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1. Objectives and organization

The Neste 2025 intercomparison of discharge measurements, organized by the Groupe Doppler
Hydrométrie (GDH) and Rives & Eaux du Sud-Ouest (R&E), was held on June 3 and 4, 2025, in the
Hautes-Pyrénées (South-West France), with moving-boat and stationary ADCP discharge
measurements on the Neste Canal in Héches on the first day, and discharge measurements using rod-
mounted current meters on the Louge Canal in Lannemezan on the second day. This 2025 edition took
place in artificial channels with controlled flow, which offered particularly favorable hydraulic conditions
for ADCPs and current meters to verify their performance.

These tests had two main metrological objectives: 1) to test the proper functioning of the
instruments (and their correct deployment by operators), 2) to produce experimental data to validate the
method of calculating uncertainties currently being implemented in the QRevMS software (Mueller,
2023) for stationary ADCP stream discharge measurement. For this second objective, the largest
number of repetitions of measurements at constant discharge was necessary. Such an event also allows
for numerous technical exchanges, both between hydrometry operators and with the suppliers present.

This Neste 2025 intercomparison follows on from previous national and international
intercomparisons organized by the GDH, notably the last three: Chauvan in November 2016 (Despax
etal., 2017, 2019), Sault-Brénaz in November 2023 (Calmel et al., 2023), and Troyes (The Hydrometric
Games) in May 2024, on structures and canals belonging to the EPTB Seine Grands Lacs. The Neste
2025 intercomparison included two original features from Troyes 2024: the intercomparison of stationary
ADCP measurements (more systematic and carried out under more favorable measurement conditions,
with higher flow velocities) and the intercomparison of humerous rod-mounted current meters (also
carried out under more favorable measurement conditions, with lower velocities).

As is tradition, a culinary intercomparison was organized after work in the evening, everyone bringing
and sharing specialties from their region. However, the quantification of uncertainties in the alcohol
content of Czech vodka could not be validated, despite a large number of repeated measurements.

1.1 Participants

The intercomparison brought together nearly 115 participants divided into 33 teams from all over France

and even further afield in Europe, with field hydrologists from Spain, the Czech Republic, and the United

Kingdom.

The 16 organizations present were:
— Rives & Eaux du Sud-Ouest, as co-organizer with the GDH (France)

CD40 (France)

- CH Jucar (Spain)

—  CHMI (Czech Republic)

- DREAL (Occitanie, Nouvelle-Aquitaine, Auvergne-Rhéne-Alpes, Brittany, Pays de la Loire,
France)

—~  ECOGEA (France)

-~ EDF-DTG (France)

- Environment Agency (United Kingdom)

-~ EPTB Seine Grands Lacs (France)

—  GDSA Nouvelle-Aquitaine (France)

-~ INRAE (France)

-~ OFB (64, 31, France)

—  SC Vigicrues (formerly Schapi, France)

—  SCP (France)

— UK Centre for Ecology and Hydrology (United Kingdom)



—  VNF Sud-Ouest (observer, France)

The eight suppliers of hydrometry equipment present were:

ADCPro

—  Anhydre-Sommer
- Cometec

- DTEK

- Nivus

- Riverdrone

—  Teledyne RDI

—  Xylem

1.2 Preparation for the intercomparison

Registration for the intercomparison was opened by the GDH in mid-March, with a detailed registration
form (participation in the two days and meals, types of equipment, accommodation options, etc.). The
maximum number of participants was set at 150 for organizational reasons. Registration closed in mid-
April, leaving the organizers a month and a half to plan for the event (meals, logistics, supplies, use of
facilities, etc.).

A comprehensive briefing was offered via video conference (with a replay available online) on May 23
by the organizers to all registered participants, detailing the venues, the detailed program, access and
safety instructions, protocols for measurements and data collection, and meals.

As the intercomparison took place on Tuesday and Wednesday, the organizers were able to use
Monday (June 2) to set up the equipment:
— Neste Canal: installation of numbered cable lines, water level probes, downstream lifebuoys,
marquees, and toilets
— Heches Village Hall: preparation of tables, video projection for the briefing

The equipment installed on the canal the day before the intercomparison was monitored by a security
company during the night. Some of the equipment was moved on the second day to the Louge site
(toilets, marquees).

