with respect to the use of 

GIS it was clear that two GIS training seminars had to be prepared and held at RHMS. In 

order not to run into copyright and licensing problems when using software at the seminars 

the Software Package Quantum GIS from GRASS was chosen. The software is freely 

available and not license or copyright protected. Nevertheless the software is powerful 

enough to solve the requested mapping tasks with the advantage of not bringing the user 

into a cost trap as this could be the case with other products. He prepared regular small 

informal “GIS Novosti (news)” from home to flank and assist the ongoing works with the new 

GIS software of the Serbian colleagues.  

 

For the seminar referring to activity 1.2.1 the digital material produced under this activity was 

used. 

 

Working approach to achieve the needed products for  the RBMP  

 

As no common software platform between the institutions existed it was agreed between the 

partners that the Twinning office should compile the mapping material and produce the maps 

the Maps under ARC GIS 9.2, for which the Directorate for Water is license holder. The 

maps were drafted and continuously agreed between the partners and involved experts 

could be found in this report. This decision was made since the Water Information and 

Management system for the Directorate for Water and related institutions is currently under 

development and the maps are being developed with the help of the cited software.  

 

The elaborated maps are thematically grouped in three sections which reflect the structure of 

the river basin management plan according to the requirements of the WFD.  

 

Section/Chapter I  “Characterization” according Article 5 WFD 

Section/Chapter II  “Monitoring programmes” according Article 8 WFD 

Section/Chapter III “Programme of measures” according Article 11 WFD 
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Every sector is divided into the section comprising groundwater and surface water related 

maps. The maps for Section/Chapter III were not completed since this is only possible after 

having made at least one monitoring cycle according WFD requirements to be able to 

“overlook” the environmental situation of surface water and groundwater and to delineate 

measures in the Kolubara basin. 



List of produced maps for the River Basin Managemen t Plan of the Kolubara Basin according 
 the requirements of Directive 2000/60/EC under pro ject activity 1.2.5 
 
The following maps were produced with the GIS Material available for the river basin management plan by the corresponding GIS experts and the Serbian 
partners. The elaborated maps were the works carried out under 1.2.5 of the Twinning covenant in conjunction with the works necessary under activity 1.2.2 
(Elaboration of the Article 5 report, characterization for the Kolubara basin), 1.2.3 (Formulation of the monitoring Programme for surface and groundwater 
for the Kolubara basin), 1.2.4 (Formulation of a programme of measures for the Kolubara Basin). 
 
The maps in for the corresponding chapters of the RBMP reports could be printed in A3 format. The maps were elaborated with the Software package ARC 
GIS 9.2 for which the Directorate for Water has a license donated by the Environmental Agency of Sweden. The entire digital material for the produced 
maps can be found on the adjacent CD. 
 
 
 
Maps for the river basin management plan of the Kol ubara basin Chapter I 
(Characteristics of the river basin district, review of environmental impact of human activity and economic analysis of water 
use, according Art. 5 WFD) 
 
I A. Surface water related maps (SW) 
 
Map No.  Name of the map  
CSW 1 General overview of the Kolubara Basin  
 
Description of the map 
General overview map of the Kolubara Basin with its borders to neighboring catchment areas 
A topographic map should be presented as an overview chart. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW1.mxd 
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Map No.  Name of the map   
CSW 1b Categories of surface water bodies 
   
 
Description of the map 
Categories of surface water bodies presented as an overview chart 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW1b.mxd 
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Map No.  Name of the map  
CSW 2 Delineated surface water bodies  
 with basin > 150 km2 
Description of the map 
This map gives an overview of the existing categories and the limits of delineated the surface water bodies and the corresponding sub-basins. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW2.mxd 
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Map No.  Name of the map  
CSW 3 Ecoregions and the typology of the surface water bodies 
 
Description of the map 
This map gives an overview of the typology of the delineated the surface water bodies 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW3.mxd 
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Map No.  Name of the map   
CSW4 Significant point source pollution 
 of surface waters  
 
