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LIST OF ABBREVIATIONS 

Hungary 

ABBR. Abbreviation 

DEWD District Environmental and Water Directorate 

SQR Status Quo Report 

OMSZ Hungarian Meteorological Service 

LDN Lightning Detection Network 

FMIS Flood Management Information System 

DLCM Discrete Linear Cascade Model 

 

Serbia 

GTS Global Telecommunications System 

ICPDR International Commission for the Protection of the Danube River 

IWW Inland waterways 

MMS Main Meteorological Stations 

MOSS Meteorological Observation System of Serbia 

RHMZ Republic Hydrometeorological Service of Serbia 

WMO World Meteorological Organization 

WWI World War I 

 

Bulgaria 

EAEMDR Executive Agency for Exploration and Maintenance of the Danube River  

HMS Hydrometeorological station 
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AMSL Above mean sea level 

GMT Greenwich Mean Time  

HHM Directorate Hydrology and Hydrometeorology Directorate  

NIMH National Institute of Meteorology and Hydrology 

BAS Bulgarian Academy of Sciences  

QMS Quality Management System  

DC Danube Commission  

MTITC Ministry of Transport, Information Technology and Communications 

VHF Very High Frequency  

 

Romania 

ABBR. Abbreviation 

AFDJ River Administration OF the Lower Danube 

ANM National Meteorological Administration 

DC Donau Commission 

GSM Global System for Mobile Communications 

INMH National Institute of Meteorology and Hydrology 

MT Ministry of Transport 

ACN Administration of the Navigable Canals SH , Constantza, Romania 

DBSC  Danube Black Sea Canal 

PAMNC Poarta Alba- Midia Navodari Canal 

mrMB  Meter mark Baltic Sea 



 

 

 

 
 

 

 

1 SCOPE OF DOCUMENT 

This document describes the main hydrological activities in each participating country within 

the project. 

The relevant content of the status quo report includes the monitoring network system, the 

hydrological conditions and extreme flows and flood disasters. It deals both with hydrological 

forecasting and warning and with the transboundary cooperation. 
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2 MONITORING NETWORK ς GENERAL INFORMATION 

2.1. Austria ς general information 

2.1.1. Description of water gauge station in Austria 

 

A surface water gauge station (Figure 1: gauging site with inclined gauge) consists at 

least of a staff gauge. The staff gauge is made up of a fixed measuring staff and at least three 

gauge bench marks. The water level may not fall below the gauge datum, even under lowest 

water level conditions. 

 

Figure 1: gauging site with inclined gauge 

According to conditions there are different types of staff gauges. The lowest scale of the 

measuring staff should not be bigger than 2 cm. 



 

 

 

 
 

  

F:\WP3\NEWADA_Act_3.1_hydrological_activities_final report.doc  Page 12 of 198 

Three possible types of construction: 

 

Figure 2: Vertical-, Inclined- ŀƴŘ {ǘŀƛǊŎŀǎŜ ǎƘŀǇŜŘ ƎŀǳƎŜ όI½.Σ άtŜƎŜƭƻǊŘƴǳƴƎ нллтέύ 

A gauge site can have additional attachments and equipments which are used for 

registration, indication and telecommunication. 

2.1.2. Gauge equipments in Austria 

 

Different equipments, like pressure sensors, float gauge systems or bubbler level 

sensors, are utilized for the measurement of the water level. 

 Float gauge system: Changes in the water level will be recorded by using a float 

gauge and its counter balance which are connected with a rope, chain or band. 
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Figure 3: Float operated sensor (e.g.: OTT Thalimedes) 

 Pressure sensor: To get the correct water level, the hydrostatic pressure of the 

water column (above the sensor) is detected 

 

Figure 4: Pressure sensor (e.g.: OTT PS1) 
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 Bubbler level sensor: A compressor inside the instrument generates compressed 

air or gas. Through a pressure line and a metering valve the air bubbles out into the 

water. The water level is detected by the hydrostatic pressure of the water column. 

 

Figure 5: Bubble level sensor (e.g.: OTT Nimbus) 

Those systems are constructed to get data both at flood and low water level conditions. 

LŦ ƛǘΩǎ ǇƻǎǎƛōƭŜΣ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǿŀǘer level through wave action or the influence of power 

stations have to be damped. To avoid data loss, the most important gauge sites have redundant 

equipment. 

Beside the water level measurement there are additional parameters (see Table 1: 

Parameter list via donau) like temperature, content of suspended sediment load and discharge 

(propeller gauge, Acoustic Doppler Current Profiler - ADCP) which are measured on selected 

sites.  Also the groundwater level, groundwater temperature and conductivity of groundwater, 

which are needful for water engineering projects and monitoring, are collected at those sites.  

The different measurement devices and the performance of discharge measurement are 

particularly described in the hydrographic activities (template hydrography). 
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Table 1: Parameter list via donau 

Parameter Unit Recording interval Data transfer 

Water level cm resp. 

m a.s.l.* 

15 min., per hour, daily hourly, daily, 

monthly 

Water temperature  ϲ/ 15 min., per hour, daily hourly, daily, 

monthly 

    

Suspended sediment 

load 

mg/l, g/l 15 min., per hour, daily + 

dependent on discharge 

hourly, daily, 

monthly 

    

Groundwater level cm resp. 

m a.s.l.* 

15 min., per hour, daily hourly, daily, 

monthly 

Groundwater 

temperature 

ϲ/ 16 min., per hour, daily hourly, daily, 

monthly 

Conductivity of 

groundwater 

ҡǎκŎƳ 17 min., per hour, daily hourly, daily, 

monthly 

*above sea level (Reference Tide Gauge: Triest, Adriatic sea) 

 

Via donau uses four different types of remote data transmission: 

Modem/landline: Data transfer via landline is relatively safe against breakdown. If costs and 

effort for installation and transfer are not too high, a redundant remote data transmission is 

ƘƛƎƘƭȅ ǊŜŎƻƳƳŜƴŘŜŘ ŀǘ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƎŀǳƎŜ ǎƛǘŜǎΦ LǘΩǎ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ǎȅǎǘŜm for fixed long 

service gauge sites. 