It should be noted that all the cable slings (ropes, carabiners, stakes) were kindly loaned by EPTB Seine
Grands Lacs and sent a week in advance.

Several organizations were notified in advance of the event:
— Gendarmerie and SDIS
— Relevant town halls
— CD65, which was able to put up warning signs on the departmental road in Héches
— Water police and relevant fishing federations

It should also be noted that the event was covered by the regional press and social media:
— Article from La Nouvelle République (link)
— Report by France 3 TV (link)


https://www.nrpyrenees.fr/2025/06/03/des-jaugeurs-deurope-testent-la-precision-de-leur-pratique-et-de-leurs-sonars-sur-le-canal-de-la-neste-la-donnee-cest-la-base-12738264.php
https://partage.riveseteaux.fr/share/JWmiCZ3RaZzDyp9ETIYae5qlymhAB5

1.3

Intercomparison process

The detailed program for the meetings is shown in Figures 1 and 2.

08:00|Briefing et mise en place / Briefing and set-up

Canal Neste - Héches

09:30|Session 1 - ADCP mobiles Business as usual - 12 transects

Canal Neste - Héches

Session 2 - ADCP mobiles avec préconisation sur mesure distances aux berges - 12 transects
10:15| Mobile ADCP with recommendations - 12 transects

Canal Neste - Héches

Session 3 - ADCP Stationnaires préconisés - 20 verticales / Mobiles sinon - 12 transects
10:45| ADCP Stationary recommended - 20 verticals / Mobile otherwise - 12 transects

Canal Neste - Héches

Cloture matinée - Récupération données
11:30{Morning close - Data recovery

Canal Neste - Héches

12:00|Repas / Meal - offert R&E

Salle des fétes Héches

13:30| Discours R&E

Salle des fétes Héches

Session 4 - ADCP Stationnaires préconisés - 20 verticales / Mobiles sinon - 12 transects
14:30| ADCP Stationary recommended - 20 verticals / Mobile otherwise - 12 transects

Canal Neste - Héches

Session 5 - ADCP Stationnaires préconisés - 20 verticales / Mobiles sinon - 12 transects
15:15|ADCP Stationary recommended - 20 verticals / Mobile otherwise - 12 transects

Canal Neste - Héches

Session 6 - ADCP Stationnaires préconisés - 20 verticales / Mobiles sinon - 12 transects
16:00{ ADCP Stationary recommended - 20 verticals / Mobile otherwise - 12 transects

Canal Neste - Héches

Cloture aprés midi - Récupération données
16:45| Afternoon close - Data recovery

Canal Neste - Héches

Démo fournisseurs
17:00|Supplier demo Canal Neste - Héches
Repas / Meal Salle des fétes Héches

Figurel : Detailed program DAY 1 - ADCP on the Neste Canal.

Heure début

Description

Lieu

08:00

Briefing et mise en place / Briefing and set-up

Rigole de la Louge - Pinas

09:30

session 7 - Courantometres sur perche / Pole-mounted current meters

Rigole de la Louge - Pinas

10:15

session 8 - Courantometres sur perche / Pole-mounted current meters

Rigole de la Louge - Pinas

11:00

session 9 - Courantometres sur perche / Pole-mounted current meters

Rigole de la Louge - Pinas

Cloture matinée - Récupération données

11:45|Morning close - Data recovery Rigole de la Louge - Pinas
12:15|Repas / Meal Salle des fétes Héches
14:00|session 10 - Courantometres sur perche / Pole-mounted current meters ﬂgole de la Louge - Pinas

15:00

session 11 - Courantometres sur perche / Pole-mounted current meters

Rigole de la Louge - Pinas

15:45

session 12 - Courantometres sur perche / Pole-mounted current meters

Rigole de la Louge - Pinas

16:30

Debrief - résultats a chaud
Debrief - results on the fly

Ri§ole de la Louge - Pinas

2.
2.1

Despite heavy rainfall (more than 50 mm) in the Pyrenees and the foothills on June 1 and 2, the
intercomparison took place in generally favorable hydro-climatic conditions. The first day was mild and
sunny, with rain arriving at the end of the day. The next day, it rained until mid-morning, then the weather

cleared up.

