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Proposed amendments to National Industry Guidelines for 
hydrometric monitoring Parts 8, 9 and 10. 

 

The Water Monitoring Standardisation Technical Committee (WaMSTeC) has commenced a periodic review of the National Industry Guidelines for 

hydrometric monitoring. Reviews are conducted each five years to ensure the guidelines remain consistent with advances in hydrometric technology 

and methodologies. 

A subcommittee is managing the periodic review of guidelines parts 8, 9 and 10 which relate to the measurement of streamflow using hydroacoustic 

instrumentation. The following sections have been identified by the subcommittee as requiring an update of their content. Please review the proposed 

amendments as well as the original documents and provide feedback where appropriate. 

The proposed changes are listed for each Part, in the order they occur throughout the guideline. In each case, the existing text is listed first, followed 

by the proposed amended text. 

Please note that the subcommittee will also manage other non-technical updates, including updates to the guideline cover, introduction and foreword. 

Those changes are not included in this document. 

Following the consultation period, the subcommittee will review all comments and submissions and develop revised drafts of these guidelines. It will 

then submit the updated documents to WaMSTeC for endorsement. 
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Guideline 
Part 

Section  

Part 8 Section 7.1  
Pre-collection 
QA/QC procedures 
 
Point 1 
 
 
(note: Similar 
revised wording on 
this matter is also 
proposed in other 
parts. Refer to  

 guideline part 9, 
sections 3.2 
point 3b, and 
6.2.1 point 7 

 guideline part 10, 
section 3.2 point 
2b.) 

Existing text 
 
The water temperature at the face of the transducer shall be recorded and compared to the ADCP thermistor. Water 
temperature is critical in the speed of sound calculations to accurately measure water velocities, and depth and is 
therefore a significant source of potential error. ADCPs that have been exposed to high temperatures before 
entering the water shall be allowed to equilibrate before being used. The ADCP measured temperature should be 
within 2°C of an independent calibrated measuring device. The temperature difference shall be recorded in the 
measurement quality documentation.  
 
NOTE: A 5°C difference in temperature results in a 2% bias error in the measured discharge, Mueller et al, 2009. 
 

Proposed amended text 
 
The water temperature at the face of the transducer shall be recorded and compared to the ADCP thermistor. The 
ADCP measured temperature should be within 2°C of an independent calibrated measuring device. The 
temperature difference shall be recorded in the measurement quality documentation. Water temperature is critical in 
the speed of sound calculations to accurately measure water velocities and depth and is therefore a significant 
source of potential error. 
 
ADCPs that have been exposed to temperatures significantly different to the stream temperature shall be allowed to 
equilibrate in the stream, to stream temperature, before commencing the measurement.   
 
NOTE: A 5°C difference in temperature results in a 2% bias error in the measured discharge (Mueller et al, 2009). If 
the ADCP temperature is less than the independently measured temperature, the bias introduced will be negative. 
Conversely, if the ADCP temperature is more than the independently measured temperature, the bias introduced 
will be positive. 
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Guideline 
Part 

Section  

Part 8 Section 7.1  
Pre-collection 
QA/QC procedures 
 
Point 3 
 
(note: Similar 
revised wording on 
this matter is also 
proposed in other 
parts. Refer to  

 guideline part 9, 
section 6.2.1 
point 8 

 guideline part 10 
section 3.2) 

Existing text 
 
Electrical conductivity shall be measured at the ADCP face and entered within the measurement software when 
operating in environments where the salinity may differ from that of freshwater such as estuarine environments. In 
tidal sections salinity shall be measured at the start and end of the measurement and the mean salinity entered into 
the data processing software. 
 
NOTE: A salinity change of 12 parts per thousand (PPT) equates to a 1% bias error in the speed of sound 
calculation and a 2% error in the velocity calculation. Freshwater is 0 PPT and sea water is 30-35 PPT. Refer to 
Appendix F. 
 

Proposed amended text 
 
Electrical conductivity shall be measured at the ADCP face and entered within the measurement software when 
operating in environments where the salinity may differ from that of freshwater such as estuarine environments. In 
tidal sections salinity shall be measured at the start and end of the measurement and the mean salinity entered into 
the data processing software. Salinity is critical in the speed of sound calculation to accurately measure water 
velocities and depth and is therefore a significant source of potential error. 
 
NOTE: A salinity change of 12 parts per thousand (PPT) equates to a 1% bias error in the speed of sound 
calculation and a 2% error in the velocity calculation. Freshwater is 0 PPT and sea water is 30-35 PPT. If the salinity 
entered is less than the independently measured salinity, the bias introduced will be negative. Subsequently if the 
salinity entered is more than the independently measured salinity, the bias introduced will positive. Refer to 
Appendix F. 
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Guideline 
Part 

Section  

Part 8 Section 7.2.1  
Steady flow 
 
Point 1 
 
 

Existing text 
 
For the moving boat method a single discharge measurement should consist of a minimum of four transects 
consisting of reciprocal pairs to identify and eliminate directional bias. Variation in discharge should not exceed 5% 
between transects. If the variation exceeds 5% then additional transects should be undertaken to reduce the level of 
uncertainty. 
 