 Modem/GSM: This system is recommended for gauge sites in rough terrain and 

ōŀŘ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪΦ LǘΩǎ ŀƭǎƻ ŀ ƎƻƻŘ ŎƘƻƛŎŜ ŦƻǊ ǘŜƳǇƻǊŀǊȅ ǎǘǳŘƛŜǎ 

and supporting gauges. A good connection to the GSM network of the provider is 

required. 
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 Modem/GPRS: 9ǉǳŀƭ ŀŘǾŀƴǘŀƎŜǎ ŀƴŘ ǊŜǉǳƛǊŜƳŜƴǘǎ ƭƛƪŜ D{aΦ LǘΩǎ ǊŜŎƻƳƳŜƴŘŜŘ 

for higher amounts of data and shorter intervals of data request, because of lower 

costs and a faster transfer. 

 UHF radio: via donau uses a radio transmission system for the network of 

groundwater measuring sites and some gauge sites. The frequency is appropriable 

for free and therefore there are no additional costs or fees. A relatively close 

network of measuring sites is recommended because the gauge sites need to 

communicate among each other.  

To avoid data loss, the most important gauge sites have redundant equipment (landline 

+ GSM, UHF radio + GSM, UHF radio + landline ...). In the case of a network breakdown a 

second transfer path is able to transmit the data immediately. 

The transmitted data is administrated in a central data bank and routed to costumers 

and partners. The GSM and landline data files are collected by the central office passively at the 

gauge site. The GPRS data files are cached actively by the gauge site at a FTP server and will be 

collected by the central office afterwards. Also the UHF radio data is administrated in a system 

which is managed by the central office. 

2.1.3. Quantity and quality of measurements in Austria 

 

The interval of transmission depends on the relevance of the gauge site. Data from 

navigation and flood relevant gauges are transmitted at least every hour and published on the 

internet by the responsible organisation. Further gauge data, which are needed for the 

dimensioning and monitoring of water engineering projects normally, have a daily transfer 

interval, if a telecommunication system is implemented. For less relevant gauges a direct 

reading of the data logger every three month or a daily water level measurement by a person (if 

possible at 7:00 am) is sufficient. 
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¢ƘŜ Ŧŀǳƭǘ ǘƻƭŜǊŀƴŎŜ ƻŦ ǘƘŜ Řŀǘŀ ǉǳŀƭƛǘȅ ǎƘƻǳƭŘƴΩǘ ōŜ ƘƛƎƘŜǊ ǘƘŀƴ Ҍκ- 1 cm, irrespective of 

the mode of measurement (measurement instrument or a person makes the measurement). 

This quality standard is warranted by steady control and service by skilled staff. 

The water level is recorded either absolutely in m a.s.l. [above sea level (Reference Tide 

Gauge: Triest, Adriatic sea)] or relatively in cm. The time registration system at via donau is the 

Central European Time (CET resp. UTC+1) and the gauge sites are synchronized by time-servers. 

The recording interval depends on the importance of the site and its parameters. The archiving 

storage of the data is mostly made in an interval of 15 minutes (mean value). 

2.1.4. Elaboration of data in Austria 

 

Normally the data is transmitted to the central office in its original condition. If the data 

ƛǎ ƎƻƛƴƎ ǘƻ ōŜ ǇǳōƭƛǎƘŜŘ ƛƳƳŜŘƛŀǘŜƭȅ όLƴǘŜǊƴŜǘΣ Řŀǘŀ ŦƻǊ ŦƻǊŜŎŀǎǘǎΣΧύΣ ǘƘŜ ǳƴŎƘŀƴƎŜŘ ƻǊƛƎƛƴŀƭ 

data will be sent to the responsible office at once. 

! ƘȅŘǊƻƭƻƎƛŎ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ άIȅ5ŀa{έΣ ŘŜǎƛƎƴŜŘ ǊŜǎǇŜŎǘƛǾŜƭȅ ŀŘŀǇǘŜŘ ǘƻ ǘƘŜ 

IȅŘǊƻƎǊŀǇƘƛŎ {ŜǊǾƛŎŜǎ όάIȅŘǊƻƎǊŀǇƘƛǎŎƘŜǊ 5ƛŜƴǎǘέύ ƛƴ !ǳǎǘǊƛŀΣ ƛǎ ǳǎŜŘ ǘƻ ŀǊŎƘƛǾŜ ǘƘŜ ŘŀǘŀΦ 

HyDaMS is used by all Hydrographic Services, including via donau (team Hydrology ς as a part of 

ǘƘŜ IȅŘǊƻƎǊŀǇƘƛŎ {ŜǊǾƛŎŜύ ŀƴŘ ǘƘŜ IȅŘǊƻƎǊŀǇƘƛŎ /ŜƴǘǊŀƭ hŦŦƛŎŜ όάIȅŘǊƻƎǊŀǇƘƛǎŎƘŜǎ 

½ŜƴǘǊŀƭōǸǊƻέΤ I½.ύΦ ¢ƘŜ I½. ƛƴ ±ƛŜƴƴŀ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŎŜƴǘǊŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ŀƴŘ 

summary of the data. 

The data is archived and divided in different quality categories. Primarily the unchanged 

original data are stored and the first treatment and review is made. Before saving the data, 

errors in data transmission and data gaps are corrected. Comparative measurements, 

corrections and control of plausibility of the data is performed in the last treatment phase. 

Missing data is reconstructed by data of neighbouring gauge sites shows the different 

treatment steps and saved quality categories of the time series in HyDaMS at the gauge in 

Kienstock. 
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Figure 6: HyDaMS elaboration of data 

The data control is made by comparing the values of the data logger with the data of a 

direct measurement by a person or technician. If necessary the data will be adapted. 