The structures (Neste Canal and Louge Channel) were able to be maintained in operational condition
and at constant flow despite significant flooding on the River Neste due to heavy rainfall (peak flood
measured at 70 m3/s in Sarrancolin on June 2 at 11:00 pm local time). The canal waters were therefore
particularly sediment-laden during the two days of measurements, but this does not appear to have

Figure2 : Detailed program DAY 2 - Current meters on the Louge Canal.

Conditions and measurement sites
Hydro-climatic conditions

disrupted the equipment.




2.2 Neste Canal (ADCP)
2.2.1 Flow conditions

June 3 was devoted to ADCP measurements in the Neste Canal at Heches (Hautes-Pyrénées - GPS
coordinates: 43°00'57.7"N 0°22'22.9"E).

The ADCPs were deployed in the Neste Canal (Figure 3) at the Héches site, which has the following
characteristics:

- 350 m long prismatic and straight section

- Trapezoidal cross-section with concrete walls and bed

- Longitudinal canal slope: 0.4%o

- Bottom width: 5.0 m

- Width at the bank: 9.0 m

- Bank slope: 100%

The flow is regulated by an automatic gate at the head of the canal at the Sarrancolin water intake, 8 km
upstream from the Héches site. This allowed the flow to be kept constant (at around 5.1 m3/s) throughout
the day of measurement. For this discharge of 5.1 m3/s, the top width of the flow is approximately 7 m
with a water depth of approximately 1.0 m and an average flow velocity of about 1 m/s. Flow conditions
are favorable with relatively little turbulence and a steady water profile. The concrete banks are clean,
with no aquatic vegetation, and a few patches of moss occasionally present in the tidal zone. Sandbanks
may be present in certain areas of the bottom, but their presence on the measurement day could not be
confirmed visually due to the sediment-laden waters that made the bottom invisible.



Figure 3 : Section of the Neste Canal at Heches and view of the measurement cross-sections on
June 34, 2025.

Flow stability was monitored by three pressure sensors (Ott Ecolog) placed at the bridge upstream
(h_upstream), at the bridge in the middle (near section S19, h_middle), and downstream
(h_downstream) of the section of interest. Figure 4 illustrates the results of the measurements taken by
these three water level sensors. It can be seen that the water level remained constant (apart from wave
action and measurement uncertainty) during the tests, confirming the stability of the flow.
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Figure 4 : Water level recordings upstream, in the middle, and downstream of the measurement
section during the tests on June 3, 2025, in the Neste Canal in Héches.



Ott Ecolog sensors also measure water temperature, as shown in Figure 5. The temperatures measured
by the three Ecolog sensors are very consistent, with a slight increase in water temperature during the
day, from 10.5°C in the morning to 11.4°C in the late afternoon.
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Figure 5 : Water temperature recordings upstream, in the middle, and downstream of the
measurement section during the tests on June 3, 2025, in the Neste Canal in Héches.

Thirty-three ADCP measurement cross-sections were installed in the form of cable lines with pulleys
(Figure 6). The sections are spaced approximately 10 m apart.
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Figure6 : Neste 2025 intercomparison - Top view of the cross-sections on the Neste Canal in Héches,

June 34, 2025

2.2.2 Moving-boat ADCP measurement protocol

For moving-boat ADCP discharge measurements, the following recommendations were given to the

teams:

d

R B I B

O 0ooo

Perform at least 12 valid transects with the same ADCP

Perform a moving bottom test at the start of the measurement campaign

Use the cable lines installed on the canal (no deployment by motorized boat or platform)
Set the ADCPs to UTC time, precisely (to the second)

Measure the sensor immersion depth accurately

Wait for the ADCP to reach the correct temperature before taking measurements

Measure the distances to the edges accurately —> bring equipment to measure these distances
(ruler tapes, meters, laser distance meters, etc.)

