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LIST OF ABBREVIATIONS 

Hungary 

ABBR. Abbreviation 

OMSZ Hungarian Meteorological Service 

OVISZ National Water Management IT Service 

WMO World Meteorological Organization 

KvVM Ministry of Environment and Water 

 

Serbia 

AGN 
European Agreement on Main Inland Waterways of International 

Importance 

FDI Foreign direct investments 

GDP Gross Domestic Product 

GOS Global Observation System 

GTS Global Telecommunications System 

HS DTD Hydro System DTD 

ICPDR International Commission for the Protection of the Danube River 

IMF International Monetary Fund 

IWW Inland waterways 

MMS Main Meteorological Stations 

MOSS Meteorological Observation System of Serbia 

RHMZ Republic Hydrometeorological Service of Serbia 
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UTC Coordinated Universal Time  

WMO World Meteorological Organization 

 

Bulgaria 

TRACECA  Transport Corridor Europe-Caucasus-Asia 

GDP Gross Domestic Product  

NIMH National Institute of Meteorology and Hydrology 

IPCC  

DGPS  

 

Romania 

ABBR. Abbreviation 

AFDJ River Administration OF the Lower Danube 

DXF Drawing exchange format (data file format-Autodesk) 

DC Danube Commission 

DGPS Differential Global Positioning System  

RIS River Information Services 

WGS World Geodetic System 

 

 



 

 

 

 
 

 

 

1 SCOPE OF DOCUMENT 

The purpose of this document is to describe the main tasks of the hydrographical 

department in waterway management companies within the project. It contains information 

about surveying activities, measurement equipment and interval of measurements, data 

processing and management.  

Content of the document has been focused on hydrographical measuremets in 

participating countries, general overview of current activities, collecting of data, evaluation, 

post-processing and providing of the data in agreed format and minimum quality. 

Finally the conclusion of the activities, recomendations for improvement of 

methodology, definition and checking, if the measurements have been made according to the 

minimum quality standard which was elaborated by the experts from GIS FORUM DANUBE 

expert group and sent for approval to Danube Commission.    
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2 HYDROGRAPHICAL MEASUREMENTS ς GENERAL INFORMATION 

2.1. Austria ς general information 

 

¢ƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ IȅŘǊƻƎǊŀǇƘƛŎ hǊƎŀƴƛȊŀǘƛƻƴ όLIhύ ŘŜŦƛƴŜǎ ƘȅŘǊƻƎǊŀǇƘȅ ŀǎ άǘƘŜ ōǊŀƴŎƘ 

of applied science which deals with the measurement and description of the physical features 

ƻŦ ǘƘŜ ƴŀǾƛƎŀōƭŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ώǎŜŀǎϐ ŀƴŘ ŀŘjoining coastal areas, with special 

ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜƛǊ ǳǎŜ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ƴŀǾƛƎŀǘƛƻƴΦέ 

The focus of hydrographic work is the measurement and acquisition of all parameters, which 

are necessary to describe the constitution and form of the riverbed and the dynamic processes 

of open waters. 

Main hydrographical tasks are:  

Å River bed measurements   

Å Discharge and current measurements 

Å Terrestrial surveying 

Å Cartography and hydrographical data management. 

2.1.1. River bed measurements with echo-sounders in Austria 

 

Basically we distinguish two different surveying systems, the single-beam and multi- 

beam echo sounding system.  

In the following some principle advantages and disadvantages of single beam versus multi 

beam are given: 

a) Single-beam echo sounder 

- Measurements are linearly in the form of profiles 

- Single-beam measurements are faster and cheaper as multi-beam measurements, at 

least along shallow water stretches 

- Easier handling of data due to smaller amount 
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- Unfavourable distribution of soundings for generating 3D-Models and bathymetric 

plans, because of high density along profiles, lack of data between profiles 

Assignment: Measurements for the preservation of evidence, Measurements for controlling 

ŘǊŜŘƎƛƴƎ ǇǊƻƧŜŎǘǎΣΧ   

b) Multi-beam echo sounder 

- tǊƻŘǳŎŜ ŀ αǎǿŀǘƘά ƻŦ ǎƻǳƴŘƛng (i.e. depths) to ensure full coverage of an area 

- Higher expenditure in comparison to single-beam measurements 

- Data handling is more sensitive 

Assignment: for special measurements, for example detecting wrecks or measurements for 

river engineering projects, Bridge pier erosion sounding, etc.   

2.1.2. Echo sounding equipment in Austria 

 

  Hydrographic surveys are conducted primarily by mobile (transportable on a trailer) 

vessels using single-beam- or alternatively multi-beam sounding systems.  

The following table gives an overview of the echo sounding equipment in Austria. 

 

Vessel Echo sounding system Software  Positioning System 

Vessel Beta (mobile) SB Kongsberg EA 400 (38 KHz, 200 KHz) 
 

QINSy Inshore 
(QPS) 

(Leica GPS530) 
Leica GPS1200+ (with Glonass), 
Tacheometer Leica TCA1100 

Vessel Epsilon (mobile) 
 

SB Kongsberg EA 400 (38 KHz, 200 KHz) 
 

QINSy Inshore 
(QPS)  

Vessel Alpha (mobile)  
 

SB Kongsberg EA 400 (38 KHz, 200 KHz) 
 
MB Kongsberg EM 3002D (Dual head) 

QINSy Inshore 
(QPS) 
QINSy Survey 
(QPS), Qloud (QPS) 

Vessel Munin or  
Vessel 4  

MB Reson SeaBat 8101 (240 KHz); IXSEA 
Octans  (gyro/motion sensor)  

Navisoft Sweep 
(Navitronic)  
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For the positioning of soundings we are provided with Leica GPS530 (base station on 

land plus rover station on the vessel) or Leica GPS1200+ (with Glonass), which is more reliable 

and has a higher accuracy.  

In regions where receiving of GPS-signals is not possible (Bridges), we use the automatic 

tacheometer Leica TCA1100 with a 3600 prism. This system works really fast and has a high 

accuracy, but the range is limited and it can be influenced by atmospheric conditions.  

The reference to the vertical datum is done by levelling the water level.   

The following error limits are valid for our hydrographic measurements: 

Depth accuracy: +/- 0.05 m (plus proportionately included depth error) 

Positioning accuracy of soundings:  +/- 0.20 m. 

