2.7.1.H – Competency Framework for Personnel Performing Hydrological Observations
The provision of hydrological and related environmental observations within a NMHS or other relevant institutions may be accomplished by a variety of skilled personnel, including hydrologists, hydrometric technicians, engineers, environmental scientists, and field observers.
It may also involve contributors outside the NHS, such as river-basin authorities, water-management agencies, universities, private companies, or volunteer observers supporting community-based hydrological networks.
Third-party organizations (for example, research institutes or private contractors) may provide complementary observation and data-collection services.
This section establishes a competency framework for personnel involved in the acquisition and provision of hydrological observations, primarily those performing discharge, water-level, and related  supplementary measurements.
It is not expected that each individual possesses all competencies described in the framework; however, within a given organization or programme, the collective workforce should demonstrate the full range of competencies required for reliable hydrological observation and data quality.
Application conditions
Application of this framework should be adapted to the context of each institution, considering:
(a) the organizational setting, priorities, and stakeholder requirements;
(b) the mix of internal and external personnel used to provide hydrological observation services;
(c) the available resources (financial, human, technical) and operational procedures;
(d) relevant national legislation, safety rules, and quality-management systems;
(e) WMO guidelines, hydrological observation standards, and applicable ISO requirements; and
(f) regional and environmental diversity, including differences in hydrological regimes, terrain, snow and ice conditions, and available technologies	Comment by Uživatel typu Host: LD: I think this is already covered under point (d) relevant national legislation...I would delete this
It is recommended that professional personnel performing hydrological observations meet the learning outcomes specified in the Basic Instruction Package for Hydrological Technicians (BIP-HT), as described in the Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology (WMO-No. 1083).	Comment by Uživatel typu Host: LD: It is needed to confirm consequence development of these documents.
High-level competencies
1. Monitor hydrological and environmental conditions.
2. Observe and record hydrological variables (e.g., water vegetation, ice, sediments).	Comment by Uživatel typu Host: SK the observation of hydrological and snow cover variables should be listed after discharge and water level measurement	Comment by Uživatel typu Host: LD: Disagree, first it is needed to judge the conditions and consequently choose a adequate instrument.
3. Observe and record snow cover variables (e.g., snow depth, snow water equivalent).
4. Perform discharge measurements (current meter,  ADCP, dilution,, other methods).
5. Perform water-level observations (stage reading, stability assessment).
6. Utilize modern technologies for hydrological observations (dataloggers, telemetry, remote systems).
7. Monitor the performance of hydrological instruments and systems.
8. Maintain the quality and traceability of hydrological observations.	Comment by Tommaso Abrate: may belong to the "calibration" competency	Comment by Uživatel typu Host: SK  Cant hurt to mention it here, as it is the way to ensure compareability	Comment by Uživatel typu Host: LD: mentioning seems OK with a reference to deeper description in other chapter of the document
9. Maintain a safe and environmentally responsible work environment.

Competency 1 – Monitor hydrological and environmental conditions
Competency description
Assess and interpret hydrological, meteorological and environmental conditions relevant for safe and reliable field operations and for planning hydrological measurements.
Performance components
• Interpret hydrographs, rainfall-runoff conditions, and seasonal flow regimes.
• Evaluate site accessibility, stability, and environmental conditions before and during fieldwork.
• Identify potential hazards (floods, ice, debris, strong currents).
• Document contextual environmental information relevant to hydrological observations.
Knowledge and skill requirements
• Understanding general hydrology as described in BIP-HT including catchment hydrology, flow regimes, and basic hydraulics.
• Awareness of seasonal processes (snowmelt, ice formation, vegetation growth).
• Ability to use hydrological data platforms and visualization tools.
• Field reconnaissance, situational assessment, and safety awareness.

Competency 2 – Observe and record hydrological variables (temperature, salinity, vegetation, ice, sediments)
Competency description
Carry out systematic observations of physical features that affect river hydraulics or flow measurement quality.
Performance components
• Measure water temperature and water salinity when required
• Assess vegetation growth and its influence on flow resistance.
• Observe ice types (border ice, frazil, anchor ice) and their impact on measurements.
• Identify sediment deposits, mobile beds, and changes to channel morphology.
• Record qualitative and quantitative descriptors according to SOPs/WMO codes.

Knowledge and skill requirements
• Hydromorphological processes and streamflow resistance factors.
• Ice and sediment dynamics in natural channels.
• Observation protocols and classification schemes (WMO hydrological codes).
• Influence of channel conditions on measurement uncertainty and rating curves.