Perform at least 10 shore pings, each with at least 3 valid velocity cells over the vertical
Maintain a slow and consistent boat velocity

Choose a suitable measurement mode

Be sure to perform a system test

Perform a compass calibration for ADCPs equipped with GPS or for teams performing a moving
bottom loop test



2.2.3 Stationary ADCP measurement protocol

For stationary ADCP discharge measurements, the following recommendations were given to teams:
[0 Use the cable lines installed on the channel (no deployment by motorboat or platform)

Set the ADCPs to UTC time, precisely (to the second)

Measure the sensor immersion depth accurately

Wait for the ADCP to reach operating temperature before performing measurements

Measure at between 16 and 20 verticals (aim for one vertical every 40 cm)

Measure the positions of these verticals accurately

Set the acquisition time to 40 seconds per vertical

Choose a suitable measurement mode

Be sure to perform a system test

Perform compass calibration for ADCPs equipped with compasses

I I [ Y B B

2.2.4 Data collection

At the end of each half-day, the teams were asked to replay their measurements with QRevint (version
1.37) and QRevMS (version 1.22), if possible. The measurements were recorded and communicated in
a folder named Section_Team_Type, where Section is the 3-character name of the cross-section (e.g.,
S02 for measurement section 2), Team is the team's 4-character code (see list in Table 1) in the
appendix, and Type is MOB for moving-boat ADCP measurements and STA for stationary ADCP
measurements.

2.3 Louge Channel (rod-mounted current meters)

2.3.1 Flow conditions

The day of June 4 was devoted to measurements using rod-mounted current meters in the Louge
Channel at Lannemezan (GPS coordinates: 43°06'11.1"N 0°24'52.2"E).

The rod-mounted current meters were deployed on foot in the Louge Channel (Figure 7), which had the
following characteristics:
- Relatively straight 300 m long section (a few slight bends)
- Non-prismatic earthen canal with steeply sloping banks
- Banks and bottom made of earth and pebbles (irregular bottom with occasional large pebbles)
- Average slope of the riverbed: approximately 1%o (approximate value)
- Bottom width: 2 to 4 m, varying depending on the position along the channel

The flow is regulated by an automatic valve at the head of the channel immediately upstream of the
measurement site. The flow was thus kept constant (nearly 470 L/s) throughout the measurement
sequence. For this discharge, the water depth is approximately 30 to 50 cm and the average flow velocity
is close to 0.5 m/s. The flow conditions are favorable for validating the instruments, with relatively little
turbulence and a regular water free-surface profile.

10



Figure7 : Section of the Louge Channel and view of the measurement cross-sections.

The stability of the flow was monitored by two water level sensors (Ott Ecolog) placed upstream and
downstream of the section under study. Figure 8 shows the results of the measurements taken by these
two water level sensors. It can be seen that the water levels remained the same throughout the tests,
confirming the stability of the flow.
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Figure 8 : Water level recordings upstream, in the middle, and downstream of the measurement
section during the tests on June 4, 2025, in the Louge Channel in Lannemezan.

1"



Ott Ecolog sensors also measure water temperature, as shown in Figure 9. The temperatures
measured by the two Ecolog sensors are very consistent, with a slight increase in water temperature
during the day, from around 11.7°C in the morning to 12.4°C at the end of the tests.
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Figure 9 : Temperature recordings upstream and downstream of the section during the tests on June
4th 2025, in the Louge Channel in Lannemezan.

37 measurement sections were identified on a reach approximately 330 m long, with an average spacing
of 10 m between sections (Figure 10).



Figurel0 : Neste 2025 intercomparison - Top view of the test cross-sections on June 4%, 2025, in the

Measurement transects - Louge channel

-

Louge Channel in Lannemezan.

2.3.2 Measurement protocol

For rod-mounted currentmeter discharge measurement, the following recommendations were given to
the teams:

Number of verticals required: 15, approximately every 25 cm
For current meters (point velocity measurement):
- 3 measurement points per vertical at standard depths (0.2/0.6/0.8) if sufficient depth,
otherwise 2 points or 1 point
- Exposure time of at least 30 seconds per point
For profilers (vertical velocity profile measurement):
- Exposure time of at least 60 seconds per vertical
Follow discharge measurement best practices
Precise adjustment in UTC time (within 1 second)
Measure distances accurately
- Bring equipment to measure these distances (tape measures, laser distance meters,
etc.)
Take care to minimize flow disturbances!
Only one person in the water per cross-section

2.3.3 Data collection

At the end of each measurement, teams were asked to record their results on a flip chart at the
measurement headquarters, specifying: the team name, the measurement cross-section, the device
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used, the measured discharge, and the calculated uncertainty (using the uncertainty calculation method
at hand).