Description of the map 
This map gives an overview of the known significant (large) point source pollution of surface waters.   
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW4.mxd 
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Map No.  Name of the map   
CSW 5(draft)  Significant water abstractions from surface water  
 
Description of the map 
Location of significant surface water abstraction from surface water is shown (industrial production, cooling, irrigation). If exact geographical data 
(coordinates) are not available circles or symbols should be introduced in the map which shows roughly their position and type. 
Remark: Map is basically finished data must only be filled in later by Serbian partners when assessed. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW5draft.mxd 
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Map No.  Name of the map   
CSW 6 Land use 
 Based upon CORINE land cover data   
 
Description of the map 
CORINE land cover map, representing the different type of land use in the Kolubara basin. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW6.mxd 
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Map No.  Name of the map   
CSW 7 Integrated results of pressures and impacts analysis  
 for surface water bodies    
Description of the map 
Within this map the results of the first risk assessment (whether the surface water bodies achieve or fail to achieve good status according to the WFD 
requirements) is visualized. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW7.mxd 
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Map No.  Name of the map   
CSW 8(draft ) Map of protected areas   
 
Description of the map 
At the moment  the Serbian Legislation is not harmonized with corresponding EC Directives (e.g. Bird Directive, Flora-Fauna habitat Directive, Urban Waste 
Water Directive, Mussels and Fish Water Directive, Bathing Water Directive) but nevertheless a map should be compiled which shows the areas which are 
subject to special protection under Serbian laws in the Kolubara basin..The map not be finished and stays provisionally and will be filled as soon as 
geometries are available. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CSW8_draft.mxd 
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I B. Groundwater related maps(GW) 
 
Map No.  Name of the map  
CGW 1a 
CGW 1b  Groundwater bodies  
 
Description of the map 
Two maps show the delineated groundwater bodies (borders of the groundwater bodies) in the Kolubara basin. 
In the Kolubara basin were delineated near surface groundwater bodies and a deeper groundwater body. Therefore it is necessary to produce separate 
maps for near surface (a) and deeper (b) groundwater bodies!    
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW1a or 1b.mxd 
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Map No.  Name of the map   
CGW 2  Pressure types concerning quantitative status                                                                                                                                       
                          
Description of the map 
Two different pressure types concerning quantitative status    
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW2.mxd 
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Map No.  Name of the map   
CGW 3  Land use  
 (based upon CORINE land cover data, compare map CSW 6)                                                                                                                                     
                            
 
Description of the map 
 
Different types of land use (CORINE land cover) are definitely necessary for a sophisticated pressures and impacts analysis concerning chemical status of 
near surface groundwater bodies (diffuse sources of pollution!). 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW3.mxd 
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Map No.  Name of the map  
CGW 4  Estimation of the natural protection effect 
                           of the overlying strata for the nearest surface 
    main aquifer         
 
Description of the map 
This so called “groundwater vulnerability map” describes the natural protection effect of the overlying strata for the nearest surface main aquifer within three 
protection classes (unfavourable – middle – favourable).  
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW4.mxd 
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Map No.  Name of the map   
CGW 5 Pressure types concerning chemical status                         
 
Description of the map 
Three different pressure types concerning chemical status                                                                                                                                       
Attention! Concerning diffuse sources of pollution (I.) this map is the result of a GIS-procedure (Superposition of maps CGW 3 and CGW 4 with the help of 
GIS). The map shows the relevant pollutant input areas concerning urban settlements (wastewater from septic tanks) plus industrial or commercial units [1] 
and concerning agricultural areas [2].Note for map CGW 7a: In a “not at risk”-groundwater body the added size of [1] and [2] should not exceed one third of 
the overall area of the groundwater body. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW5.mxd 
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Map No.  Name of the map 
CGW 6a 
CGW 6b  Result of the pressures and impacts analysis                                    
                           concerning quantitative status 
Description of the map 
As the final result of the risk assessment procedure (pressures and impacts analysis) these maps show the groundwater bodies have being identified as 
being at risk of failing to achieve the WFD’s objectives concerning quantitative status. (Separated maps for near surface (a) and deeper (b) groundwater 
bodies were developed. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW6a and 6b.mxd 
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Map No. Name of the Map 
CGW 7a Result of the pressures and impacts analysis             
CGW 7b  concerning chemical status 
 