Competency 3 – Observe and record snow cover variables (snow depth, SWE)
Competency description
Conduct manual and automated observations of snowpack properties influencing runoff, water balance, and hydrological forecasting.
Performance components
• Measure snow depth using standardized tools (snow stake, probe).
• Determine snow water equivalent (SWE) using coring devices or automated sensors.
• Assess snow density, stratigraphy, and melt conditions when required.
• Document observations in standardized formats and codes.
Knowledge and skill requirements
• Principles of snow hydrology and snowpack evolution.
• Use and limitations of manual and automated SWE observations.
• Sources of error and quality-control procedures.
• Metadata documentation for cryospheric observations.

Competency 4 – Perform discharge measurements (current meter, ADCP,  dilution, other methods)
Competency description
Execute flow-measurement methods in accordance with national and international standards (SOPs, WMO guidance and ISO 748 for velocity-area, ISO TC 113 standards for ADCP).
Performance components
• Select appropriate method based on site conditions (velocity-area, ADCP, dilution, float).
• Identify or establish suitable measurement site in a section of a stream
• Prepare, verify, and calibrate instruments according to manufacturer and ISO guidelines.
• Perform ADCP transects, point-velocity profiles or other techniques following ISO procedures or other guidance.
• Compute discharge and associated uncertainty (ISO 748 Annex C, ISO TC 113 guidelines).
• Record field metadata, environmental notes, and instrument configurations.	Comment by Uživatel typu Host: and other methods

salt dilution or weir measurements are very common as well	Comment by Uživatel typu Host: LD: I agree. A more general definition is needed, not only referring to ISO.	Comment by Uživatel typu Host: LD: ADCP + point velocit are the mostly used instruments, I just added text covering everything else.
• Proper use and care in handling and transporting instruments and systems

Knowledge and skill requirements
• Hydraulics of open-channel flow and measurement principles.
• Operation of  instruments and systems.
• ISO 748, ISO 6416, ISO 15769, and related standards.

• Understanding of measurement errors and uncertainty estimation.
• SOP and prescribed practice for performing measurements
• Operation of instruments and system 
• Proper use and care in handling and transporting instruments and systems


Competency 5 – Perform water-level observations (stage reading, stability assessment)
Competency description
Conduct stage observations and assess stability and reliability of water-level reference points and sensors.
Performance components
• Read staff gauges accurately under varying environmental conditions.
• Check and verify reference marks and benchmark elevations.
• Perform stability assessments (bank erosion, debris, ice damage, sensor drift).
• Compare manual readings with automatic sensors for validation.
Knowledge and skill requirements
• Principles of stage measurement and datum referencing.
• Staff gauge installation, reading, and maintenance procedures.
• Causes of instability (geomorphology, hydraulics, sedimentation).
• Quality-control procedures for level data.





Competency 6 – Utilize modern technologies for hydrological observations (dataloggers, cameras, sensors)
Competency description
Operate, configure, and troubleshoot modern in-situ technologies used to collect hydrological data.
Performance components
• Configure dataloggers, telemetry units, and remote sensors.
• Validate sensor output and communication status.
• Download, store, and manage digital field data.
• Use remote camera systems for visual verification of hydrological conditions.
Knowledge and skill requirements
• Basic principles of datalogging, communication protocols, and telemetry.
• Sensor operation (pressure, radar, optical, acoustic).
• Data-management tools and metadata standards (WIGOS).
• Troubleshooting and diagnostic techniques.

Competency 7 – Monitor the performance of hydrological instruments and systems
Competency description
Ensure reliable operation of in-situ hydrological stations and sensors through regular inspections and maintenance.
Performance components
• Perform routine inspections and clean sensors, intakes, and structures.
• Identify and report faults or abnormal behavior.
• Conduct functional checks and verify instrument calibration status.
• Maintain maintenance logs and metadata according to QMS.
Knowledge and skill requirements
• Hydrological station components and maintenance procedures.
• Diagnostic use of software tools and telemetry interfaces.
• Preventive maintenance planning.
• Environmental and safety constraints during inspections.