3. Results

3.1. Neste Canal (moving-boat ADCP)
3.1.1 Comparison of discharge results

Most of the moving-boat ADCP measurements were taken in the morning, between 7:30 and 10:00 a.m.
(UTC+0). The rest of the morning and the afternoon were mainly devoted to measurements taken by
stationary ADCP (Figure 11). Some teams continued with moving-boat ADCP measurements, often
using different instruments. More than 600 transects were carried out with six ADCP models: SonTek
M9 and RS5, as well as Teledyne RDI RiverPro, StreamPro, RioPro, and RioGrande.

Discharge (m3/s)
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Time
Figure 11 : Moving-boat ADCP intercomparison on June 3, 2025, on the Neste Canal in Héches:
Discharge for all crossings as a function of time.

For Moving-boat ADCPs, the reference discharge is calculated as the average of all BT (Bottom Track)
discharge measurements, and amounts to 5.24 m3/s with a standard deviation of 0.16 m3/s. Almost all
measurements fall within a margin of £10% around this average discharge (Figure 12). Based on these
results, we can conclude that no participant or "laboratory" (i.e., combination of ADCP + operator +
measurement cross-section) is malfunctioning and that all devices appear to be working properly.
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Figurel2 : Moving-boat ADCP intercomparison on June 3, 2025, on the Neste Canal in Heches: box
plots showing the distribution of Discharge by team (the number of individual crossings is indicated).

No significant bias was observed depending on the type of device used (Figure 13). The median
discharge obtained with each ADCP model never deviated by more than 5% from the reference
discharge.
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Figure13 : Moving-boat ADCP intercomparison on June 3, 2025, on the Neste Canal in Héches: box
plots showing the distribution of flows grouped by ADCP model (the number of individual crossings is
indicated).

3.1.2 More detailed comparison of

measurements

Thanks to new visualization options offered in version 1.27 of QRame (2025), a more in-depth analysis
of the various discharge measurement parameters is provided in this section. The purpose of these
additional analyses is to check for measurement errors and identify their potential sources.

15



e Sensor Draft

A sensor draft check was performed to ensure that no participant made any significant errors when
setting up the instrument. Sensor draft directly affects the calculation of the wet area of the section and
depends mainly on the type of support and the ADCP model. Incorrect values are a common source of
measurement error.

The average depth observed is 0.06 meters (Appendix A). Only two laboratories have values greater
than 0.10 meters. Zero values were observed, particularly for teams S07_UHGD_MOB_3 and
S07_UHGD_MOB_4. No corrections were applied prior to analysis. Overall, no outliers were identified,
and no significant differences were observed between the different ADCP models.

e Measurement duration

Analysis of transect durations reveals significant variability between teams, ranging from 56 seconds to
3 minutes 11 seconds, with an overall average duration of 1 minute 30 seconds (Appendix B). Although
some teams deployed their ADCPs more quickly than others, no direct link could be established between
transect duration and the dispersion of measured flow values.

e Water temperature

An analysis of the water temperatures measured by all moving-boat ADCPs was carried out to verify
the consistency of the sensors with respect to the Ecolog measurements and reference values.

The measurements are consistent with those of the Ecolog, with temperatures ranging from 11.7°C in
the morning to 12.4°C in the late afternoon. The average temperature detected by the ADCPs is 11.5°C
(Figure 16).

Three teams reported significantly higher temperature measurements (S07_UHGD_MOB_04,
S33_EDF4_MOB_M9, and S8 UHAR_ADCPMOB_RP_1). However, the impact of these differences
on the velocity measurements remains negligible: a 5°C error in water temperature results in only a 1%
error in the measured velocity.

These results confirm that there are no significant faults in the temperature sensors of the ADCPs tested.
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Figurel4 : Moving-boat ADCP intercomparison on June 3, 2025, on the Neste Canal in Heches:
average water temperature per team.

e Geometric parameters (width, depth, wet area)

An analysis of the distribution of cross-section widths and wetted areas was carried out to identify any

geometric measurement anomalies among the different laboratories.
The average width observed (Appendix C) is 6.6 meters, with values ranging from 6.0 to 7.5 meters,
consistent with the geometry of the canal (top width 7 meters). This range of measurements represents

a deviation of approximately +15% from the average, which is a significant dispersion.
The average wetted area (Appendix C) is 5.2 m2, with the majority of laboratories reporting values
between 4.5 and 6.0 m2. Two laboratories (S29 CHJE_MOB_2 and S31_SGLC_MOB) show slightly

higher values, close to 6.5 m2. The dispersion observed is also in the order of +15%.
These geometric differences, although consistent with the dimensions of the channel, highlight a

significant variability in measurements between laboratories.

e Average velocity

The average water velocity detected by the ADCPs (Appendix D) is 1.0 m/s, in line with the expected
measurement conditions. Flow conditions are favorable, with relatively little turbulence and a steady

water line.
All devices show values within +10% of the average velocity, confirming the consistency of

measurements between laboratories.