2.1.3. Interval of measurements in Austria 

 

Basically we distinguish between project related measurements, which are mostly limited to a 

small area and periodically recurring measurements of river sections. 

a) Periodically measurements for the preservation of evidence 

These measurements are primarily made to control and document the changes of the river 

bed. It was already mentioned that app. 280 km of the Austrian Danube stretch is 

impounded. The remaining 70 km are the free-flowing stretches in the Wachau and in the 

region east of Vienna to the Austrian-Slovakian border. For navigational and measurement 

purposes the free-flowing sections are more interesting, because the processes in the river 

bed are more dynamic. Along the Danube stretch 14 working stretches for river bed 

measurements (see figure 7) are defined. The river bed is usually measured by standard 

single-beam echo sounders in the form of cross profiles with a 50 m-distance between the 

profiles. Distance Marks define the profile start- and endpoints.  In principle the free-

flowing sections are measured once in spring and once in autumn. In addition 4 - 5 

impounded sections are measured per year, so the resultant frequency of measurements is 

2 -3 years. 
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Since 2 years two sections of the annual working plan are measured with multi-beam echo 

sounder, in order to get full coverage of all sections by and by. 

Section River-km Number of  profiles Frequency of measure- 

ments 

01_Jochenstein 2223,200-2203,400 396 every 2-3 years 

02_Aschach 2203,000-2162,800 804 every 2-3 years 

03_Ottensheim 2162,800-2147,000 316 every 2-3 years  

04_Abwinden 2146,600-2119,700 538 every 2-3 years 

05_Wallsee 2119,300-2095,700 472 every 2-3 years 

06_Ybbs 2094,400-2060,500 678 every 2-3 years 

07_Melk 2060,100-2038,100 440 every 2-3 years 

08_Wachau* 2038,000-2010,000 560 twice a year 

09_Altenwörth 2009,950-1981,000 579 every 2-3 years 

10_Greifenstein 1979,500-1949,400 602 every 2-3 years 

11_Freudenau 1949,000-1921,100 558 every 2-3 years 

12_Fischamend* 1921,000-1900,000 420 twice a year 

13_Hainburg* 1899,950-1880,200 395 twice a year 

14_Wolfsthal* 1880,150-1872,700 149 twice a year 

Figure 7: Quantity of river bed measurements along the Austrian Danube stretch 
*free-flowing section 

 

b) Project related measurements 

For this purpose we use either multi-beam or single-beam echo sounders. If single-beam 

comes to operation we measure cross profiles with a profile distance of 10 m, 20m or 25m.    

 

- Controlling shallow water areas 

- Controlling dredging projects 

- River engineering projects 

- Harbour and harbour entrances 

- Bridge pier erosion 

- Detecting wrecks 
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2.1.4. Processing of sounding data in Austria 

 

The collected hydrographic data must be corrected, this means checking the data for 

blunders, performing corrections and merging the depths with position data. Furthermore it 

must be proved if there are GPS failures or incorrect echos. 

Multi-beam data can be automatically filtered. For correction of single-beam soundings 

we use the hydrographic software Navisoft (Navitronic). To process the large quantities of 

multi-beam sounding data we use the Hydrographic Information Processing System HIPS 

(CARIS).  

The cleaned geo-referenced data are now available for different purposes: 

In most cases we produce bathymetric charts in different scales with the mapping software 

Surfer (Golden Software) or Caris GIS Professional (CARIS). The chart production includes the 

following working steps: 

- Controlling the density and distribution of soundings (multi-beam data mostly require a 

data thinning) 

- Calculation of a digital terrain model (3D-model)   

- Calculation of isobaths (depth contours) 

- Smoothing of isobaths 

- Cartography 

 

All cross profiles, which are measured for preservation of evidence are collected in a 

database (it is a special application based on ORACLE) and are available for the comparison of 

single-beam profiles of different years. Furthermore the computation of the cubature over an 

entire section is possible, so we can derive areas of erosion and accumulation in the river bed.   

The database consist river section measurements from the last 20 years. Additionally in 

this database are stored all, for the visualization of profiles important data, like the 

characteristic water levels, fairway, profile start and end point, etc.  
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Another important task of the hydrographic team is the generation of depth information 

for the digital inland navigation map (Inland ECDIS). Data processing differs significantly for data 

derived from single-beam or multi-beam equipment. 

Because of the unfavourable distribution of single-beam sounding data an aggregation 

of data on basis of a digital terrain model is necessary.  

The data processing involves the thinning of multi-beam data or aggregation of single-

beam data, calculating a digital terrain model, calculation and smoothing of isobaths, 

generation of depth polygons, transformation into WGS84 and conversion to S-57 format. The 

used software for these steps is CARIS GIS (data processing) und CARIS HOM (S-57 production). 

The depth information for the free-flowing sections in the Inland ECDIS will be updated twice a 

year. 

 

 

 

Figure 8: Data processing workflow 

 

It is to mention that the hydrographic team started in 2009 with efforts to improve the 

surveying activities and the workflow of surveying with the purpose to build up a customer-

specific waterway management system: 
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Å Work out an annual plan for standard measurements of the free-flowing sections   

Å Improvement of the quality management for hydrographic surveys (calibration and tests) 

Å Efficient workflow for generating depth data for the Inland ENC 

Å Identifying and controlling of shallow water areas 

Å Evaluation of national and international specifications for waterways 

Å Evaluation of customer-ǎǇŜŎƛŦƛŎ ǇŀǊŀƳŜǘŜǊǎΣ ŀǎ ŦŀƛǊǿŀȅ ŘƛƳŜƴǎƛƻƴǎΣ ōŜǊǘƘǎΣΧ 

2.1.5. Discharge and current measurements in Austria 

 

Discharge and current measurements are mainly made with the ADCP (Acoustic Doppler 

Current Profiler) from the ship. In certain conditions (e.g.: extreme flood conditions) the 

measurements are made with a propeller gauge. 

 

a) ADCP (Acoustic Doppler Current Profiler) 

 Acoustic current meter which uses the Doppler effect for measuring 

 By measuring the current velocity, ship velocity and water depth in a transverse 

movement across the river the discharge of the measuring profile is determined  

 Very quick measuring process 

 Application: monthly measurements on standardized profiles of the entire Danube to 

get base data for hydrology, since 2008 test phase at the March 

 

b) Hydrometric propeller gauge  

 Oldest method, which is performed by a special constructed measuring trolley from 

bridges or directly at the river by a ship. 

 The propeller gauge is put into water. With the exactly amount of the rotations of the 

propeller gauge the current velocity can be determined. 

 By comparison to the ADCP relatively work intensive because there have to be done 

measurements on several points of the profile. 

 Application: in case of flood from bridges, bilateral measurements at the March 
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2.1.6. Measuring equipment in Austria 

Vessel Epsilon (mobile) 

The measurements are made with ǘƘŜ ά¢ŜƭŜŘȅƴŜ w5 LƴǎǘǊǳƳŜƴǘǎ !5/t wƛƻ DǊŀƴŘŜέ ǿƛǘƘ слл 

kHz (appropriate for mean water level to flood conditions) or in case of low water to mean 

watŜǊ ƭŜǾŜƭ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ά!5/t .ǊƻŀŘ-.ŀƴŘέ ǿƛǘƘ мнлл ƪIȊΦ ¢ƘŜ ǇƻǎƛǘƛƻƴƛƴƎ ƛǎ ƳŀŘŜ 

with Leica GPS SR 50 (Racal). 