Additionally the relation between several batched gauge sites and the determination of 

hydrological balance helps to generate correct data. The final release and determination is 

made by the Austrian Hydrographic Central Office (HZB). The hydrologic specific values of the 

most important and long time observed gauge sites are released annually in the Yearbook of 

IȅŘǊƻƎǊŀǇƘȅ όάIȅŘǊƻƎǊŀǇƘƛǎŎƘŜǎ WŀƘǊōǳŎƘέύΦ 

The controlled data is used for the planning and monitoring of water engineering 

projects (flood control, maintenance of the waterway, eƴŜǊƎȅ ƛƴŘǳǎǘǊȅΣΧύΣ ŦƻǊ ǘƘŜ 

determination of the specific water levels (ELWL/equivalent low water level, MWL/mean water 

level and HNWL/highest navigable water level) and for forecasts. 
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In the internet [see Figure 7: website doris bmvit (via donau], via donau releases hourly water 

levels of 7 most important gauges of the Austrian Danube at http://www.doris.bmvit.gv.at/ 

(database AHP ς Austrian Hydro Power). 

 

Figure 7: website doris bmvit (via donau) 

The water levels can also be requested via SMS at the service number +43 (0)676 800 

505 065. The instruction for the water level information via SMS can be downloaded from the 

website. 

Important gauge sites (Kienstock, Wildungsmauer) have the possibility to query the 

relative water level (15 minutes mean value) via telephone. 

The telephone numbers are: 

 Kienstock (km 2015,21):    +43 (0)27146347 

 Wildungsmauer (km 1894,72):   +43 (0)2163370 

http://www.doris.bmvit.gv.at/


 

 

 

 
 

  

F:\WP3\NEWADA_Act_3.1_hydrological_activities_final report.doc  Page 20 of 198 

The determination of the discharge is made by Acoustic Doppler Current Profiler - ADCP 

or propeller gauges on appropriate sites (e.g.: profile at a bridge). The execution of the 

measurement is made by the team Hydrography. The team Hydrology is responsible for the 

analysis and data processing. 

For each profile 5-10 records per year are fixed, but there are additional measurements in the 

case of flood. 

The results of the measurements are proofed respectively controlled and will be 

integrated in the stage discharge relationship (see Figure 8: Stage discharge relationship 

Kienstock). With the software of the Hydrologic Data Management System (HyDaMS) the 

measured water levels can be transformed into discharge values. There is a yearly time interval 

for the control of the stage discharge relationship of each gauge. According to the changes the 

stage discharge relationship is edited and validated. 

 

Figure 8: Stage discharge relationship Kienstock 
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2.2. Slovakia ς general information 

 

2.2.1. Hydrological monitoring the network in Slovakia 

 

Hydrological monitoring the network ŦƻǊ ǘƘŜ Ƴŀƛƴ ǊƛǾŜǊ ōŀǎƛƴǎ ό5ŀƴǳōŜΣ aƻǊŀǾŀΣ ±łƘΣ 

bƛǘǊŀΣ IǊƻƴΣ LǇŜƯύ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎΦм  

The network consists of 45 hydrological forecasting stations from 282 regime stations. 

The forecasting stations were created and arranged for the best representation of the 

ƘȅŘǊƻƭƻƎƛŎŀƭ ǎƛǘǳŀǘƛƻƴ ŀƴŘ ƛǘǎ ǇǊƻƎǊŜǎǎ ƛƴ ŀƭƭ ǘƘŜ 5ŀƴǳōŜ wƛǾŜǊΩǎ ǎǳō-basins in Slovakia. 

 

Fig. 1 Distribution of water gauge stations in 6 main river basins (Danube watershed) in Slovakia 
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Basin Number of stations among them ς number of telemetric 

stations) Morava  29 20 

Danube  20 18 

±łƘ  120 67 

Nitra  29 21 

Hron  55 28 

LǇŜƯ  29 20 

Total 282 174 

 

LƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǎǘŀǘŜ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ƎŀǳƎŜ ǎǘŀǘƛƻƴǎ ǊŜǇǊŜǎŜƴǘǎΥ  

 Measurements of water stages of  282 stations  

 Discharge measurements of   258 stations  

 Measurements of water temperatures of  250 stations  

 Turbidity measurements of       9 stations                    

Daily hydrological information from  hydro forecasting stations (MARS 5i automatic stations,) 

contains the following parameters: water stages, discharges and water temperature. The 

appearances of ice-related effects are observed by voluntary observers. Moreover the 

hydrological information deals with the relation of current water stages/discharges to their 

long-term observed means.  

 Water stage ς is measured at hourly intervals (MARS5 automatic instruments), continuously 

(water level recorder). Controlling measurements are provided by voluntary observers from 

water stage gauges.  

 Discharge - is derived from a discharge rating curve, which is constructed and analysed from 

the measurement of discharges at different water stages  

 Water temperature is measured by  a thermometer once a day or automatically at one-hour 

intervals  

 Appearance of ice ς is observed visually by voluntary observers once a day during the winter 

season  
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 Turbidity (concentration of a suspended load) ς water banks are sampled daily, 2 times 

a year from the entire profile. Valuations of the samples are made in a laboratory using the 

filtration method.  

In addition to the state monitoring network, measurements and observations are conducted at 

14 extra line purpose-built water gauge stations and 7 stations in countries neighbouring 

Slovakia. 

 
2.2.2. Gauge equipments in Slovakia 

 

Dicharge  at  a given time  can be measuremed by several different methods, and the 

choice of methods and equipments  depends on the conditions encountered at a particular site 

 

Fig. 2 Water gauge station 
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 Datalogger MARS5i 

is based on removing of  hydrostatic pressure of water columm. Data logger MARS5i with data 

& voice transmission is designed for the early flood warning and forecasting systems located in: 

 rivers 

 dams and reservoirs 

 lakes 

 wells and boreholes 

 another locations for scientific studies and flood analysis 

 

The transmission of data & voice is provided via the Public Services Telephone Network (PSTN) 

or via the radio-telephone GSM-GPRS Network and is based on internal analog (PSTN) modem 

or GSM modem. 