Two teams, S29 CHJE_MOB_2 and S31_SGLC_MOB, show high maximum depths (1.09 and 1.08
meters respectively) compared to the average maximum depth of 0.93 meters, as well as lower
velocities (0.83 and 0.84 m/s) compared to the average velocity of 1.0 m/s. These two effects cancel
each other out and lead to consistent discharge with the other participants.

Analysis of the tilt angles reveals that the S29 CHJE_MOB_2 team has an average pitch angle of -2.2°
and an average roll angle of -1.6°, while the S31_SGLC_MOB team has a pitch angle of 0.8° and a roll
angle of -0.2°. These inclinations are too small (<5°) to explain the differences observed in depth and

velocity measurements.
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3.1.3

After analyzing the discharge distribution, the study focuses on the uncertainty values calculated by
QRevint using the Oursin method (Despax et al., 2023) and quantified empirically by QRame based on
intercomparison results (Le Coz et al., 2016). The uncertainties presented here are expressed for a
discharge derived from the average of 12 transects and are expanded to a 95% probability level
(coverage factor k = 2).

Uncertainty assessment

According to Oursin's breakdown of uncertainty for all participants (Figure 19a), the main sources of
error come from surface (Top) and edge (Right and Left) discharge extrapolations.

This observation can be explained by the shallow average depth of the channel (0.78 m), which makes
the measurements more sensitive to errors related to sensor draft and vertical velocity profile
extrapolation. In addition, as the measurements were taken in a concrete channel with sloping,
vegetated banks, the ADCPs had to be stopped at a relatively long distance from the edges, which
increases the uncertainty of the edge discharges.

Figures 19b and 19c¢ show the distribution of discharges and the various uncertainties calculated for the
measurements, according to the type of ADCP. The red dots and orange error bars indicate the
discharge and the Oursin uncertainty interval at a 95% confidence level for each laboratory, respectively.

The median uncertainty according to Oursin (6.2%, represented by the green error bar on the left in
Figure 19b) is in very good agreement with the average empirical uncertainty: 6.5%, with a 95%
confidence interval of [5.2%, 7.8%]. This validates the Oursin approach under the experimental
conditions of the measurement campaign.

Figure 19c also shows that measurements taken with the RS5 and StreamPro ADCP models have lower
uncertainties, which can be explained by water depths of less than 1 m, conditions for which these
ADCP models are more suitable than others.
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Figure15 : Moving-boat ADCP intercomparison in the Neste Canal at Héches, June 3, 2025: expanded
Figure 20 illustrates the distribution of discharges over time.
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Figurel6 : Stationary ADCP intercomparison in the Neste Canal at Heches, June 3, 2025: discharges
for all crossings through time.

As the geometric configuration of the channel is very simple and uniform (straight channel with
unidirectional flow and measurement cross-sections perpendicular to the flow), all stationary ADCP
discharge measurements were post-processed with QRevMS software (Figure 21) in Magnitude
mode, i.e., without measuring the transect azimuth, assuming that the direction of velocities is always
perpendicular to the measurement transect. Post-processing also looked for sensor draft errors (i.e.
zero draft values, not captured).
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Figure 17 : Post-processing of stationary ADCP discharge measurement with QRevMS version 1.28

The intercomparison data were then analyzed using QRame. The average discharge obtained was
5.37 m3/s, calculated from 111 stationary ADCP measurements (Figure 22). However, it is surprising
that there were not more repetitions for most participants, given that estimating empirical uncertainty
was the main objective of this session. Once again, no significant bias was observed according to the
ADCP models (Figure 23), as had already been observed for the measurements made by moving-boat
ADCP. The median discharges per ADCP model do not deviate by more than 5% from the discharge
reference.
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Figure 18 : Stationary ADCP intercomparison in the Neste Canal at Héches, June 39, 2025: boxplots
showing the discharge distributions per team (the number of individual crossings is indicated).
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showing discharge distributions by ADCP model (the number of individual crossings is indicated).