                            
 
Description of the map 
As the final result of the risk assessment procedure (pressures and impacts analysis) these maps show the groundwater bodies have being identified as 
being at risk of failing to achieve the WFD’s objectives concerning chemical status. Separated maps for near surface (a) and deeper (b) groundwater bodies 
were elaborated.   
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ CGW7a and 7b.mxd 
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Maps for the river basin management plan of the Kol ubara basin Chapter II 
(Monitoring programmes according to Art. 8 WFD) 
 
 
II A. Surface water related maps (SW) 
 
Map No.  Name of the map   
MSW 1 Main stations for interimistic monitoring 
 and future surveillance monitoring network   
  
 
Description of the map 
Location of the monitoring stations 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW1.mxd 
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Map No.  Name of the map   
MSW 1a Supplementary stations for interimistic monitoring 
 and future operational monitoring network   
 
Description of the map 
Location of the monitoring stations 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW1a.mxd 
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Map No.  Name of the map   
MSW 2 Supplementary stations for interimistic monitoring 
 and future operational monitoring network 
 Physico-chemical and physical quality elements     
 
Description of the map 
Location of the corresponding monitoring/observation points 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW2.mxd 
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Map No.  Name of the map   
MSW 3 Supplementary stations for interimistic monitoring 
 and future operational monitoring network 
 Quality element phytoplankton/zooplankton 
 
Description of the map 
Location of the corresponding monitoring/observation points. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW3.mxd 
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Map No.  Name of the map   
MSW 4 Supplementary stations for interimistic monitoring 
 and future operational monitoring network 
 Quality element makroinvertebrates 
 
 
Description of the map 
Location of the corresponding monitoring/observation points. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW4.mxd 
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Map No.  Name of the map   
MSW 4a Main stations for interimistic monitoring 
 and future surveillance monitoring network 
 Quality element fish fauna 
 
 
Description of the map 
Location of the monitoring/observation points. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW4a.mxd 
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Map No.  Name of the map   
MSW 5 Interimistic / Surveillance and operational monitoring network  
    Hydromorphological quality elements 
 Location of hydrologic observation points 
 
Description of the map 
Location of the corresponding monitoring/observation points for water level and quantity. 
 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW5.mxd 
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Map No.  Name of the map  
MSW 6 Supplementary stations for interimistic monitoring 
 and future operational monitoring network 
 Approximate location of sediment sampling points 
 Specific pollutants  
  
Description of the map 
Location of the corresponding monitoring/observation points.  
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW6.mxd 
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Map No.  Name of the map  
MSW 6a Supplementary stations for interimistic monitoring 
 and future operational monitoring network 
 Approximate location of water sampling points 
 Specific pollutants  
  
Description of the map 
Location of the corresponding monitoring/observation points. 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MSW6a.mxd 
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II B. Groundwater related maps (GW) 
 
Map No.  Name of the maps   
MGW 1a 
MGW 1b  Groundwater level monitoring network  
  
Description of the map 
 
These maps show the position of all monitoring points for quantitative status (groundwater level) separately for nearest surface (a) and deeper (b) 
groundwater bodies. 
Note: The monitoring points should detect the groundwater levels of all covered aquifers of a groundwater body. In case that a nearest surface groundwater 
body spans over several aquifers, the groundwater level has to be monitored in every aquifer individually. In that case it will be helpful to assign monitoring 
points in the map to these different aquifers. Use different symbols for different types of monitoring points (e.g. I.  existing observation wells of RHMS; II. 
existing monitoring points not operated by RHMS; III.  new built observation wells). 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MGW1a and 1b.mxd 
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Maps No. Map 