Proposed amended text 
 
For the moving boat method a single discharge measurement should consist of a minimum of four transects 
consisting of reciprocal pairs to identify and eliminate directional bias. Under steady flow conditions, variation in 
discharge should not exceed 5% from the mean of all transects. If the variation exceeds 5% then additional paired 
transects should be undertaken to reduce the level of uncertainty. 
 
NOTE: If, after review of all transects, a decision is made to remove any transects from the final result, transects 
should be removed in pairs. That is, if a right transect is removed then a left transect should be removed to eliminate 
bias. 
 
Consideration should be given to satisfy the minimum exposure time of 800 seconds if removing transects. 
 
Decisions to remove transects should take into account changing flow rates/stage height during the measurement 
process. If flow rate/stage is changing through the measurement it may be better to accept all transects and apply 
time weighted stage heights to the final result of the measurement, and assess quality accordingly. 
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Guideline 
Part 

Section  

Part 8 Section 7.2.1  
Steady flow 
 
Point 8 
 

Existing text 
 
(no existing text – this is a new point to be added) 
 

Proposed new text 
 
8. When undertaking moving boat measurements the boat operator must be aware that compass error changes with 
heading and can be accentuated by the speed of the traverse. This will cause an error in the discharge data, often 
appearing as a repeated discharge variation between transects, a directional bias. In this situation the user should 
recalibrate the compass, maintain the ADCP at 90˚ to the flow during all transects, and reduce the speed of the 
traverse. A 2˚ error equates to a 3.5% error in discharge. This could be a positive or negative error in discharge 
depending on the sign of the compass error. 
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Guideline 
Part 

Section  

Part 8 Section 8.4  
Third party data 
processing tools 
 

Existing text 
 
A collection of powerful data analysis tools is freely available to provide the ADCP operator with an effective and 
simple means of reducing the uncertainty of ADCP discharge measurements. These programs accept data from a 
range of ADCP models and manufacturers, providing detailed analysis of: 
 

1. Loop method corrections, identification, and quantification of a moving bed providing adjustment factors. 
2. Stationary moving bed analysis and corrections. 
3. Extrapolation analysis and identification of the correct extrapolation methodology. 

 
The use of these programs should be used as an additional tool to improve the quality of ADCP discharge 
measurements and reduce data uncertainty. 
 
NOTE: These programs may be found at:   
http://hydroacoustics.usgs.gov/movingboat/mbd_software.shtml 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Graphical and tabular analysis of ADCP data extrapolation methods from a discharge 
measurement using the USGS Extrap program. 
(Source: USGS, http://hydroacoustics.usgs.gov/movingboat/extrap1.shtml viewed 1 Aug 2013) 
 

http://hydroacoustics.usgs.gov/movingboat/mbd_software.shtml
http://hydroacoustics.usgs.gov/movingboat/extrap1.shtml


Page 7 of 25 

 

  Proposed amended text 
 
8.4    Data Quality Assessment Tools. 
 
Data analysis tools created by ADCP manufacturers and the USGS are available to provide the ADCP operator with 
an effective and simple means of quantifying the uncertainty of ADCP discharge measurements. Independent 
programs can accept data from a range of ADCP models and manufacturers, providing detailed analysis of but not 
limited to: 

1. Moving bed corrections, identification, and quantification of a moving bed providing adjustment factors 
2. GPS quality analysis 
3. Extrapolation analysis and identification of the most suitable velocity extrapolation method. 

 
The use of these programs should be used as an additional tool to assess and improve the quality of ADCP 
discharge measurements and reduce data uncertainty. 
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Figure 11. Real time data quality assessment report from ADCP data collection software Qview (top) and the 
USGS post processing software Qrev (bottom). 
(Source: http://www.teledynemarine.com/Lists/Downloads/q_view_2page_0814_hr.pdf viewed 1 Aug 2017. Qrev 
image provided by Mark Randall) 

 

  

http://www.teledynemarine.com/Lists/Downloads/q_view_2page_0814_hr.pdf%20viewed%201%20Aug%202017
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Guideline 
Part 

Section  

Part 9 Section 2.3  
Bottom/bed-
mounted ADVM 
 
Figure 2 
 

Existing figure 
 

 
Proposed new figure 
 

 
Figure 2. An illustration of a typical bed-mounted ADVM. 