Data logger MARS5i can automatically measure, record to the memory and transmit data for 

the following: 

 water level 

 discharge (rating curve) 

 water temperature 

 air temperature 

 precipitation (quantity and intensity) 

Data logger MARS5i is battery powered and does not require mains power supply ~ 220 V. 

Battery life is 2 years by average PSTN operation. 

Basic Functions: 

 recording of data into internal memory at programmable time intervals 

 on the trigger event (3-stages of high water) data logger MARS5i sends ALARM to the 

selected phone number with the all necessary information (ID number, water level, etc.). 

 automatic and manual readout of data at programmable time intervals via telephone line 

from main PC. 

 Transmission of voice 
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- immediate values (water level and tendency, discharge, etc.) 

- values at 6:00 AM 

- average and extreme values from previous day 

 

Basic Technical Data 

 Power supply 12 V DC 

 Memory 15 000 readings 

 Recording period  1 to 60 minute with step 1 minute 

 Water level sensor Precision, temperature compensated stainless steel pressure 

   sensor, range 0ς1 m, 0ς5 m, 0ς10 m, 0ς 0 m, 0ς40 m, 0ς

80m 

 !ŎŎǳǊŀŎȅ ҕ лΦмр҈ ƻŦ Cǳƭƭ {ŎŀƭŜ 

 Water temperature sensor ςрϲ/ΧҌрлϲCΣ ŀŎŎǳǊŀŎȅ ҕлΦмϲC 

 Air temperature sensor ςрлϲ/ΧҌслϲCΣ ŀŎŎǳǊŀŎȅ ҕлΦнϲ/Σ tǘмллл ǎƘƛŜƭŘŜŘ 

 Precipitation sensor Tipping bucket, 0.1 mm or 0.25 mm 

 Baud rate  19200 bps (PSTN), 9600 bps (GSM), GPRS 

 Operating temperature ςолϲC ς ҌррϲC 

 Dimension MARS5i  90 x 158 x 258 mm 

 Protection  IP65, watertight robust cast aluminium housing 

 Weight  2.9 kg 
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                                           Fig.3  Datalogger Mars 5i 

 

2.3. Hungary ς general information 

2.3.1. Monitoring network in Hungary  

 

¢ƘŜ ƴŜǘǿƻǊƪ ƻŦ ǘƘŜ IǳƴƎŀǊƛŀƴ ƘȅŘǊƻƭƻƎƛŎŀƭ ǎǘŀǘƛƻƴǎ ǿƛǘƘƛƴ 5ŀƴǳōŜ ǾŀƭƭŜȅΩǎ ǎǘŀǘƛƻƴǎ Ŧƛǘǎ 

into the network of surface water monitoring sites in the whole Danube watershed area. (Fig. 

HU-1.)  
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Fig. HU- 1. The principal gauging stations in the Danube Catchment  

 

2.3.2. Description of water gauge stations in Hungary 

 

In Hungary, according to the environmental situation, three types of staff gauges are operated: 

 Staff gauge with measuring scale (human measurement/reading) 

 Staff gauge with data registration and collection for archive (human 

measurement/reading) 

 Staff gauge with totally automatic registration, forwarding/transfer and archive (no 

human measurement/reading) 
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Along the Hungarian stretch of the River Danube the mostly used type of staff gauge is the 

totally automatic one. Figure HU-2. shows a general, typical arrangement of an automatically 

operated station. In case of these stations there is no human intervention.   

 

 

 

Fig. HU-2. General arrangement of an automatically operated station 

 

 

Regarding the type of the staff gauge there are three possible types of construction: 

 Inclined gauge (Fig. HU-3.)  

 Vertical gauge   

 Staircase shaped gauge 
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Fig. HU-3. Inclined staff gauge 

 

The widely used type of construction is the inclined one in contrast to other devices e. g. 

vertical or staircase shaped gauges. Vertical gauge ς which is applied on fewer places than the 

inclined type - although one of the main staff gauges in Budapest is a vertical construction - 

consists of one or more parts depending on the dimension of the riverbed and the riverside. 

Along the Danube staircase shaped gauges are applied just occasionally ς they are used in 

smaller tributaries. 

Implementing the national staff gauge network all around the country there are a lot of 

stations which are used not continuously but only periodically, especially just during the time of 

flood events. These gauges are situated on theoretically flood prone areas between the main 

gauges for helping to determine the most exactly downstream of the floods for the defence 

ŎǊŜǿ ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎ όƛƴŎƭΦ ŦƻǊ ǘƘŜ ǎƘƛǇΩǎ ŎǊŜǿύΦ ¢ƘŜǎŜ ƎŀǳƎŜǎ ŀǊŜ ƻǇŜǊŀǘŜŘ 

typically with measuring scale and human measurement (reading). 

On all of the elements of the staff gauge network the measurement (and registration) 

happens basically once a day - every day at 6.00 a.m. In case of flood events the measurement 

ƛǎ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿŀǘŜǊ ƭŜǾŜƭΩǎ ǘŜǊƳǎΥ  

 Ist   alert water level  - twice a day (6.00 a.m. and 18.00 p.m.)   

 IInd  alert water level  - every six hours (from 6.00 a.m.) 
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 IIIrd alert water level  - every two hours (from 6.00 a.m.)  

 

The different adequate flooding water levels have been determined and fixed for all gauges - 

incl. for all rivers suffered by flood - all around the country. This timetable is referring to the 

above mentioned flooding staff gauges as well. The automatically operated stations are able to 

measure, register and transmit ς among others - water level data with hourly frequency too, 

providing a lot of additional information for the defence in these dangerous situations. 

 

2.3.3. Gauge equipments in Hungary 

 

In the automatic staff gauge stations the settled equipment are working with different 

methods in a very wide scale for the field of the measurement, especially the following three of 

them: 

 equipment with pressure sensor, 

 equipment with float operated sensor, 

 equipment with bubbler level sensor.  