For discharge measurements of smaller rivers (March, Thaya, Traun, New Danube) the 

ά¢ŜƭŜŘȅƴŜ w5 LƴǎǘǊǳƳŜƴǘǎ ²ƻǊƪIƻǊǎŜ wƛƻ DǊŀƴŘŜέ ǿƛǘƘ мнлл kHz is used. The instrument is 

mounted on a trimaran which is moved by a boat inside the profile. To record the data the 

software WINRIVER is employed.   

2.1.7. Interval of measurements in Austria 

  In different intervals propeller gauge measurements from bridges and ADCP 

measurements on standardized profiles are held along the entire Austrian Danube. Five times a 

year a long ADCP measurement series from Achleiten to Thebnerstraßl and four times a year a 

short measurement series from Grein to Thebnerstraßl is made. Additionally there are 

measurements at certain discharge values and in case of flood. 

Discharge profile river-km Interval of measurement 

Achleiten 2223,0-2223,0 March, May, July, September, November   

Engelhartszell 2200,6-2200,6 March, May, July, September, November   

Aschach 2159,9-2159,9 March, May, July, September, November   

Ottensheim 2144,0-2144,0 March, May, July, September, November   

Linz 2133,4-2133,4 March, May, July, September, November   

Mauthausen 2110,7-2110,7 March, May, July, September, November   

Grein 2078,6-2078,6 March to November, monthly 

Ybbs 2058,8-2058,8 March to November, monthly 

Melk 2033,6-2033,6 March to November, monthly 

Aggsbach 2027,5-2027,5 April, July, October 

Aggstein 2024,6-2024,7 March, June, September 
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Spitz 2019,0-2019,0 May, August, November 

Kienstock 2015,1-2015,1 March to November, monthly 

Weißenkirchen 2013,0-2013,0 March, May, July, September, November   

Dürnstein 2008,3-2008,3 April, June, August, October 

Greifenstein 1947,8-1947,8 March to November, monthly 

Korneuburg 1941,5-1941,5 March to November, monthly 

Freudenau UW 1917,1-1917,1 March to November, monthly 

Fischamend 1908,4-1904,5 March to November, monthly 

Wildungsmauer 1892,3-1892,3 March to November, monthly 

Bad Deutsch Altenburg 1884,9-1884,9 March to November, monthly 

Thebnerstrassl 1879,5-1879,5 March to November, monthly 

Figure 9: Interval of discharge measurements 

 

  Additionally to the ADCP measurement series there is a propeller gauge measurement 

at seven bridges of the Danube once a year. These measurements are for the completion of the 

discharge series and for controlling the measurement equipment.  

  In cooperation with Slovakia propeller gauge measurements are held at the river 

March in Hohenau and Angern monthly and four times a year in conjunction with the Czech 

Republic in Bernhardsthal. 

  In case of flood and in consultation with the via donau team hydrology, propeller 

gauge measurements from bridges will be conducted. 

After a plausibility check the values of the ADCP resp. propeller gauge measurements will be 

sent to the via donau team Hydrology for further analyses.  

2.1.8. Terrestrial surveying in Austria 

 

The terrestrial measuring provides the entire data basis for the Hydrography. 

 Control and addition of the geodetic benchmark field and the hectometer along the 

Danube, March and Thaya 

 Site plans and gradient diagrams (terrestrial), (e.g.: for flood protection works, oxbow 

lakes, biotopes, gravel bars, etc.) 
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 Leveling in case of flood or low water (water level measurement) 

 Measuring of buildings (locks, bridges, etc.) 

 Implementation and maintenance of the entire benchmark database (including 

hectometer, gauge, etc.) 

2.1.9. Geographic Information System in Austria 

 

For about three years ago the implementation of a geographic information system 

(ArcGIS/ESRI) started, which contains all relevant hydrographical and surveying data like: 

 Orthophotos 

 Aerial photo evaluation 

 Digital cadastral map 

 Project concerning riverbed evaluation 

 Hectometer and benchmarks 

 Navigation line 

 Berths 

All positions will be referenced to Gauß-Krüger projection, based on the ellipsoid Bessel 1841.  

The original Zero- (Prime-) Meridian of the Austrian Gauß-Krüger (Transverse Mercator) is Ferro 

(170плΩ ² DǊŜŜƴǿƛŎƘύΦ  

In Austria we use heights above Adriatic Sea Level. For navigational purposes all 

sounding data will be reduced to Equivalent Low Water Level (RNW). Heights of bridges and 

overhead cables will be referenced to the Highest Navigable Water Level (HSW). 
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2.2. Slovakia ς general information 

2.2.1. Discharge measurements in Slovakia 

 

Discharge measurements on large rivers are currently provided mostly by ADCP 

(Acoustic Doppler Current Profiler) from the boat or from the bridge. In certain circumstances 

and on the smaller streams the measurements are made by propeller type current meters (with 

rotating element) (A.OTT) from the boat, from the bridge or by wading.  

Both techniques belong to the velocity-area method. One of the outputs (in both methods) is 

also the cross-profile measured.  

2.2.2. Measuring equipment in Slovakia 

 

ADCP measurements 

The ADCP measurements on Danube are usually made from a boat. The measurement is 

repeated at least 4 times in each profile, afterwards the results are checked. If all four 

measurements fell into the given interval, the measurement can be finished and Agila 6.2 

software provide from the inputs the number of outputs including the velocities, discharge, 

cross profile, etc. If any of the four measurements is out of the interval, it is excluded from a set 

and one more measurement is made.  

Measuring equipment:  ADP SONTEK MINI (SONTEK),  

ADCP STREAM PRO (RD INSTRUMENTS),  

ADCP RIVER RAY (RD INSTRUMENTS) 

Software:  WINRIVER I, WINRIVER II (RD INSTRUMENS) 

  RIVER SURVEYOR 4.3 (SONTEK) 

  AGILA 6.2 

 

The SonTek/YSI ADP (Acoustic Doppler Profiler) 

 is a high-performance, 3-axis (3D) water current profiler that is accurate, reliable, and easy 

to use. The ADP uses state-of-the-art transducers and electronics designed to reduce side-

lobe interference problems that plague other current profilers. This allows the ADP to make 
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the very near-boundary (surface or bottom) current measurements critical to shallow water 

applications. The 1.5 and 3.0-MHz profilers are available as Mini-ADPs featuring a compact 

transducer head designed for applications where small size is critical. 