-62- 

Map No. Name of the maps    
MGW 2a Groundwater chemical monitoring network  
MGW 2b       
 
Description of the map 
 
These maps show the position of all monitoring points for surveillance chemical and operational chemical monitoring separately for near surface (a) and 
deeper (b) groundwater bodies. 
The nearest surface main aquifer is the most vulnerable aquifer for pollutant input. Therefore the monitoring points should focus on the nearest surface main 
aquifer, in case that the nearest surface groundwater body spans over several aquifers. 
Note: It is possible, that one monitoring point is used for both surveillance and operational monitoring. 
Use different symbols for different types of monitoring points (e.g. I.  existing observation wells of RHMS; II. existing monitoring points not operated by 
RHMS; III.  new built observation wells). 
 
Name of the file of the map project under ARC GIS 9 .2 stored on the GIS Laptop of the Directorate for Water and adjacent CD: 
C:/Twinning/Maps/MAP_AV92/ MGW2a and 2b.mxd 
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Maps for the river basin management plan of the Kol ubara basin Chapter III 
 (Programme of measures according Art. 11 WFD) 
 
The necessary maps will be specified at a later stage since the delineation of maps for the programme of measures is not possible at this working stage and 
results from the monitoring programme are necessary to address the issues appropriately. 
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Annex I 
 
Activity 1.2.5 
 
Mapping out water resources in the pilot river basi n with the help of GIS 
techniques STE  
 
Summary of the STE mission from 11.12.-15.12.2006 
 
by STE Klaus Baumgardt and Uwe Schultz 
 

Summary of the visits at the partner institutions 

 

Monday, December 11 th 2006, 11 am 
Belgrade, WD 

Water Directorate (WD) 

Mr. Dusan Dobri� i�  (WD), Mr. Goran Kam� ev (WD), Mr. Christian Ebel (Resident Twinning 
Adviser), Mrs. Jovana Nastasijevi�  (RTA Assistant), Dr. Klaus Baumgardt (STE), Mr. Uwe 
Schultz (STE) 

The mission of the STEs was introduced by a presentation of Dr. Baumgardt on the evolution 
of a geodata infrastructure in the state of Hamburg, Germany. The following discussion 
focused on: 

- Demand for GIS application 

- Data availability 

- Data and information acquisition and distribution 

- Demand for GIS application 

GIS and digital geo  data are recognized as crucial tools in the water management. To use 
these tools, initial training, continuous learning-by-doing, and a basic data-pool are essential. 
This has not been introduced to WD yet. One constraint is, that water legislation in Serbia 
does not require GIS application directly (see activity 1.3.1). However, contributions to WFD, 
to the International Commission of the Protection of the Danube River (ICPDR), and 
executive responsibilities inevitably imply the use of GIS. 

- Data availability 

Various analogue maps are traditionally used at WD. However, most are out of date, and not 
ready to be digitized. Digital data with a spatial component are present, first of all an 
emission inventory, filed on an ORACLE database, including geographical coordinates. Free 
GIS software was provided by STEs, to allow a test, to extract and visualize emission sites at 
WD. 

- Data and information acquisition and distribution 

In general, studies with geographical components are ordered by WD from Jaroslav � erni 
Institute (JCI). JCI prepared e.g. the contributions that WD had to submit to the ICPDR. 
Since WD is not able to read and combine digital geographic data in its original format, each 
report from JCI is insulated information, and cannot be cross-evaluated with other reports, or 
data generated by the WD itself. Although the WD is the owner of the data theoretically, the 
ownership cannot be applied practically. Therefore, the consequences of the ownership, 
namely copyright and the duty to publish environmental data are not perceived by WD yet. 
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Tuesday, December 12, 2006, 10 am, Belgrade-Pinosav a, JCI 

Jaroslav � erni Institute (JCI) 