 

The most important gauge stations operate with pressure sensor type equipment. Of 

course, equipment can measure - beyond the water level - lots of other parameters such as 

water temperature, water discharge, very different water quality data, etc. 

The Hungarian Hydrological Service measures the water velocity at its gauging stations 

measuring water level and discharge data, and the water discharge is calculated on the basis of 

the measured water velocity.  

In the Hungarian hydrological praxis there are basically two equipments (and 

methodology) for measuring the water velocity.  

One of them is the propeller current meter, where the measured number of revolutions 

shows the speed. All equipments used are tested and calibrated annually at the central service 

of the Hungarian Hydrological Service.  
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The other equipment is the ADCP (Acoustic Doppler systems for water velocity 

measurement) using the principle of sound waves called the Doppler effect, i.e. transmitting 

αǇƛƴƎǎέ ƻŦ ǎƻǳƴŘ ŀǘ ŀ Ŏƻƴǎǘŀƴǘ ŦǊŜǉǳŜƴŎȅ ƛƴǘƻ ǘƘŜ ǿŀǘŜǊΣ ŀƴŘ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǘƘŜƛǊ 

backscattering from the particles suspended in the moving water, i.e. from the bottom of the 

riverbed. (Fig. HU-4)  

 

 

Fig. HU-4. ADCP 

 

2.3.4. Quantity and quality of measurements in Hungary 

 

On the Hungarian rivers, in 2009 there are altogether 334 gauging stations. Among them 

207 stations yield not only water level, but also discharge data. 180 stations report 

telemetrically.  

From the 334 stations the 20 most important ones were selected and displayed in Fig. 

HU-мл όƻŦ ǘƘŜ {vw άIȅŘǊƻƎǊŀǇƘȅέύΦ ¢ƘŜ Ƴŀƛƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜǎŜ нл ǎǘŀǘƛƻƴǎ ŀǊŜ ƭƛsted in 

Table HU-3.  
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S ymbol Name

1 - 20 21 - 40 41 - 60 61 - 80 81 - 100 > 100 Total

1 Nord-T ransdanubian DE WD 12 15 7 1 35

2 Middle Danube Valley DE WD 4 12 2 2 2 1 23

3 Lower Danube Valley DE WD 1 5 1 7

4 C entral-T ransdanubian DE WD 4 11 7 3 25

5 S outh-T ransdanubian DE WD 4 6 8 1 19

6 West-T ransdanubian DE WD 3 11 8 2 24

7 Upper-T isza DE WD 7 6 2 1 1 17

8 North Hungarian DE WD 1 8 11 3 1 1 25

9 Trans-T isza DE WD 2 8 1 11

10 Middle-T isza DE WD 6 1 1 1 9

11 Lower-T isza DE WD 1 1 1 3

12 YǀǊǀǎ 59²5 1 4 3 1 9

1-12 Hungary 39 88 49 20 6 5 207

1) The geographical s ituation of the 12 DE WDs see on the map of F igure HU-10

 of Dis tric t E nvironmental and Water 

Direc torate (DE WD)
1)

L enght of the daily dis charge s eries  (years )

Table HU-3  : The number of dis charge data s eries  of various  leng ths  of obs ervation

on the operation areas  of the DE WDs  of Hungary

 

 

2.3.5. Elaboration of data in Hungary 

 

In Hungary the water level and discharge measurements, the collection of data, data 

procession, their upload to the database (Hungarian Hydrological Database) and archiving are 

performed by the 12 district environmental and water directorates, according to a nationally 

unified technical specification and the ISO quality assurance and quality management system. 

Information about the collection of hydrological data characterizing the national area 

of Hungary is available from about two millennia. Most of the data of earlier ages had been 

destroyed, so that hydrological information in a well-ordered and systemized form is available 

only starting with the first half of the last century. The Hydrographic Section established in 

1886 by the Ministry of Public Works and Transport, was the first organization responsible for 
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ǘƘŜ ŎƻƭƭŜŎǘƛƻƴΣ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƘȅŘǊƻƭƻƎƛŎŀƭ Řŀǘŀ ŀǎ ǿŜƭƭ ŀǎ ŦƻǊ 

flood prediction. This was the first organized Hydrographic Service in the Carpathian Basin. As 

for its content and comprehensiveness, the Hungarian collection of hydrological data was 

ahead of other similar services abroad.  

The Hydrographic Service determines the data necessary for the protection against 

water-related damages, for water utilization, for a water management harmonizing with 

sustainable development as well as for estimating the impact of human activities on the 

water, as an element of the environment. A part of the hydrological data is published in the 

Hydrographic Yearbooks, issued regularly since 1887. The 110. volume of this series of 

Yearbooks has been published in 2009.       

2.4. Serbia ς general information 

 

2.4.1. Description of Water Gauging Stations in Serbia 

 

It is assumed that the first hydrological observations within the Serbian reach of the 

Danube River were performed by the Romans. Though, more extensive and systematic 

observations began late in the 18th and early 19th century due to extreme floods occurring on 

the Danube and Tisza Rivers. First observations of the Danube stages were performed in 1819 

on the right bank of the Danube River near Petrovaradin, which today belongs to the city of 

Novi Sad. New measuring sites were established at Bezdan, Dalj, Vukovar and Backa Palanka in 

1856, at Zemun in 1859, and in 1870 at Pancevo and Bogojevo. These sites did not have a 

stable gauge zero and therefore their measured values are not satisfactory for present use. 

Before the World War I 12 gauging stations in Yugoslav reach of the Danube River were in 

operation. After the World War I the General Water Directorate was established in Yugoslavia, 

charged with measurements and development of the existing network of up to 16 stations. 