                    

                  Fig. 4 The SonTek/YSI ADP (Acoustic Doppler Profiler 

The profiler combines proved technology of acoustic Dopplers´s effect with software facility 

dedicated to OS WINDOWS. 

 

          Fig.5 Processing  of measurement   by ADP 
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Propeller type current meter measurements 

Velocity is observed at one or more points in each vertical by counting revolutions of the rotor 

during a period of not less than 60 second and as long as three minutes if velocities are 

pulsating. 

 

                                     Fig.6 Current meter 

In larger rivers such as Danube and Morava the measurements by propeller type current 

meters are made by five-point method, i.e. the point flow velocity measurements are made in 

five points in each vertical ς close to the bottom, in 0,2; 0,4; 0,8 relative depths and close to the 

water surface. The optimum number of the verticals is 15 to 20; the minimum recommended 

number is 8. The measurements are usually made from the bridge, using trolley with reeler and 

propeller with a weight. The weights are used 25 kg, 50 kg or 100 kg according to the actual 

velocities and depths. This procedure indicates that in comparison with ADCP measurements, 

the method requires much more physical work and capacity and it is much more time-

consuming.   

Measuring equipment: propeller tool set (A. OTT) 

Software: PDAwin 
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2.2.3. Interval of measurements in Slovakia 

The recommended frequency of measurements:  6-times/year; in selected international 

profiles the number of measurements according to bilateral agreements (common 

measurements). 

 

List of water-gauging stations with discharge measurements  on river Danube 

Water-gauging station river km Interval of measurement 

Bratislava - Devín 1879,80 9* + 2 

Bratislava 1868,75 6-8 

5ƻōǊƻƘƻǑǙ  1838,50 5* + 1 

aŜŘǾŜřƻǾ-most 1806,30 9* + 2 

Komárno-most 1767,80 9* + 2 

 

2.2.4. River bed measurements in Slovakia 

 

For monitoring of the Danube waterway is on OZ Bratislava responsible department of 

morphological monitoring. Monitoring of the Danube can be divided into monitoring of the 

riverbed morphology and discharge and current measurement. 

2.2.5. Monitoring of the riverbed in Slovakia 

 

To monitor the Danube riverbed we use technology of echo ς sounding of the river 

bottom in combination with the determination of position using GPS instruments. We use 

"single beam Sounding System, which provides data of sufficient density and accuracy for our 

needs. Measurements are performed in transverse profile with the necessary density, 

measured data are reduced to reference level and through 3D models are created water depth 

izolines. 
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Measuring equipment and measurement methods: 

1992 -  2007: 

- Vessel:  Nordica Nimbus 29 C (2 x Volvo Penta), Quicksilver 380 

- Echo sounder:   Atlas Deso 22 (210 kHz ) 

- Position sounding :   motorized TS + polar track 

2001 -  2006: 

- Vessel:   Nordica Nimbus 29 C (2 x Volvo Penta), Quicksilver 380 

- Echo sounder:   Atlas Deso 22 (210 kHz ), Atlas Deso 15 200 kHz 

- Position sounding:   GPS Trimble Pathfinder 

- System:    Navisound 100 PC 

Since  2007: 

- New vessel  - Targa 25.1 (Volvo Penta 6V 330ph)  

- Quicksilver 380 HD (Mercury 15)  

- Echo sounder: Kongsberg EA 400 200 kHz + 200 kHz 

     Kongsberg EA 400 200kHz + 38 kHz 

- Transducer:   Kongsberg Combi D 38/200kHz 

       Kongsberg 200 7F, 200 kHz 

- GPS:       3xTrimble 4000 ssi 

       Trimble R8 GNSS 

       2 xTrimble Trimtalk 450s 

       Trible DSM 232 

- Software:     Kongsberg EA400, Profile 2000, SSM 

    Trimble GeomaticOffice 

     Microstation V8 XM, InRoads 
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Fig.2:  vessel Targa 25.1 

 

 

Fig.3:  vessel Quicksilver 380 HD 
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Fig.4: measuring system for sounding (base, echo sounder, transducer, GPS Trimble) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For monitoring of the Danube we are making use the vessel Targa, for meassuring of the 

shallow waters we use rubber boat. Both vessels are equipped with GPS Trimble R8 GNSS, 

which operates under the RTK (real time kinematic). If the GPRS service is available, we use a 

network of reference stations SKPOS provided Geodetic and Cartographic Institute. If not, we 

use own reference station "Base station" Trimble 4000ssi. We use technology PDGPS. 

For meassuring of water depth we use echo-sounder Kongsberg - Simrad EA400 with 

appropriate software combined with Konsberg Combi D transducer 38/200kHz or Konsberg 200 

7F, 200 kHz.  

2.2.6. Frequency of monitoring of the river bed in Slovakia 

 

We are doing monitoring of the Danube in different intervals. Border zones are 

monitored by engagement of the border commisionΩǎ working groups. Joint section of the 

Danube with Hungarian Republic (1708,2 ς 1811,0) are monitored every two years. These 
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section is divided into two parts 1708.2  - 1749.00 rkm and 1749.00 ς 1811,00 rkm. Monitoring 

ƻŦ ǘƘŜǎŜ ǎŜŎǘƛƻƴǎ ƛǎ ŜȄŎƘŀƴƎŜ ŜǾŜǊȅ ǘǿƻ ȅŜŀǊǎΦ ¢ƘŜ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ αƻǊƛƎƛƴŀƭ ǊƛǾŜǊōŜŘέ ƻŦ ǘƘŜ 

Danube is monitored by mutual agreement of both countries. Measurements have two 

countries exchange in WGS-84 coordinate system, format .txt and then evaluate them. Density 

ƻŦ ƳŜŀǎǳǊŜŘ ǇǊƻŦƛƭŜǎ ƛǎ рлƳΦ ¢ƘŜǊŜ ƛǎ ŀ ǇǊƻōƭŜƳ ǿƛǘƘ IǳƴƎŀǊȅΣ ǿŜ ƘŀǾŜƴΩǘ ƳŜŀǎǳǊŜŘ ƛŘŜƴǘƛŎŀƭ 

profiles and then we are not able to compare changes in the riverbed in individual profiles. 

Common section with Austria we monitor once a year (rkm 1880.2 - 1872.7), data are 

evaluated and treated on the department of morphological monitoring, and Austria receives 

only a paper version. Density of measured profiles is 50m. 

Nacional section is monitored once a year, and evaluate process is done on morfological 

monitoring department, and serves for internal use. Density of measured profiles is 50m. 

±5 DŀōőƝƪƻǾƻ όǊŜǎŜǊǾƻƛǊ IǊǳǑƻǾΣ ŀǊǘƛŦƛŎƛŀƭ Ŏŀƴŀƭύ ƛǎ ƳƻƴƛǘƻǊŜŘ ŜǾŜǊȅ н - 3 year (where 

necessary). Density of measured profiles is 100m. 