Mrs. Dragana Ninkovi�  (JCI), Mrs. Ljiljana Marjanovi�  (JCI), Mrs. Jovana Nastasijevi�  (RTA 
Assistant), Dr. Klaus Baumgardt (STE), Mr. Uwe Schultz (STE) 

 

After an introduction of participants and their responsibilities, the following issues were 
discussed: 

- Build-up of GIS capacities at JCI 

- Contributions of JCI to ICPDR and the Sava pilot project 

- Data and information acquisition and distribution 

- Technical problems of GIS application 

- Build-up of GIS capacities at JCI 

 

At JCI, GIS capacities were developed in recognition of the demands of WFD. An ESRI 
ArcGIS licence was acquired two years ago, implemented, but the prime users left the 
institute/changed responsibilities after a short time, so the present users (five) started their 
work without institutional experience. A basic introduction was given by ESRI, but then 
expertise was built by training-on-the-job. The ArcGIS licence comprises the EDIT and 
SPATIALANALYST extensions. It is bound to a hardware key (dongle), so working time for 
each user is severely restricted. 

- Contributions of JCI to ICPDR and the Sava Pilot Project 

To fulfil international obligations, WD ordered JCI to prepare reports for the International 
Commission for the Protection of the Danube River (ICPDR), and for the Sava Pilot Project. 
These reports describe the status of surface waters, according to the WFD, its guidance 
documents, and reporting sheets. Mrs. Ninkovi�  is involved as a Serbian delegate to the data 
working group of the ICPDR. 

- Data and information acquisition and distribution 

In Serbia, responsibilities for mapping are split between the Civilian Geodetic Service, which 
is mainly delineating property boundaries on scales down to 1:5,000, and the Military 
Geodetic Service, which produces maps on smaller scales. JCI purchased maps from the 
Military Geodetic Service, that cover the pilot river basin, the topographic grid-maps of scales 
1:25 000 and 1:300 000, and the general vector-map layers of scale 1:300 000. From the 
1:25 000 map, watershed boundaries for river basins larger than 100 km2 were digitized by 
arbitrary assessment of contour lines. Hydrologic and water quality data were obtained from 
the Republic Hydrometeorological Service of Serbia (RHMS). An appropriate digital elevation 
model (DEM) is not available. A land cover map (CORINE) would be appreciated by JCI, but 
the Ministry of Environment, respectively WD, is seen as responsible to provide it. 
EuroGlobalMap (EGM) is not part of the data yet, but seems necessary on international level 
to obtain aligned state boundaries. 

Finished reports were handed over to the WD as print out and pdf-file, but not the original 
data, since digital maps cannot be red and evaluated at the WD due to the lack of GIS-
software. The digital maps bought from the Geodetic Service, and processed and refined by 
JCI, are paid by and belong to the WD. JCI would appreciate, if the WD would keep an 
inventory of GIS-data, which includes those prepared by JCI. To other offices and institutes 
involved in water management, e.g. RHMS, there is little, if any, feedback and exchange of 
data and expertise. 

- Technical Problems of GIS application 

The maps scaled 1:300 000 are too generalized, and yield but an overview (?) of a river 
basin. The topographic maps 1:25 000, however, are mostly out of date. For further studies, 
JCI will acquire aerial photographs, to correct and update the working base. On this larger 
scale, the hydrographical net has to be upgraded, to fill the gaps, determine stream axes and 
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their correct length, and align it with the watershed boundaries. The more generalized small-
scale maps have to be calibrated with the correct hydrographical net. An unequivocal 
identifier for river basins has to be introduced by all institutions involved in the water 
management (suitably the system used by ICPDR). 

A general system and format of metadata has to be introduced. 

Serbian maps traditionally are projected in the Gauss-Krueger System, zones 6 and 7, based 
on the Bessel 1841 ellipsoid (to be checked: Potsdam- or Hermannskogel-datum, see 
appendix). Data provided to ICPDR require the ETRF89 datum. 

A particular problem in Serbia is the parallel use of Latin and Cyrillic letters. 