After the World War II the hydrological service was incorporated into the Hydrometeorological 

Service of Yugoslavia, and was comprised of 17 gauging stations on the Yugoslav section of the 

5ŀƴǳōŜ wƛǾŜǊ ό{ǘŀƴőƛƪ !ΦΣ WƻǾŀƴƻǾƛŏ {ΦΣ Ŝǘ ŀƭΦΣ мфууύΦ  
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The first water discharge data originate from 1924, on the Yugoslav Danube at Bezdan, 

Slankamen, Ritopek. After World War II discharge measurements were more intensive. 

Measurements were performed using the standard current meter till 2002, when along with 

existing equipment the new Nautilus Electromagnetic Flow Sensor was used. Acoustic Doppler 

Current Profiler was introduced in 2005.  

The first observations of the ice phenomena were carried out in 18th and 19th century 

in order to provide safe navigation on the Danube River. The systematic ice phenomena 

observations were started jointly with systematic stage measurements. Water and 

temperature measurements were introduced after WWI. The bedload measurements started 

in 1960 at the gauging stations at Bezdan and Novi Sad. The water quality monitoring started 

ƛƴ мфсрΣ ό{ǘŀƴőƛƪ !ΦΣ WƻǾŀƴƻǾƛŏ {ΦΣ Ŝǘ ŀƭΦΣ мфууύΦ 

Sampling profiles in majority of cases coincide with gauging stations. If that was not 

possible, water discharges were calculated from the data at the nearest gauging station, or 

discharge measurements were performed only for the purpose of water quality 

measurements, (RHMZ, 2007).  

 

2.4.2. Gauging Station Equipment in Serbia 

The flow status of major rivers is monitored by the Republic Hydrometeorological 

Service of Serbia (RHMZ) through systematic measurements and observations at established 

hydrologic stations. The hydrologic stations are arranged in such way that they provide 

adequate information on the runoff from its catchment area, water discharge, sediment 

transport rate along the river, and ice occurrence..  

The basic network of hydrologic stations in Serbia consists of 195 stations. At these 

stations different measurements are performed, as shown in Table 2. Out of that number 63 

are reporting hydrological stations, located on all major watercourses and profiles within the 

territory of Serbia. (ICPDR, 2006), (Figure 9), and 69 gauging stations are included in the flood 

monitoring network. 
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Table 2: Number of Gauging Stations and Types of Measurements by Major Catchment Ares 

Catchment area 
Number of hydrological monitoring stations 

Water level 
Water 

temperature 
Discharge Ice Sediment 

Danube 63 40 32 52 3 
Sava 33 23 27 28 7 
Morava 99 25 97 87 17 
Total 195 88 156 167 27 

 

RHMZ gathers water level, temperature and ice data in real time, 365 days a year, from 

63 routine reporting stations. 15 of those gauging stations are equipped for automatic transfer 

of water level data, (Table 3), (ICPDR, 2006). In addition, water level data from 13 emergency 

reporting stations are gathered only when predefined water level limits are exceeded. 
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Figure 9: Locations of 63 reporting hydrological stations
1
 

 

                                                 
1
 http://www.hidmet.gov.rs/ 
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Table 3: Gauging stations equipment by main sub-basins 

River 
Gauging 
Stations 

Limnigraph Thermometer Cable Telephone Structure 
Radio 

Station 
Danube 63 28 40 2 - 5 14 
Sava 33 26 23 3 4 7 8 
Morava 99 83 25 18 5 16 15 
Total 195 137 88 23 9 28 37 
 

Both meteorological and hydrological collected data are available to the public through 

ǘƘŜ wIa½Ωǎ ǿŜō ǎƛǘŜ http://www.hidmet.gov.rs/. The example of data available for one 

gauging station on RHMZ web site is given in Appendix 1.  

APPENDIX I - Example of the Information Available for the Gauging Station BEZDAN  

(http://www.hidmet.gov.rs/eng/hidrologija/povrsinske/pov_stanica.php?hm_id=42010) 

 

Reporting surface water station: BEZDAN  

 

  Station: BEZDAN 

  River: DUNAV 

  Basin: BLACK SEA 

  Foundation year: 1856 

  KOTA "0" (m a.s.m.): 80.64 

  Distance from the river mouth (km): 1425.50 

  Basin area (km2): 210250  

      

  Date: THURSDAY, 01.10.2009. 

  

Water stage 
(cm) 

Change of water stage 
(cm) 

River flow 
(m3/s) 

Water temperature 
(ͦC) 

 36  -9 
1440  

 18.8 

Tendency Ice events  
First flood alert 
(cm) 

Second flood alert 
(cm) 

http://www.hidmet.gov.rs/
http://www.hidmet.gov.rs/eng/hidrologija/povrsinske/pov_stanica.php?hm_id=42010
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  Station: BEZDAN 

 
- 500 700 

  Water stage forecast  Weekly range 

  Day: FRIDAY SATURDAY SUNDAY MONDAY WEDNESDAY ҏ TUESDAY 

  Date: 02.10. 03.10. 04.10. 05.10. 30.09. ҏ 06.10. 

  Water stage (cm):  27 22 21 22 0 ҏ 60 
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The RHMZ is also in obligation to send daily reports to all upstream and downstream 

Danubian countries, as well as customized daily reports to specialized institutions. Plovput is 

one of those institutions who receive daily reports. Template of that report is presented in 

Table 4. It has information on water stages, discharges, water temperature, 2 or 4 day 

forecast, and occurrence of ice, if exists.  
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Table 4: Daily report from RHMZ
2
 

Republic of Serbia
Republic Hydrometeorological Service
B e o g r a d, Kneza Viseslava Street 66

HYDROLOGICAL REPORT WITH FORECASTS FOR 26.09.2009.

kota Stage Disch. T water

"0" H Q 27.09. 28.09. 29.09. 30.09.