In addition to periodic monitoring of the Danube riverbed we perform sounding on the 

purpose of dredging - dredging site is monitored during dredging and after dredging is finished. 

We also carry out a more detailed sounding of the Danube riverbed for the purposes of drawing 

up projects, civil engineering, if the results of periodic soundings are not sufficient for 

completion of studies and project documentation. 

Applied technology and measuring equipment is possible to achieve very  accurate 

results (a few cm) but the movement of ships and the conditions during the measurement 

accuracy degrades 

2.2.7. Data processing in Slovakia 

 

Processing and utilization of meassured data is as follows. Meassured points of the 

riverbed in WGS84 are transformed into national coordinate system S-JTSK ( x, y, z). Data are 

ƭƻŀŘŜŘ ƛƴǘƻ a{LƴǊƻŀŘǎ ŀƴŘ ǘƘŜƴ ǿŜ ŎǊŜŀǘŜ 5¢a ƻŦ ǘƘŜ ǊƛǾŜǊōŀŘ ŀƴŘ 5¢a ƻŦ αǊŜƎǳlation low 

ǿŀǘŜǊ ƭŜǾŜƭέΦ .ȅ ƛƴǘŜǊǎŜŎǘƛƻƴ ƻŦ ǘƘŜǎŜ ƳƻŘŜƭǎ ŀǊŜ ƎŜƴŜǊŀǘŜ ƛǎƻƭƛƴŜǎ ǊŜŘǳŎŜŘ ǘƻ Ibw± όǊŜƎǳƭŀǘƛƻƴ 

low water level). The result of the processing and evaluation of data is izoline plan of measured 
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section of the Danube. Plan contains the measured points in each river bed profile reduced to 

HNRV (regulation low water level) and isolines. 

Then the processed results of sounding were subsequently loaded into the ORACLE 

database through GeoMedia software, and serve as a basis for creating other mapping products 

needed for the maintenance of fairway or for navigation. Based on this data we are working ς 

ƻǳǘ αtǊƻƧŜŎǘ ŦƻǊ ŘǊŜŘƎƛƴƎ ƻŦ ǘƘŜ 5ŀƴǳōŜέΣ  Ϧ9ƭŜŎǘǊƻƴƛŎ ƴŀǾƛƎŀǘƛƻƴ ƳŀǇϦ ŀƴŘ ϦtǊƻƧŜŎǘ ƻŦ 

signalization fairway."  

 

                  Side scaner as an additional monitoring 

In 2009 we purchased the side scanner for purpose of to search wrecks and other 

obstacles in the fairway. Outputs of the side scanner will serve to further complement the 

monitoring of critical sections of the waterway. Currently, this device is in the testing phase, we 

tested it yet on the measurement of port pool in Bratislava and Komarno ship yard. Side 

scanner is with special bracket attached to the vessel Targa 25.1, during the measuring are data 

monitored and subsequently processed by software SSM (Software for Sidescan Mosaiking) 

 

Fig.5: Side scaner 

 

 

Discharge and current measurement 

Measurement speed and flow rate on the Danube is officially in filled SHMI. The project 

tasks and studies we are obliged to do on base of data SHMI, but sometime we need 
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measurements in profiles where not data (there are not water gauges) are. In this case we use 

own measuring system ADCP (Acoustic Doppler Current Profiler). 

The ADCP measures water currents with sound, using a principle of sound waves called the 

Doppler Effect.  

ADCP measuring system was purchased in 2009, it is still in test phase, and has been used for 

specific project tasks (for hydrodynamic model) in the VD Gabcikovo and arm system.  

 

Fig. 6: ADCP measuring system 
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2.3. Hungary ς general information 

 

2.3.1. Riverbed measurement in Hungary 

 

To secure the continuous operation of the waterway and the conditions of safe navigation it is 

necessary 

 to survey the riverbed topography continuously, 

 to certify the survey results, 

 to develop the institutional and legislative environment of operation, 

 to create and operate an up-to-date marking system of fairway, as well as 

 to minimise the period of limiting the navigation ς hydraulic engineering interventions, 

construction of engineering structures, hydrological regime situations coupled with ice 

phenomena - (irrespective of riverbed morphology causes). 

The topographical conditions of the riverbeds/basins of rivers, lakes and reservoirs develop and 

change because of hydrological and hydraulic processes, fist of all as a result of natural 

morphological processes (erosion, sedimentation). Tracing the changes differs in the Hungarian 

section of the Danube. The survey happens annually in the common Slovak-Hungarian section, 

while there is a five-year frequency in the section between Szob and the Southern state 

frontier. The surveys, performed alongside the transversal sections nearly perpendicularly to 

the main bed, are not suitable for demonstrating depth/height anomalies between the two 

surveyed transversal sections; therefore the time-frequency as well as the area-density of the 

surveys must be increased for marking the safe fairway. 

Recording the actual status and tracing the changes is possible by using a survey system 

that is able to demonstrate the topographical state of the aquifert accurately (recording 

depth/height anomalies even of the slightest extension), with its geodesic reliability (height 

measuring error) being below ± five cm. 

The main bed morphological characteristics of the Hungarian section of the Danube 

show significant temporal and spatial variations. The former determines the repeated survey 

cycles of riverbed topography, while the latter the frequency and method of detection. 
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The morphological changes of the main riverbed has a higher speed in certain sections 

than the present survey cycle, which means that the fairway marking plans are not made in line 

with the actual riverbed topography in many cases. The spatial density of the surveys is not 

sufficient either, since the profile density (of mainly approx. 100 metres) is not suitable for 

detecting the dangerous depth/height anomalies in the sections characterised by shallow fords, 

hazardous for navigation. 

2.3.2. Types of used equipment for measurement in Hungary 

 

Recording the riverbed status take place alongside the transversal profiles (free of depth/height 

anomalies) of the river (of approx. 100 Ƴ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊύ ƛƴ ǘƘŜ άǇǊƛǎƳŀǘƛŎέ ǎŜŎǘƛƻƴΣ 

and at the bars of gravel material (to the distance of 20-50 metres from each other), with single 

beam ultrasonic riverbed survey method. A multi-beam survey system is used for surveying the 

shallow fords of marl and rock material with frequent depth/height anomalies (hazardous for 

navigation). Both surveying systems have been installed in VITUYLΩǎ ǎǳǊǾŜȅ ǾŜǎǎŜƭ όCƛƎΦ I¦-10), 

with the following units: 

 

 

 

 

 

 

 

 

Fig. HU-10: Survey vessel of VITUKI 

 

 Single beam system (Fig. HU-11.and HU-12.) 