(Source: Sontek IQ product brochure, 2015, located at http://www.sontek.com/productsdetail.php?SonTek-IQ-
Series-15#) 

http://www.sontek.com/productsdetail.php?SonTek-IQ-Series-15
http://www.sontek.com/productsdetail.php?SonTek-IQ-Series-15
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Guideline 
Part 

Section  

Part 9 Section 3.2  
Instrument tests 
 
Point 3  
 
 

Existing text 
 
3. Both of the following: 
 
a) compare the ADVM reported water depth to a reference measured water depth; and 
 
b) compare the temperature reported by the ADVM thermistor with a measured stream temperature. The ADVM 
measured temperature should be within 2°C of an independent calibrated measuring device. The temperature 
difference shall be recorded in the measurement quality documentation. A 5°C difference in temperature results in a 
2% bias error in the measured discharge, Mueller et al, 2009.  
 
NOTE: The ADVM uses these two measurements to calculate the stage area and speed of sound calculations used 
to calculate velocity and discharge. Any error in the ADVM’s ability to accurately measure these variables is 
transferred to the IVR.  
 

Proposed amended text 
 
3. Each of the following: 
 
a) compare the ADVM reported water depth to a reference measured water depth;  
 
b) compare the temperature reported by the ADVM thermistor with a measured stream temperature. The ADVM 
measured temperature should be within 2°C of an independent calibrated measuring device. The temperature 
difference shall be recorded in the measurement quality documentation. A 5°C difference in temperature results in a 
2% bias error in the measured discharge (Mueller et al, 2009). If the ADCP temperature is less than the 
independently measured temperature, the bias introduced will be negative. Conversely, if the ADCP temperature is 
more than the independently measured temperature, the bias introduced will be positive; and 
 
c) measure electrical conductivity at the ADVM face, and enter the value within the measurement software when 
operating in environments where the salinity may differ from that of freshwater, such as estuarine environments. In 
tidal sections, salinity shall be measured at the start and end of the measurement and the mean salinity entered into 
the data processing software. Salinity is critical in the speed of sound calculation to accurately measure water 
velocities and depth and is therefore a significant source of potential error. 
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NOTE: A salinity change of 12 parts per thousand (PPT) equates to a 1% bias error in the speed of sound 
calculation and a 2% error in the velocity calculation. Freshwater is 0 PPT and sea water is 30-35 PPT. If the salinity 
entered is less than the independently measured salinity, the bias introduced will be negative. Subsequently if the 
salinity entered is more than the independently measured salinity, the bias introduced will positive. 
 
d) The ADVM uses these three measurements to calculate the stage area and speed of sound calculations used to 
calculate velocity and discharge. Any error in the ADVM’s ability to accurately measure these variables is 
transferred to the IVR.  
 

 

Guideline 
Part 

Section  

Part 9 Section 6.1  
Site selection 
 
Point 8 

Existing text 
 
Bed-mounted ADVMs shall be mounted in a position that continuously measures the mean velocity. If the location of 
the channel’s mean velocity shifts position with an increase in stage then the ADVM will be measuring an 
unrepresentative sample and the uncertainty of the measurement shall be increased. 
 

Proposed amended text 
 
Correct placement of bed mounted ADVMs is critical for obtaining representative velocity measurements. In a 
natural channel, the velocity distribution is not uniform across the channel (refer to Figure 3) and the velocity profile 
will alter as the stage increases. When this happens, the ADVM may be measuring an unrepresentative sample and 
the uncertainty of the measurement shall increase. The ADVM must be installed in a position that will measure a 
representative velocity sample throughout the stage range to be measured.  If this is not possible then an IVR 
should be applied. 
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Guideline 
Part 

Section  

Part 9 Section 6.2.1  
Horizontal/Side-
looking ADVM 
 
Point 7 

Existing text 
 
Manually validate the thermistor reading at the transducer face. The ADVM measured temperature should be within 
2°C of an independent calibrated measuring device. 
 
NOTE: A 5°C difference in temperature results in a 2% bias error in the measured discharge, Mueller et al, 2009. 
 

Proposed amended text 
 
Manually validate the thermistor reading at the transducer face. The ADVM measured temperature should be within 
2°C of an independent calibrated measuring device. 
 
NOTE: A 5°C difference in temperature results in a 2% bias error in the measured discharge (Mueller et al, 2009). If 
the ADCP temperature is less than the independently measured temperature, the bias introduced will be negative. 
Conversely, if the ADCP temperature is more than the independently measured temperature, the bias introduced 
will be positive. 
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Guideline 
Part 

Section  

Part 9 Section 6.2.1  
Horizontal/Side-
looking ADVM 
 
Point 8 

Existing text 
 
Electrical conductivity shall be measured at the transducer face and entered within the measurement software as 
parts per thousand when operating in environments where the salinity may differ from that of freshwater. such as 
estuarine environments. In tidal sections, salinity shall be measured at the start and end of the measurement and 
the mean salinity entered into the data processing software. 
 