Competency 8 – Maintain the quality and traceability of hydrological observations	Comment by Tommaso Abrate: Traceability isn't more related to maintenance / calibration?	Comment by Uživatel typu Host: LD: In this context I see "traceability" as a step by step process from data collection, via evaluation, to data storage into database. We can change this for different term... 
Competency description
Ensure data integrity and traceability through standardized QC/QA procedures and documentation.
Performance components
• Check data for completeness, plausibility, internal consistency.
• Apply QC flags and corrections according to SOPs.
• Document uncertainties, equipment status, and metadata.
• Archive raw data, historical changes, and calibration records.
Knowledge and skill requirements
• QA/QC principles in hydrology.
• Metadata and traceability requirements (WMO, ISO).
• Statistical screening and outlier detection.
• Documentation standards for hydrometric records.

Competency 9 – Maintain a safe and environmentally responsible work environment
Competency description
Ensure safe field operations and minimize environmental impacts during hydrological observations.
Performance components
• Select and apply appropriate safety procedures near water, including PPE and buddy systems for various measuring methods and sites
• Conduct site-specific risk assessments.
• Minimize environmental disturbance during measurement activities.
• Follow emergency and communication protocols.
Knowledge and skill requirements
• Occupational safety regulations and field-specific hazards.
• Environmental protection principles.
• Emergency response procedures.
• Safe operation of equipment in hydrological environments.

Competency 10 – Observe and record precipitation variables	Comment by Uživatel typu Host: LD: Suggested competency for rainfall measurements in the context of hydrological purposes. Decision to keep it here will be made later.
Competency description
Observe, record, and perform basic quality checks of precipitation measurements at hydrological stations to support hydrological analysis and forecasting, while relying on meteorological standards for detailed measurement procedures.
Detailed technical requirements for precipitation measurement, calibration, and classification are addressed in the meteorological competency framework (WMO Compendium of Competency Frameworks, Chapter 2.7 – Meteorology).
Performance components
• Perform routine inspection and basic maintenance of precipitation gauges installed at hydrological stations.
 • Verify correct exposure, positioning, and physical condition of precipitation instruments.
 • Record precipitation observations and associated metadata according to national SOPs and WMO practices.
 • Identify and report potential measurement issues (e.g. clogging, wind effects, icing).
 • Perform basic plausibility checks of precipitation data for hydrological use.
Knowledge and skill requirements
• SOP and prescribed practice for preforming measurements
• Operation of instruments and system 
• Familiarity with data handling, metadata, and reporting procedures used in hydrological networks

Competency 11 – Monitor water abstraction 	Comment by Uživatel typu Host: LD: Suggestion from David Katarambi developed with AI. Needed to make decision if it is OK and then modify by more experienced reviewers.
Competency description
Monitor water abstraction activities affecting hydrological stations and assess their influence on observed hydrological variables to support data interpretation, hydrological analysis, and forecasting.
Performance components
• Identify water abstraction points influencing hydrological stations or catchments.
 • Record available information on abstraction activities (location, timing, operational status).
 • Assess and document the impact of abstraction on observed discharge or water levels.
 • Distinguish between natural hydrological variability and anthrops),
 • Communicate relevant abstraction-related information to forecasting, analysis, or data-quality teams
Knowledge and skill requirements
• Understanding of water abstraction concepts and common types of water use.
 • Awareness of how abstractions affect flow regimes, low flows, and water levels.
 • Ability to interpret hydrological data influenced by human activities.
 • Familiarity with basic data sources related to abstractions (station metadata, operational notes).
 • Awareness of the boundary between hydrological monitoring and regulatory water management responsibilities.

Competency 12 – Perform bathymetric surveys	Comment by Uživatel typu Host: LD: One more suggestion from David. This is only draft, better explanation is needed.
Competency description
Monitor water abstraction activities affecting hydrological stations and assess their influence on observed hydrological variables to support data interpretation, hydrological analysis, and forecasting.
Performance components
• Identify water abstraction points influencing hydrological stations or catchments.
 • Record available information on abstraction activities (location, timing, operational status).
 • Assess and document the impact of abstraction on observed discharge or water levels.
 • Distinguish between natural hydrological variability and anthrops),
 • Communicate relevant abstraction-related information to forecasting, analysis, or data-quality teams
Knowledge and skill requirements
• Understanding of sedimentation processes in lakes and reservoirs.
• Awareness of the hydrological implications of bathymetric changes (storage capacity, retention time, water quality).
 • Ability to operate basic bathymetric survey equipment and positioning systems.
 • Awareness of advantages and limitations of autonomous or remotely operated survey platforms.
 • Understanding of safety risks associated with working on water bodies and appropriate mitigation measures.