o AGA Geodimeter ATS PT type robot survey station (Swedish product), 

determining the position of the survey vessel at the moment/at any time. When 
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surveying the riverbed, the detecting instrument on the riverbank is able to 

stipulate the position of the moving vessel with the accuracy of ±5 cm, 

o MARIMATECH E-Sea Sound 103 type ultrasonic depth-measurer (Danish 

instrument), surveying and drawing the riverbed profile, also displaying the 

measured deepness/height figures digitally, in a cm sharpness, 

o VYNER-MAGENTA type data-transmission equipment (English device) 

transmitting the position data measured by the positioning equipment on the 

bank to the computer located on the ship, 

o Pentium III on-board computer with devices, collecting, storing and processing 

the data transmitted from the positioning equipment on the bank and from the 

ultrasonic depth-measuring device (layout plan, longitudinal and transversal 

profile). It writes the collected data to a diskette for further processing. Its 

devices are an A/3 sized coloured plotter, printer, and a coloured monitor. 

o Another device is the navigation monitor, placed in front of the skipper, where 

the pre-planned survey network can be displayed as well. The cursor shows the 

present position of the survey vessel, therefore the skipper of the ship is able to 

travel alongside the survey line without any control from the bank. 

 

 

Fig. HU-11: Display of ultrasonic 

depth survey equipment 

Fig. HU-12: AGA ATS PT type robot survey 

station and data transmission equipment 
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The above system has been used by VITUKI for some 15 years for surveying transversal 

sections. The multi beam system that was installed in the vessel in 2006 is the product of the 

Norwegian company KONSGERG Maritime AS, but a number of Western-European 

subcontractors participated in its development. 

 Multi beam system (Fig. HU-13) 

o EM 3002 D double measuring head and processing unit, surveying the riverbed 

with 504 survey beams. 

o SVP sensor, measuring the ultrasound velocity. 

o AGA Geodimeter ATS PT type robot survey station, serving for measuring the 

position of the survey vessel at present/at any time. 

o VYNER-MAGENTA type radio data transmitting equipment (an English device), 

transmitting the position data measured by the positioning equipment on the 

bank on to the vessel. 

o Sepath 200 GPS receiver pair and its processing unit, recording the changes in 

ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ǾŜǎǎŜƭΩs rostrum. 

o MRU-5, surveying the tilt and bow of the vessel, as well as the rate of undulation 

o HWS-10 type hydrographical survey station, for the synchronous recording of the 

data of the above units. 

o SIS survey software, controlling and checking the survey process. 

o NEPTUN SW pre-processing program, for screening the detected data and 

integrating the overlapping measuring. 

o CFLOOR data processing program, for producing relief map out of the screened 

and integrated data, for designing longitudinal and transversal profiles. 
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Fig. HU-13: A. Workstation of the operator  

 B. Single- and double head data recording and control units  

 C. Double measuring head 

2.3.3. Processing of data in Hungary 

 

The collected hydrographical data are processed ς according to the survey method and 

goal -with different methods and different (hardware and software) tools.  

The goal of the surveys is: 

- hydrological charts for an entire river or lake in the series Hydrological Atlas (published 

since 1961 regularly), 

- printed navigation charts (published by the Danube Commission for the international 

navigation),  

- fairway marking (buoyancy) plans, 

- status reports on the morphologic changes ( definition of erosion and sediment 

stretches, definition of the volume changes of the riverbed, in order to prepare 

prevention or operative measures ς e.g. diverted Danube stretch in the Szigetköz, river 

stretch affected by the nuclear power plant Paks),  

A 

B 
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- local surveys (detailed survey of shorter river stretches for local regulation plans, survey 

of riverbank profiles for harbours/ports, survey of the riverbed along crossing pipelines, 

etc.)  

- creation of Inland Electronic Navigation Chart (IENC)  

The method of survey can be  

- single beam profiling 

- multibeam scanning 

The selection of the equipment depends on the morphologic status of the riverbed, the 

material of the riverbed, as well as the above mentioned goal of the survey (thematic of the 

material to be produced as a result of the processing).  

Processing of the survey data according to the survey method 

- with own-developed processing programmes 

- with professional software programmes 

 

For the preparation of the hydrological atlas the surveys are made with the single-beam 

system, from shoreline to shoreline, with cross-profile distance of 100 m. The raw material of 

the survey is processed with own-developed software. First the checking and filtering of the 

measured data is made (deleting false electromagnetic and ultrasound pings). We order the 

filtered data into files based on the profiles (profile-wise) and upload them into the database.  

Using these data we create contour-line charts of the mean-water part of the riverbed edited 

with special own-developed software designed in long and cross direction different density of 

data. The cartographic editing of the charts is made with Bentley MicroStation.  

The surveys for the printed navigation charts for the Danube Commission have been 

made (before 2005) with the single-beam survey system. The method and tools of the 

processing (surveys, post processing) were the same, as at the hydrologic atlas.  

The fairway marking (buoyancy) plans, supporting the inland and international 

navigation on the Danube are made annually. The frequency of the surveys is described in 
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1.4.1. The method and tools of the processing (surveys, post processing) were the same, as at 

the hydrologic atlas. 

  The reference level of the processing the depth data for the navigation and buoyancy is 

the low navigable water level. The frequency of survey is determined by the changes in the 

water regime (after flood).  

  Since 2006 we have been operating our multi-beam survey system (EM 3002). The 

ǇǊƻŎŜǎǎƛƴƎ ƻŦ ǘƘŜ Řŀǘŀ ƛǎ ƳŀŘŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǇǊƻƎǊŀƳƳŜ όYƻƴƎǎōŜǊƎ aŀǊƛǘƛƳŜύ ƛƴ 

several steps. The Neptun software serves the pre-processing; the correction of the multi-beam 

data, data-cleaning and statistical analysis. For the correction of the errors deriving from 

heading, heave, roll, pitch and the time shift of position there is made with other auxiliary 

software. The post processing ς depending on the type of task ς performed with the CFOOR, 

SURFER 9 and ARCGIS 9.3 programme packages. We started the survey of the most critical 

sections (for example shallow sections) with this new equipment and method. 

 

In order to check the morphologic changes of the riverbed we use multitemporal surveys in the 

same sections. These surveys are done mostly with single-beam method in the same cross-

profiles each year. The method and tools of the post processing were the same, as at the 

hydrologic atlas, but the end material are elevation contour maps and difference contoured 

sheets.  