 

Wednesday, December 13, 2006, 10 am, Belgrade, RHMS  building  

Workshop Data Management 

Dr. Klaus Baumgardt (STE), Mr. Uwe Schultz (STE), 

STEs participated in workshop “Assessment of Intra- and Interinstitutional Communication 
and Data Management Concerning Water Monitoring”, activity 2.2.1.  

 

Wednesday, December 13, 2006, 1 pm, Belgrade, RHMS building 

Vode Vojvodine (VV) 

Mr. Dimitrije Vu� kovi�  (VV), Mr. Ratko Baj� eti�  (VV), Mrs. Jovana Nastasijevi�  (RTA 
Assistant), Mr. Olaf Voigt (STE), Dr. Klaus Baumgardt (STE), Mr. Uwe Schultz (STE) 

- A particular water-landscape and its administration 

- Build-up of GIS capacities at VV 

- Data and information acquisition and distribution 

- Position of VV in Serbian water administration and (changing) water legislation 

- A particular water-landscape and its administration 

Vojvodina “is the southern part of Panonian Plain, where the lower sections of three large 
rivers - Danube, Sava and Tisa converge. Vojvodina covers an area of 21 506 square 
kilometers” (http://www.vojvodina.sr.gov.yu/). The province capital is Novi Sad, where VV is 
located. Most of the autonomous province consists of the flat flood plain, which was made 
habitable for men 300 years ago by a system of dikes, (navigable) canals, and ditches for 
drainage and irrigation. Today, VV administrates this system, and thus is responsible for 
flood protection, waterways, distribution of water, and pollution control. VV raises fees for 
water uses, to cover its cost. Therefore, VV has a very strong position in the province, similar 
to water- and dike authorities in the marshlands at the German and Dutch coast. To apply 
the WFD, it will take a particular understanding for the character of the water-system, where 
much of it has to be rated “heavily modified” or “artificial”, including the watershed 
boundaries. 

- Build-up of GIS capacities at VV 

It is necessary to introduce digital information systems emerged at VV, to keep better control 
of its property, construction- and maintenance activities, water distribution, and fundraising. 
Information technologies including GIS have been introduced since 1991 in several steps. 
Today, VV has established an Information System Department as an accepted working unit. 
It is equipped with a data base server, and 12 licences of GIS MapInfo. VV is working 
together closely with the Institute Mihajlo Pupin, where several of the “Water Management 
Information System” modules were prepared. The most remarkable module “Functional 
Project of WMIS” was introduced following the experience, that some former modules in spite 
of their high technical quality were not put into practical work by the staff. Therefore, new 
modules are introduced only after an intensive participation of the future users (see 
appendix). VV plans to expand GIS MapInfo to the 18 local water companies directed by VV. 

- Data and information acquisition and distribution 
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When VV started digital mapping, suitable data were either not available or too expensive, so 
maps were digitized or scanned by VV itself. Today, Vojvodina is mapped completely at a 
scale of 1:50 000, and considerable parts of the territory up to a scale of 1:5 000. Property 
lots along canals and water-constructions are even mapped up to scale 1:1 000. The maps 
are geo-referenced either as lat/lon WGS84, or as Gauss-Krueger zone 7, Potsdam datum 
(see appendix). The hydrographical net is completed, but not classified according to the 
Danube river basin system. Because of the nature of landscape and artificial water courses, 
a unanimous delineation of watershed boundaries is difficult. The geographical objects under 
supervision of VV may be attributed with corresponding data (in terms of WFD, hydrologic, 
emission, withdrawal, and monitoring data). 

There is little exchange of data and of expertise with other institutions involved in the water 
management. On VV’s website, structure and activities of the organisation are described, but 
no geospatial environmental data offered. 