The median uncertainty calculated according to the (original) ISO 748 method implemented in QRevMS
(represented by the green error bar on the left in Figure 24) is 5.8%, which slightly underestimates the

empirical uncertainty, whose average value is 7.7% [7.0%; 8.9%].
Figure 24 shows the distribution of the discharge and the various uncertainties calculated for teams that

performed at least four repetitions (N=4). There is a significant deviation in the uncertainty values,
particularly for measurements S08_UHAR, S17_S18 DLPL, and S33_EDF4.
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Figure20 : Stationary ADCP intercomparison in the Neste Canal at Héches, June 3, 2025: expanded
uncertainties (k=2, for 1 transect) calculated by QRevMS (1ISO748 method), with comparison to the
empirical uncertainty estimated by the interlaboratory testing method.

After in-depth analysis of the stationary data, a correlation appears between the discharge values and
the measured widths (Figure 25). The width of the channel should theoretically remain constant from
upstream to downstream, but the values measured by the participants vary much more than expected
(up to approximately +15%), which seems to explain a large part of the observed flow variations. On a
narrow artificial section such as this channel, it is therefore recommended to measure the
positions of the verticals accurately, not using the rope, but with a laser distance meter (for
example, the Leica S911 distance meter used by the British participants from the Environment Agency,
which allows horizontal distance projection). Deformations of the rope, the effect of wind, or even the
direction of the rope holding the ADCP (which is not always perfectly perpendicular to the transect) may

explain these discrepancies.

This methodological point is an important lesson learned from this second intercomparison of

stationary ADCP discharge measurement.
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3.3 Louge Channel

3.3.1 Rod-mounted current meters

Over the course of the day, 76 current meters of different types were deployed for a total of 157
discharge measurements. The main objective of this session was to evaluate the reliability of the teams'
equipment. A minimum of two measurements (discharge measurements) per device were required. The
number of repetitions was not high, but this is normal since interlaboratory analysis was not the objective
of this session and since the duration of a current meter discharge measurement is long.

157 76 0.477 0.452 10 5

The discharge and estimated uncertainty provided by participants (Figure 26), based on various
software programs and methods, were not recalculated during post-processing. However, the
uncertainties from FlowTracker were doubled because they are expressed as standard uncertainty (k =
1), not expanded uncertainty (k = 2) as the other uncertainty results.

The average discharge is 477 L/s (a 5.5% deviation from the rating curve) with a standard deviation of
4.7%, which corresponds to an expanded uncertainty (k=2) of approximately 10%. Only the
measurements from two instruments deviate by more than 10% from the average (see Figure 26). These
are the Dipping Bar (Jens, 1968) and a FlowMate. The first instrument is an old, low-tech model that
appeatrs to be unsuitable or poorly deployed in these measurement conditions. The second instrument
was subsequently diagnosed as faulty and its settings were corrected. Despite these two anomalies, no
significant bias was observed between the different current meter models (Figure 27).
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Figure 22 : Intercomparison of rod-mounted current meters in the Louge Channel in Lannemezan on
June 4, 2025: discharges and uncertainties per team
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Figure 23 : Intercomparison of rod-mounted current meters in the Louge Channel in Lannemezan,
June 4%, 2025: discharge distributions by type of current meter (ADC Ott, Dipping Bar, FlowMate,
FlowTracker, Fluvia, MFPro, Moulinet, NivuFlowStick, gauge rod).

The calculated uncertainty results (Figure 28) show significant differences depending on the uncertainty
calculation method, typically ranging from 4% (Q+ and Flaure methods) to 7% (ISO, IVE, and other
methods). It seems that the uncertainty calculation method plays a greater role than the type of
instrument and measurement conditions. It should also be noted that Q+ uncertainty is highly dependent
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on the maximum transverse bottom angle, which is often underestimated when calculated automatically
in the Bareme software, which may explain the underestimation associated with this method here.

Empirical uncertainty is estimated on a subset of laboratories with at least three repetitions. The average
empirical uncertainty is 8.2% with a 95% confidence interval of [4.2%; 12.7%].
A larger number of laboratories and measurements per laboratory would be necessary to reduce the

uncertainty interval for estimating empirical uncertainty and thus confirm the underestimation of the
calculated uncertainties.

