
Ensuring Data Quality in River Discharge Measurements: 
Strategies and Future Directions

Promotion of research and development
to advance measurement techniques and adapt to emerging technologies.

Creation and institutionalization of guidelines and standards
for definitions, measurement methods and device testing.

Development of independent software solutions
and adoption of open data principles to reduce black box solutions, enable robust data analysis and
foster innovation.

Continuous training and experience exchange
to reduce operational errors and strengthen technical expertise.

Regular intercomparison measurements
to identify systematic and random errors, highlight operational
differences, and ensure comparability of results.

Routine device checks and maintenance
to guarantee functionality and detect early signs of malfunction.

High-quality river discharge data are essential for flood protection,
forecasting and water resources assessment. While modern technologies
such as Acoustic Doppler Current Profilers (ADCP), camera-based surface
velocimetry and emerging sensor technologies offer advanced capabilities,
they also present new challenges in terms of quality assurance compared
to traditional instruments such as rotating-element current meters.

Several strategies have proven effective in improving data
reliability. Our work highlights these effective measures and
underscores the need for coordinated international initiatives to
establish common standards.
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Intercomparison measurements are a key tool to identify systematic and
random errors in discharge determination. By comparing instruments,
methods and operators under identical hydraulic conditions, deviations
between results become visible. Structured intercomparison campaigns
allow separation of device, methodological and user-related
uncertainties and support methodological improvements. Regular,
institutionalised intercomparisons enhance long-term data
comparability and help to identify malfunctioning devices.
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The quality of discharge measurements strongly depends on
operator expertise (Despax et al. 2019). Modern instruments such
as ADCPs or image-based systems require understanding of
measurement principles, environmental influences, and post-
processing choices. Continuous training, regular refresher courses
and structured experience exchange reduce operational errors
and improve measurement consistency. User meetings and joint
field campaigns further support knowledge transfer and
harmonization of practices.
In Austria, a new basic training course on river discharge
measurements has been established in 2025. The course
combines theoretical foundations with practical field exercises and
supports standardized, high-quality discharge measurements
nationwide.

Institutionalized guidelines and standards reduce variability caused by differing local practices. For modern
measurement methods, guidelines must be regularly updated to reflect technical developments.
International coordination - such as through the World Meteorological Organization (WMO) or the
International Organization for Standardization (ISO) - is crucial to ensure consistency and global
comparability of discharge data. Current WMO efforts include guidance on conducting intercomparison
events (WMO, in preparation), as well as the revision of the Manual on Stream Gauging to reflect
advances in measurement technologies such as image velocimetry (WMO 2010).

Research and development play a central role in adapting quality assurance to rapidly evolving measurement
technologies. Field experiments and laboratory studies improve our understanding of the uncertainties and limitations
of modern methods. Publishing reports and raw data from experiments, studies, and intercomparison campaigns
feeds directly into software development and guideline updates.

Modern instruments generate large and complex datasets that require extensive post-processing.
Independent and transparent software, such as QRev-method (Mueller 2016) solutions reduce black-box
effects and allow critical assessment of processing steps. Open and manufacturer-independent tools enable
reproducibility, comparison of results and foster methodological innovation.

Regular device checks are essential to ensure the long-term functionality and
measurement accuracy of modern discharge measurement instruments. Because
traditional calibration procedures are not directly applicable to Acoustic Doppler Current
Profilers (ADCPs), alternative and standardized testing approaches are required.
The USGS were the first to institutionalize regular performance testing of ADCPs and
Acoustic Doppler Velocimeters (ADVs). Since 2014, these instruments have been tested
at the Hydrologic Instrumentation Facility (HIF) using standardized procedures. For
ADCPs, this testing program includes functional checks as well as reference
measurements for distance and temperature (Armstrong et al. 2015).
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