m n.J.m. cm m3/s  oC cm cm cm cm

Linc 247.74 365

Kornojburg 154.05 225 220

Devin 164 1266 160

Komarno 104.41 172 1332 165

Estergom 101.61 101 17.1

Budimpe{ta 95.65 162 1518 17.8 157 148 145 139

Dunavfeldvar 89.58 -69 1243 17.4 -69 -74 -79 -83

Baja 81.72 194 1560 18.4

Mohac 79.20 228 1690 18.8 219 214 208 201

Bezdan 80.64 87 1719 19.3 77 75 70 65

Apatin 78.84 173 19.5 155 150

Bogojevo 77.46 172 2398 19.0 145 135 134 129

Vukovar 76.19 157 18.6

Ilok 73.97 200

Bac. Palanka 73.90 184 18.5 169 157

Novi Sad 71.73 170 2460 18.5 154 137

Slankamen 69.68 202 18.4 189 176

Zemun 67.87 256 18.6 250 244

Pancevo 67.33 278 274 268

Smederevo 65.36 466 3027 462 458

Banat. Palanka 62.85 691

V. Gradiste 62.17 760

Prahovo 29.00 -5 20.0

Botovo 121.55 114 15.0

Terezino Poqe 100.67 -147 16.5

D. Miholjac 88.39 129 655 15.0

Osjek 81.48 95 18.0

Tisabec 115.01 -260 18.0

Vasarosnamen 101.98 -203 68.5 17.6

Tokaj 90.01 455 19.1

Solnok 78.78 -204 131 20.3

Congrad -131 20.2

Segedin 73.70 88 195 20.4 88 88 84 84

Senta 72.80 238 268 21.0 239 241

Novi Becej 71.87 323 20.4

Titel 69.70 191 21.0 181 169

Zagreb 112.26 -258 100

Crnac 89.99 -164

Jasenovac 86.82 -56 189

Gradi{ka 85.47 -5 189

Sl. Brod 81.80 12 274 20.0

Sl. Samac 80.70 -182

Sr. Mitrovica 72.28 55 473 20.0 45 36 30 25

Sabac 72.61 -44 20.1 -53 -62 -67 -72

Beograd 68.28 204 22.6 198 192

Karlovac 103.17 -63

Prijedor 129.68 -10 18.3

Novi Grad -46 18.8

Delibasino Selo 151.21 28 24.5 16.1

Doboj 137.01 -147 24.6 18.7

Jasika 138.56 -117 27.7 -118

Aleksinac 157.63 -102 34 17.0 -107

Varvarin 126.13 -126 52.4 -128 -128

Bagrdan 100.94 -4 50 18.4 -5 -7
Ljubicevski m. 73.42 -311 74.8 19.1 -313 -315 -318

Department for Hydrological Forecasts
Phone: 011/3050 904, 064/838 5050, Fax: 011/2542 746

E-mail: srhydra@hidmet.sr.gov.yu, srhydra@EUnet.yu

River Station

D
A

N
U

B
E

D
R

A
V

A
T

IS
A

S
A

V
A

V
.M
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R

A
V

A

Stage forecast

Ice occurrence

                                                 
2
 Report translated into English  
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2.4.3. Quantity and Quality of Measurements, Elaboration of Data in Serbia 

Water levels, temperatures and ice phenomena are monitored daily, at 6AM UTC (i.e. 

at 7AM local winter time and 8AM local summer time). At 36 stations, mainly those whose 

data are internationally exchanged, water levels are also surveyed at 6PM UTC. Monitoring is 

provided by the trained amateurs.  

Analysis of the current status of the gauging stations network and quality of data was 

performed by RHMZ within the project Design and Optimization of the National Network of 

Water Gauging Stations funded by the Kingdom of Norway and done in cooperation with 

Norwegian Water and Energy Directorate, (RHMZ, 2007). The goal of this project was to 

initiate revision, reconstruction, and modernization of the national network of gauging 

stations in order to satisfy the needs of data users. The finds of the analysis were that:  

The number and distribution of the gauging stations in regard to their distance is generally in 

agreement with the Guidelines on the Establishment and Program of Works of 

Hydrometeorological Stations on the Territory of Republic of Serbia, from 2003; 

The program of works for some gauging stations is not adequate so that these stations 

can not provide all necessary information. For example: the gauging station Slankamen on the 

Danube River does not have sufficient amount of discharge measurements for the 

establishment of reliable rating curve; on the Tisza River there is only one gauging station with 

discharge information, located further upstream; on the Serbian section of the Sava River only 

one station has rating curve; on the Danube River reach between Smederevo and the 

Bulgarian border there are no stations with discharge measurements, except the 

measurements at the site of the Iron Gate I dam. Due to the importance of the Danube and 

the Sava River for the navigation it is necessary to perform discharge measurements at the 

selected gauging stations in the sub-basins; 

Many of gauging stations are with outdated equipment, so that the problem of spare parts is 

always present;  

Gauging stations should be equipped, in the future, with the modern and reliable measuring 

equipment and other accompanying infrastructure.  



 

 

  44 

2.5. Bulgaria ς general information 

 

2.5.1. Description of Water Gauging Stations in Bulgaria 

For the performance of daily meteorological and hydrological observations along the 

Bulgarian stretch of the Danube River 6 main water gauge stations were situated along it. 

These are: Novo selo at km 833.6; Lom ς at km 743.3; Oriahovo ς at km 678.0; Svishtov ς at 

km 554.3; Ruse ς at km 496.5 and Silistra ς at km 375.5. 

 

 

Figure 1 - Network of the hydrometeorological stations along the Bulgarian section of the 

Danube  

 

The first regular meteorological observations for the Bulgarian section of the Danube 

began in 1866 in the Austrian Consulate in Ruse. The meteorological station at Ruse was 

established in 1884. It was transformed into hydrometeorological in 1955.  The level mark of 

the zero elevation is 11.80 m according to the Baltica Kronshtad Evaluation System.  

The station at Novo selo has been functioning since the 1st of January, 1937. The level 

mark of the zero elevation is 26.75 m according to the Baltica Kronshtad Evaluation System.  

The station at Lom has been functioning since 1st of January, 1911. The level mark of 

the zero elevation is 22.65 m according to the Baltica Kronshtad Evaluation System.  
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The station at Oriahovo has been functioning since 15th of March, 1924. The level mark 

of the zero elevation 21.34 m according to the Baltica Kronshtad Evaluation System.  