=== Incertitude moyenne  --- Ecart type étendu des débits [ Distribution des incertitudes
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Incertitude (%)
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Figure24 : Intercomparison of rod-mounted current meters in the Louge Channel in Lannemezan,
June 4, 2025: distributions of calculated uncertainties by uncertainty method

25



3.3.2 Video discharge measurement

In addition, video discharge measurement was carried out by drone by DREAL AURA (Annecy)
in the Louge Channel, using Fudaa-LSPIV 1.11.3 software (Figure 29). Targets were positioned
along the banks, at water level, and the distances between these targets were measured using a
simple tape measure. This made it possible to determine the physical resolution of the images
(0.004 m/pixel). As the view was nadir (vertical), the orthorectification of the images consisted of
simple scaling.

It was necessary to add tracers (due to a lack of visible tracers), which was done by mowing dry
grass on the banks. A 32-second sequence was used to measure surface velocities along the
entire section. A cross-section was measured with a graduated rod and a tape measure. For a
default velocity coefficient (0.85) and default velocity filters, the obtained discharge is 451 L/s,
which is very consistent with the average discharge measured by current meters or the discharge
of the rating curve (452 L/s).

Vue 2D - Espace réel

Figure 25 : Intercomparison of rod-mounted current meters in the Louge Channel in Lannemezan,
June 4, 2025: video discharge measurement by aerial drone (Fudaa-LSPIV software).



4. Conclusion and follow-up

This latest GDH intercomparison met its objectives despite unpredictable weather. It should be
noted that the event was covered by the regional press:

- Article in La Nouvelle République (link)

- Report on France 3 TV (link)

- Social media Linkedin
(https://www.linkedin.com/posts/riveseteaux_intercomparaison2025-hydromaeztrie-
gestiondeleau-activity-7335686891721158656-

KYuJ?utm source=share&utm medium=member_desktop&rcm=ACoAADUdP1UBgGKS6LFB9
T6nh-xPec_mJkx1fRM )

The main findings are as follows.

For the moving-boat ADCP: no faulty devices were identified, with no significant bias across
different ADCP models. There is very good agreement between the uncertainties cal culated by
QRevInt/Oursin and the empirical uncertainties. Care should be taken not to reduce the
measurement duration of each transect.

For stationary ADCP: no faulty devices were identified and no significant bias was observed
according to the ADCP model. The uncertainty currently calculated by QRevMS (ISO748 method)
underestimates the empirical uncertainty. Be careful to measure the positions of the ADCP
accurately across the section: in_a narrow channel, measuring distances with a rope is too
imprecise; a laser rangefinder gives much better results.

For rod-mounted current meters: only two devices proved to be faulty (unsuitable dipping bar,
FloMate out of adjustment, later corrected). For the rest of the instruments, good overall
consistency was observed, with some variability in the uncertainty estimates depending on the
calculation methods applied by the participants, as expected. The data from this intercomparison
also enabled the development of new features in the QRame software, leading to version 1.27.

This Neste 2025 intercomparison is, after Troyes 2024, the second known intercomparison of
stationary ADCP discharge measurement involving a large number of participants repeating the
discharge measurement (although a larger number of repetitions would have been preferable!).
These experimental data will be invaluable for evaluating, improving, and validating a new method
for calculating uncertainties currently being implemented in the QRevMS software.

This method, called Oursin-MS, follows the general framework of the ISO748 standard (with the
ISO, Q+, Flaure, and IVE options for the uncertainty component related to lateral flow
interpolation) and elements of the Oursin method (for flow extrapolations in top and bottom areas).
The experimental validation of the calculation will be equivalent to that carried out for the Oursin
method based on intercomparisons of moving-boat ADCP discharge measurement (Despax et
al., 2023).
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Appendices

6.

6.1 Appendix A

f ADCP sensor depth, sorted by team (top) and by

ADCP model (bottom).
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3 Discharge distribution I

{--- Reference discharge £10%

distribution of discharge measurements (bottom), ranked in ascending order of

6.2 Appendix B: Moving-boat ADCP intercomparison on June 3, 2025, on the
measurement duration.

Neste Canal in Heches: average measurement duration per team (top),
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