For the creating of Inland Electronic Navigation Charts (IENC) we have only experimental 

methods at the moment. We use the same data coming from the database like the buoyancy 

plan. The creating of the IENC needs a high quality error checked data. The preliminary 

workflow is the following: From the database we receive raw depth contours in ArcView SHP 

format. We check and clear the data with AutoCAD Civil 3D (correcting over and undershots, 

overlapping segments, generalising and smoothing). We export the data into MapInfo software 

for area checking. From this database we create raw depth contours in 7CB format with own-

developed software. We import this data into the ENC DŜǎƛƎƴŜǊΦ ²ƛǘƘ ǘƘŜ 9b/ 5ŜǎƛƎƴŜǊΩǎ ōǳƛƭǘ 

ƛƴ ǘƻƻƭǎ ǿŜ ŎƘŜŎƪ ǘƘŜ ŘŜǇǘƘ ŎƻƴǘƻǳǊǎ ŀƎŀƛƴ ŀƴŘ ŎƻƭƭŜŎǘƛƴƎ ǘƘŜ άōƻǊŘŜǊέ ƻŦ ǘƘŜ ŘŜǇǘƘ ŀǊŜŀ 



 

 

 

 
 

  

  Page 35 of 59 

(coastlines, shoreline constructions etc.). Using the collected data we create depth areas from 

depth contours. With different ENC checking tools (ENC Optimiser and Analyser) we check the 

ŘŜǇǘƘ ŎƻƴǘƻǳǊǎΦ !ŦǘŜǊ ŦƛƴƛǎƘƛƴƎ ǘƘŜ ŘŜǇǘƘ Řŀǘŀ ǿŜ ƳŜǊƎŜ ǘƘŜ ŘŜǇǘƘ Řŀǘŀ ǿƛǘƘ ǘƘŜ άƴƻǊƳŀƭέ 9b/ 

containing all other shipping related data. We need a lot of manual work after merging 

άǎǘƛŎƘƛƴƎέ ǘƻƎŜǘher the two types of data. 

2.4. Serbia ς general information 

2.4.1. River bed measurements in Serbia 

 

Hydrographic (bathymetric) survey is the process of gathering information about navigable 

waterways for various purposes such as: safe navigation, dredging, planning of the engineering 

works, etc. 

The hydrographic survey of international navigable waterways in Serbia is the task that 

ƛǎ ǇŜǊŦƻǊƳŜŘ ōȅ 5ƛǊŜŎǘƻǊŀǘŜ ŦƻǊ LƴƭŀƴŘ ²ŀǘŜǊǿŀȅǎ άtƭƻǾǇǳǘέΦ {ǳǊǾŜȅ ƻƴ ǘƘŜ 5ŀƴǳōŜΣ {ŀǾŀΣ ŀƴŘ 

Tisza rivers are being performed annualy.  

2.4.2. Types of used equipment for measurement in Serbia 

 

For the hydrographic survey Plovput uses three vessels: 

1. a. ά9Ihέ ς engine power 2x103kW, with auxiliary engine 20.5kW, (Figure 1); 

2. a. ά9Ih LLέ ς engine power 2x62kW, with auxiliary engine 8kW, (Figure 2); 

3. Speedboatς 5 m long, with engine power 37kW, (Figure 3).  

a. ά9Ihέ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ нллƪIȊ ǘǊŀƴǎŘǳŎŜǊΣ ǿƛǘƘ ŜŎƘƻ-sounder Marimatech E-SEA SOUND 

103. 
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Figure 1Υ a. ά9Ihέ 

 

Figure 2Υ a. ά9Ih LLέ 

 

Figure 3: Speedboat 

 

a. ά9Ih LLέ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ нллƪIȊ ǘǊŀƴǎŘǳŎŜǊΣ ǿƛǘƘ ŜŎƘƻ-sounder Navi Sound RESON 200. 

Speedboat has two 200kHz transducers, with echo-sounder Marimatech E-SEA SOUND 103, and 

portable equipment for single beam measurements. Precision of the echo-sounder is 1cm +/- 

0.1% of measured depth.  

Two global positioning systems (GPS) are being used, depending on the vessel where they are 

installed: 

 Marimatech GPS-RTK with precision of +/- 20cm,  

 Trimble DGPS-RTK 5700 with precision of +/- 2cm. 
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The reference coordinate system used for all geographical data in Serbia is the State 

Geographical Coordinate System (GaussςKrüger Zone 7).  

Since April 2001, PƭƻǾǇǳǘ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ !ǘƭŀǎΩǎ CŀƴǎǿŜŜǇ нл Ƴǳƭǘƛbeam survey system. It has 

been used ŦƻǊ ǘƘŜ ŘŜǘŀƛƭŜŘ ǎǳǊǾŜȅ ƻŦ ŎǊƛǘƛŎŀƭ ǊƛǾŜǊ ǎŜŎǘƛƻƴǎΦ Lǘ ƛǎ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ a. ά9Ih LLέ 

vessel.  

 

Figure 4: Multibeam survey of Apatin sector 

2.4.3. Data processing in Serbia 

 

Before the beginning of survey, coordinates of boundary points of cross-sections should be 

entered into the specialized software. Survey tracks follow those predefined profiles.  

Depth (z) and location data (x, y) are transferred to the specialized software for hydrographic 

survey ς άaŀǎǘŜǊŎƘŀǊǘέΦ The software synchronizes data constantly, so that the boat location is 

known in real time. 

Information on the speed of sound in water is determined using the information provided by 

the SVP (sound velocity profiler) device. Differential GPS station is mounted on the solid 

ground, at the reference point with known geographic coordinates. The base station is 

connected with the boat by radio signal, sending information on differential correction, 

providing the required accuracy for the performed survey. 
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Depth information is obtained using the time necessary for ultrasound waves to travel from the 

echo-sounder to the river bottom and back. Two sounders are mounted on the boat. One is set 

to send the signal, and another to receive it. Such system provides depth measurements of 

30cm below the eco-sounder, and 50 cm below the water surface. This setup is of importance 

for surveys in shallow waters.  

Data on depth and location are synchronized in real-time, and information stored in ASCII 

format in the form of x, y (position) and z (depth) coordinates. Water stages are measured and 

updated every couple of hours, in relation to the reference point. After completion of the 

surveys, the quality control is being performed, spikes removed, and data stored into the 

database with cleaned x, y, z coordinates for each of the cross sections. 

2.4.4. Long-time data elaboration in Serbia 

 

Establishment of the cross-sectional database is of a great importance for analysis of 

ƴŀǾƛƎŀōƭŜ ǿŀǘŜǊǿŀȅǎ ƛƴ {ŜǊōƛŀΦ ¢Ƙƛǎ ŘŀǘŀōŀǎŜΣ ŘŜǾŜƭƻǇŜŘ ŎƻƳǇƭŜǘŜƭȅ ōȅ tƭƻǾǇǳǘΩǎ ŜƴƎƛƴŜŜǊǎΣ ƛǎ 

in use for almost 10 years, (Figure 5).  

 

Figure 5: Cross-sectional database interface 
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Figure 6. Analysis of critical sector 

This database provides necessary information for the analysis of the condition of the 

waterway (Figure 6), comparison of cross-sectional data surveyed in different years (Figure 7), 

etc.  