The station at Svishtov exists from the 1st of January, 1913. The level mark of the zero 

elevation 14.89 m according to the Baltica Kronshtad Evaluation System.  

The Silistra station began its activity as a part of the Romanian Hydrographic Service. It 

has been operating as a Bulgarian hydrometric station since the 1st of May, 1941. In 1942 

measurements of the air and water temperatures were commenced.  The level mark of the 

zero elevation 6.27 m according to the Baltica Kronshtad Evaluation System.  

Hydrometeorological 

station 

Longitude Latitude  AMSL 

Novo selo ннϲтуΩ ппϲмрΩ 49.00 m 

Lom ноϲмоΩ поϲпфΩ 32.50 m 

Oriahovo ноϲруΩ поϲпмΩ 28.85 m 

Svishtov 2рϲнмΩ поϲотΩ 24.30 m 

Ruse нрϲрнΩ поϲрнΩ 37.50 m 

Silistra нтϲмрΩ ппϲлтΩ 15.85 m 

Table 1 ς Geographical coordinates of the hydrometeorological stations 

 

All of these stations are within the Hydrology and Hydrometeorology Department of EAEMDR. 

The department performs the following main activities:  

 All hydrological measurements and the entire complex 24-hour synoptic and 

meteorological observations on the Danube river; 

 Measurements of water levels and temperature; 

 Measurements of the velocity of the flow and water quantities; 

 Prepare daily, monthly, annual and multi-annual prognosis on the basis of the 

collected data; 

  Process and prepare for dissemination the hydrological data for internal and 

external exchange.  



 

 

  46 

                                         

                                     Figure 2 ς Hydrometeorological station in Ruse 

2.5.2. Gauge equipment in Bulgaria  

In order to measure the water levels the gauge stations are equipped with cast iron 

gauges which are mounted on the quay walls and are ruled in 2 cm intervals. The HMS in Lom 

and Ruse are equipped with automatic stations (limnigraphs). It is foreseen the stations in 

Novo selo and Oriahovo to be equipped with such limnigraphs as well. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                Figure 3 - Self-writing water measuring gauge in Ruse  
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They are also provided with pressure detectors. 

Water quantities are measured by a ship that is equipped with hydrometrical propeller OTT ς 

Kempten, and the velocity of the flow - on the basis of the integral method by vessel. Its 

location is determined by GPS with one-meter precision. 

.   

                                 Figure 4 - Hydrometrical propeller OTT ς Kempten. 

 

At all the stations the ice occurrence in the river waters is registered. There is no 

special equipment for defining the ice occurrence, thus this is made taking into account the 

percentage of water surface that is covered with ice. 

The water temperatures are measured with mercury thermometers with a precision of 

лΦмϲC. 
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All the parameters and the relevant equipment are presented systematically in the following 

table:  

Measured parameters Equipment 

Atmospheric pressure 

Mercury barometer and 

barograph  

Speed and direction of the wind Wild anemometer  

Visibility By sight  

Type and quantity of clouds By sight 

Air temperature Mercury thermometer  

Humidity 

Wet and dry mercury 

thermometer 

Type and quality of penetration Pluviograph and Wild rain gauge  

Water level 

Iron gauges and automatic 

stations  

Ice appearance By sight 

Water quantities Hydrometrical propeller 

Water temperature Mercury thermometer 

                              Table 2 ς Hydrometeorological parameters and equipment 

 

2.5.3. Quantity and Quality of Measurements. Elaboration of Data in Bulgaria 

 

In order to be ensured good quality and sufficiency of the measurements and the 

eternal and external transmission of the data all the relevant procedures are developed in 

accordance with the Quality Management System (QMS).  

The water levels are measured at least once a day. At Novo selo and Lom the 

measurements are performed three times a day due to the big 24-hour fluctuations caused by 

the ǿƻǊƪƛƴƎ ǊŜƎƛƳŜ ƻŦ ǘƘŜ IȅŘǊƻǘŜŎƘƴƛŎŀƭ ŦŀŎƛƭƛǘȅ άLǊƻƴ DŀǘŜǎέΦ 

The measurements of the water quantities are performed by the hydrological team 

within HHM Directorate at least 4 times a year during different water levels. 
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Measured parameters Frequency of the measurements 

Atmospheric pressure 12 times per day 

Speed and direction of the wind 

12 times per day and permanently 

in cases of decreased visibility  

Visibility 

12 times per day and permanently 

in cases of decreased visibility 

Type and quantity of clouds 12 times per day 

Air temperature 12 times per day 

Humidity 12 times per day 

Type and quality of penetration 

Minimum 6 times per day when it 

is raining 

Water level 

1-3 times per day; in cases of flood 

threats more frequently  

Ice appearance Permanently when appear 

Water quantities Minimum 5 times per year  

Water temperature Daily  

 

The hydrological automatic stations in Ruse and Lom register data every 

15 min. 

The meteorological automatic stations in Ruse and Lom register data 

every 5 min 

                               Table 3 Measured parameters and frequancy of measurents  

 

Hydrological measurements and observations: 

The responsible experts from the HMSs at Novo selo, Lom, Oryahovo, Svishtov and 

Silsitra send the information from the stations to the HMS at Ruse till 07:30 a.m. GMT via 

email.  



 

 

  50 

The observation of the water levels at the main HMSs and water gauging points is done 

every day at 07:00 a.m. GMT. In cases of intensive increasing or decreasing of the water level 

of the Danube, additional observations are done besides the main one - at 13:00 a.m. and 

17:00 a.m. When it is necessary they are done at intervals of 1 ς 3 hours.  

The daily data is registered in the referent journals and is published once a day on the 

website of the Agency. When there are additional observations the results of them are 

published in real time.   

 

     

 

                                         Figure 5 Water level information ot the website of EAEMDR 

 




































































































































































































































































































