
Geophysical Research Abstracts
Vol. 17, EGU2015-5132, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Measuring the uncertainties of discharge measurements: interlaboratory
experiments in hydrometry
Jérôme Le Coz (1), Bertrand Blanquart (2), Karine Pobanz (3), Guillaume Dramais (1), Gilles Pierrefeu (3),
Alexandre Hauet (4), Aurélien Despax (5,4)
(1) UR HHLY, Irstea, Lyon, France (jerome.lecoz@irstea.fr), (2) Independent consultant, Villers-lès-Nancy, France
(bertrand.blanquart@gmail.com), (3) CNR, Lyon, France (g.pierrefeu@cnr.tm.fr), (4) EDF-DTG, Grenoble, France
(alexandre.hauet@edf.fr), (5) LTHE, University of Grenoble, Grenoble, France (aurelien.despax@ujf-grenoble.fr)

Quantifying the uncertainty of streamflow data is key for hydrological sciences. The conventional uncertainty
analysis based on error propagation techniques is restricted by the absence of traceable discharge standards and
by the weight of difficult-to-predict errors related to the operator, procedure and measurement environment. Field
interlaboratory experiments recently emerged as an efficient, standardized method to ’measure’ the uncertainties
of a given streamgauging technique in given measurement conditions. Both uncertainty approaches are compatible
and should be developed jointly in the field of hydrometry.

In the recent years, several interlaboratory experiments have been reported by different hydrological ser-
vices. They involved different streamgauging techniques, including acoustic profilers (ADCP), current-meters and
handheld radars (SVR). Uncertainty analysis was not always their primary goal: most often, testing the proficiency
and homogeneity of instruments, makes and models, procedures and operators was the original motivation.
When interlaboratory experiments are processed for uncertainty analysis, once outliers have been discarded all
participants are assumed to be equally skilled and to apply the same streamgauging technique in equivalent
conditions. A universal requirement is that all participants simultaneously measure the same discharge, which
shall be kept constant within negligible variations.

To our best knowledge, we were the first to apply the interlaboratory method for computing the uncertain-
ties of streamgauging techniques, according to the authoritative international documents (ISO standards). Several
specific issues arise due to the measurements conditions in outdoor canals and rivers. The main limitation is that
the best available river discharge references are usually too uncertain to quantify the bias of the streamgauging
technique, i.e. the systematic errors that are common to all participants in the experiment. A reference or a
sensitivity analysis to the fixed parameters of the streamgauging technique remain very useful for estimating the
uncertainty related to the (non quantified) bias correction. In the absence of a reference, the uncertainty estimate is
referenced to the average of all discharge measurements in the interlaboratory experiment, ignoring the technique
bias. Simple equations can be used to assess the uncertainty of the uncertainty results, as a function of the number
of participants and of repeated measurements.

The interlaboratory method was applied to several interlaboratory experiments on ADCPs and current-
meters mounted on wading rods, in streams of different sizes and aspects, with 10 to 30 instruments, typically.
The uncertainty results were consistent with the usual expert judgment and highly depended on the measurement
environment. Approximately, the expanded uncertainties (within the 95% probability interval) were ±5% to
±10% for ADCPs in good or poor conditions, and ±10% to ±15% for currentmeters in shallow creeks. Due to
the specific limitations related to a slow measurement process and to small, natural streams, uncertainty results for
currentmeters were more uncertain than for ADCPs, for which the site-specific errors were significantly evidenced.

The proposed method can be applied to a wide range of interlaboratory experiments conducted in con-
trasted environments for different streamgauging techniques, in a standardized way. Ideally, an international open
database would enhance the investigation of hydrological data uncertainties, according to the characteristics of the
measurement conditions and procedures. Such a dataset could be used for implementing and validating uncertainty
propagation methods in hydrometry.