 

Figure 7: Comparison of surveyed cross-sections (Sava River, surveys 2004 and 2009) 
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2.5. Bulgaria ς general information 

2.5.1. River bed measurements in Bulgaria 

 

The river bed measurements of the Bulgarian section of the river are performed by an 

expert team in the Hydrotechnical and Projects Department within the Executive Agency for 

Exploration and Maintenance of the Danube River. 

Every year detailed hydrographical surveys of the critical sections are performed during 

the low water periods. If necessary, these sections are measured twice a year. Complete 

topographical and hydrographical surveys of the entire Bulgarian-Romanian section of the 

Danube River are performed every ten years not including the cases when it is needed. The last 

complete surveys were performed in the period 2004 ς 2005. In order to monitor the 

hydrotechnical facilities (in the area of Ruse ς Giurgiu Bridge) surveys are performed twice a 

year ς during high and low water levels. 

2.5.2. Types of used equipments for measurements in Bulgaria 

 

The surveying is done with the measurement positioning DGPS Novatell with positioning 

accuracy ±0.30 m and a single-beam echo sounder Marimatech with measurement accuracy 

±0.01 m. Combining of the measurements is immediately done with the HydroNavigation 

module of the software product Trimble HidroPRO 1.0, which is installed on a laptop.The data is 

acquired and digitally stored in MS Excel and ϝΦ́̆́ formats. They are also entered in the data 

base server of the Agency. The information gathered for every site is stored in a special register 

as well.  

2.5.3. Processing of data in Bulgaria 

 

The follow-up processing of data is done at the office using the HidroEdit module 

(Trimble HidroPRO 1.0), through which the gross measurement errors are removed and the 

necessary corrections regarding water temperatures and others are entered in the data.  

The numerical terrain model is elaborated with the software packages AutoDesk Land Desktop 

3.0 and Pythagoras. The terrain is displayed by levels and/or depths and the respective lines 
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(horizontal and isolines) related to zero elevation of the closest gauge station on the Bulgarian 

riverbank and taking into account the incline of the water surface. 

The so called Danube polygon is formed along the entire Bulgarian riverbank. The 

polygonal points are within the Bulgarian national coordinate and height systems. They are 

included in the National triangulation network. Currently EAEMDR is initiating a project related 

to the update of the supporting network for topo-hydrographic measurements for applying the 

GPS technology. The DGPS technology helps the survey needs by allowing the determination of 

additional supporting points for the referent station at locations which are suitable for the 

survey. 

2.6. Romania ς general information 

 

2.6.1. River bed measurements in Romania 

 

One of the main hydrographical activities is the river bed measurements. They are performed 

by particular surveys to determine the depth. Measurements to determine depth includes two 

data acquisition systems: single-beam and multi-beam echosounder.  

The detailed river bottom measurements are made generally performed four-five times per 

year. They are made with single and multi beam equipment and mounted on specialized 

vessels. In critical areas and into  the passage difficult they are  execute monthly by signalisation 

vessels with single beam equipment. In periods of extreme levels or when there are frequent 

changes of riverbed, teams are located in areas difficult measurements to monitor the areas 

concerned. 

2.6.2. Types of used equipments for measurements in Romania 

 

The river bed measurements are made using echo-sounders. For this work we are using 

two systems: single-beam and multi-beam echo-sounders. 

The single-beam system is a simpler and faster processing is used for shallow water 

areas, for controlling the depths with signalisation ships, for measurements in harbour areas 

(because of obstacles), for winter basins and channels, secondary branch,etc. 
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mounted in the bow of ships or in one of the board.  

When we use the single-beam system the measurements are done   by crossed  profiles 

with equidistant different depending on needs (25m, 50m, 100m).The system uses GPS 

technology, software acquisition and processing , echo-sounder  and sound velocity profiles. 

The measurements are made using Atlas Deso 350 ςdual channel  33-210 KHz(depth range 

600m; accuracy-0.01m) or Odom Hydrotrac (single channel). 

 

 

 

 

 

 

                      

 

 

                      Figure 4: single-beam echosounder (Atlas) 

 

For positioning we are using Trimble DSM 232 /Trimble SPS 750 ( RTK, DGPS, GPS) and 

Omnistar 3200 (DGPS). For data acquisition and processing ςHypack 2008. 

The system multibeam we are using him for detailed measurements, determination 

sized sailing line, execution profile longitudinal for Danube, determining obstacles, engineering 

works, works on the bridges, etc. For this type of measurement we use equipment Atlas 

Fansweep 20, which is fixed and installed by special vessels (Donaris).  For the sector of the 

Danube 1075 km we have a number of such ships, three (two for river and one is maritime wich 

work and for Sulina bar). This ships are equipped and singlebeam equipment (Atlas), Radar Pilot 

720 and boats for making measurements in areas with shallow water.  For positioning we are 

using Trimble DSM 232 /Trimble SPS 750 ( RTK, DGPS, GPS) and Omnistar 3200 (DGPS). For data 

acquisition and processing ςHypack  Max 2008.  
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For a higher accuracy  we use motion sensors (TSS-DMS 3-01  for peach, heave and roll) , 

RTK positioning (base station and rover) and differential correction.   

For river bed measurements we have three ships (Donaris I, II and III) with multibeam 

system and seven singlebeam systems  mounted on other vessels. 

                         

                                                 Figure 5: survey vessel (Donaris)                                      

-equipments on board (Donaris): 

 -singlebeam Atlas Deso 350   -software Hypack.                         

 -multibeam Atlas fansweep 20  -Radar pilot 720  

 -motion sensor TSS DMS 3-05  -internet connection 

 -GPS Trimble DSM 232/Trimble SPS 750 -printer 

 -motorola GM360-VHF radio (for RTK) 

 -sound velocity ς Odom/SVC 300                       

2.6.3. Processing of data in Romania 

 

After the work of field data collection, data should be processed. Depending on the method 

chosen for measurement, there are two ways of processing: from single-beam data collected 

and the multi-beam system. 

In general, measurements with single-beam is accomplished by making cross sections and the 

need to complete and a few longitudinal profiles. For the survey, before, should be preparing 

an action plan that includes a base with profiles drawn.  
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                                                                  Figure 6: single-beam raw data 

 

Both sets of data collected are processed by Hydrographic software Hypack . 

For processing the raw data are over several steps : 

 

 

                                            Figure 7: Workflow for process single-beam data 

 

- first, all single-beam data should be run for apply tide and sound velocity corrections; 

- examine quality (manual corrections or filter applied), output bad data and edit cleaned data; 

- run the single beam editor statistics ς can overlayng previous survey beam data; 

- sorted sounding- a optional program that reduce the data in an attempt to speed the final 

product; 