- Position of VV in Serbian water administration and (changing) water legislation 

As a regional authority, VV is under the command of the national ministry, WD, and is 
superior to the 18 local water companies, which are utilities under private law. How will these 
structures and responsibilities be arranged under WFD, which inevitably will come into force, 
when Serbia will join the EU? The implementation of WFD into national legislation is in a 
draft stage (and in this respect part of the CARDS twinning project). We have to be aware of 
the conflicts that will arise with changes of organisation. VV on the one hand is water user, 
that exercises pressure on the aqueous environment, e.g. maintaining waterways, and on the 
other hand VV has to protect the good ecological status. Which will be the procedures, to set 
definitions (e.g. water body typology) and quality standards? Many questions have to be 
answered, to find an adequate role for VV’s advanced information system in Serbian water 
management. 

 
Thursday, December 14, 2006, 9.30 am, Belgrade, RHM S building 

Republic RHMSeorological Service (RHMS) 
 

Mr. Mikša Jovanovi�  (RHMS, Assistant Director), 12 members of RHMS staff, N.N. 
(consultant from GISDATA, representative of ESRI Serbia, by invitation of RHMS), Mrs. 
Jovana Nastasijevi�  (RTA Assistant), Dr. Klaus Baumgardt (STE), Mr. Uwe Schultz (STE) 

The mission of STEs was introduced by a presentation of Dr. Baumgardt on the evolution of 
a geodata infrastructure in the state of Hamburg, Germany (see appendix). The present data 
model applied in several German states of the hydrological net, river (sub)basins, and the 
use of “event themes” was described in principle. The following discussion focused on 

- Demand for GIS application 

- Data availability at RHMS 

- Data and information acquisition and distribution 

- Demand for GIS application 

At RHMS most mapping is done analogically, and there is an urgent demand, to switch to 
digital mapping. However, only one licence for Arcview 3.2 is available, and operated by two 
members of staff. Since the observation data are published periodically, some daily, and 
have to be evaluated and offered concisely, efficient GIS tools are needed. 

- Data availability at RHMS 

Meteorological, hydrological, air and water quality measurements are filed in different data 
bases. Nevertheless, monitoring sites are known with Gauss-Krueger coordinates (see 
appendix), that they may be extracted to any GIS, and attributed with the monitoring data. 

- Data and information acquisition and distribution 

With the introduction of a GIS, topographical maps in general, and special hydrographical 
layers have to be acquired. For the latter, a river (sub)basin map has the high priority. An 
emission inventory will be suitable, to interpret quality observations, especially in case of 
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pollution accidents. However, RHMS has neither legal responsibility nor capacity, to produce 
such maps, so they have to be purchased from the Geodetic Service or provided by other 
state institutions. 

At present, RHMS data are published comprehensively on the web, with underlying (bit)map 
images, only. 

 

Thursday, December 14, 2006, 1.30 pm, Belgrade, IMP  

Institute Mihajlo Pupin (IMP) 

Mr. Milan An� eli�  (IMP), Ms. Branislava Ivan� evi� -Pejovi�  (IMP), Dr. Klaus Baumgardt 
(STE), Mr. Uwe Schultz (STE) 

Mr. An� eli�  has worked on the field of systems analysis at IMP for more than 30 years. 
Therefore, the introduction of GIS to water management was discussed with STEs under an 
aspect different to the meetings before. Overlooking several decades of GIS-technology, 
developing from primitive hard- and software to the sophisticated tools of today, one 
observes, that technical progress is not the determining factor for success, to introduce 
information technologies. The crucial points are social, political, and institutional acceptance. 

IMP recognized WFD as an important approach to improve water management, and 
therefore translated WFD-guidance documents and organized workshops. However, many 
implications of WFD, e.g. economic analysis, have to be studied in more detail and adapted 
to the Serbian situation. To Mr. An� eli� ’s knowledge, the CORINE mapping of Serbia is done 
by a geodetic company located at Belgrade, and ready to be submitted to the European 
Environmental Agency. 

IMP was involved from the start in implementing the water management information system 
at Vode Vojvodine. Mrs. Ivan� evi� -Pejovi�  demonstrated some features of the system to 
STEs. 