NOTE: A salinity change of 12 parts per thousand (PPT) equates to a 1% bias error in the speed of sound 
calculation and a 2% error in the velocity calculation. Freshwater is 0 PPT and sea water is 30-35 PPT. Refer to 
Appendix A. 
 

Proposed amended text 
 
Electrical conductivity shall be measured at the transducer face and entered within the measurement software as 
parts per thousand when operating in environments where the salinity may differ from that of freshwater, such as 
estuarine environments. In tidal sections, salinity shall be measured at the start and end of the measurement and 
the mean salinity entered into the data processing software of the gauging. Salinity is critical in the speed of sound 
calculation to accurately measure water velocities and depth and is therefore a significant source of potential error. 
 
NOTE: A salinity change of 12 parts per thousand (PPT) equates to a 1% bias error in the speed of sound 
calculation and a 2% error in the velocity calculation. Freshwater is 0 PPT and sea water is 30-35 PPT. If the salinity 
entered is less than the independently measured salinity, the bias introduced will be negative. Subsequently if the 
salinity entered is more than the independently measured salinity, the bias introduced will positive. Refer to 
Appendix A. 
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Guideline 
Part 

Section  

Part 9 Section 6.2.2  
Bottom mounted 
ADVM 
 
New Figure 3 
 
(note, subsequent 
figures in guideline 
part 9 will be 
renumbered) 

Proposed new figure 
 

 
 
 
Figure 3. An illustration of a velocity distribution within a natural irregular. Bed mounted ADVMs should be 

installed to measure a representative distribution 
(Credit: Rebekah Webb, adapted from http://onlinecalc.sdsu.edu/onlinevelocitycoefficients.php) 

 

 

  

http://onlinecalc.sdsu.edu/onlinevelocitycoefficients.php
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Guideline 
Part 

Section  

Part 9 Section 10.1  
The numerical 
method 
 
(Note that all 
references to the 
numerical method 
will be changed to 
refer to the velocity 
extrapolation 
method). 
 
 
 

Existing text 
 
10.1 The numerical method 
 
The numerical or theoretical method is an independent method provided by some manufacturers to calculate stream 
discharge from ADVM velocity and stage (water level) data. This is undertaken via computational software and may 
not be available for all brands of ADVMs. The following apply to the numerical method: 
 
1. Calibration gaugings may be omitted from discharge total calculations. However, this may increase the 
uncertainty associated with the rating. This method is useful when undertaking remote ADVM deployments where 
access limitations prevent calibration gaugings from being collected. 
 
2. The ADVM shall profile the whole of the cross section. 
 
3. The ADVM shall be mounted at a position in the cross section where it can measure the mean velocity over the 
expected stage range. 
 
4. The flow structure at the installation site shall be stable and uniform. 
 
5. The mounting position may be changed. 
 
NOTE: The numerical method was demonstrated by Wang and Huang (2005) and employs a power law and a user 
input constant (usually 1/6th) for an open channel vertical velocity profile. This is to obtain the velocity distribution of 
the wetted area of the cross section. Discharge is then calculated by integration of the velocity distribution, Wang 
and Huang, 2005.  
 
If Clauses 10.1 2, 3 & 4 cannot be achieved then the numerical method shall not be used to calculate discharge.  
 
The accuracy of this method is not as high as the index velocity method and should only be used as an interim 
method until sufficient calibration gaugings have been undertaken to create an index velocity calculation. 

Proposed amended text 
 
Section 10.1 The velocity extrapolation method 
 
The velocity extrapolation method (VEM) is an independent method provided by some manufacturers to calculate 
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stream discharge from ADVM velocity and stage (water level) data. This is undertaken via computational software 
and may not be available for all brands of ADVMs. The following criteria apply to data collected for use with the 
VEM: 
 
1. Calibration gaugings are not required to calculate discharge but can be used to determine the velocity exponent 
required to correct individual bin velocities. The exponent is used to correct the measured bin velocities based on 
where the instrument is measuring within the vertical.  
 
2. The ADVM shall profile the whole of the cross section. 
 
3. The ADVM shall be mounted at a position in the cross section where it can measure representative velocities 
over the expected stage range. 
 
4. The flow structure at the installation site shall ideally be stable and uniform. 
 
5. The mounting position may be changed. 
 
6. The VEM calculates discharge from the actual measured velocities and is therefore a useful method to identify 
discharge rating hysteresis. 
 
7. The VEM discharge cannot be biased by the calibration gaugings. For example, if all calibration gaugings are 
conducted on the falling hydrograph this could bias discharge low. In this situation VEM data can potentially provide 
more realistic discharge than using an index velocity (refer to Figure 4).  
 
NOTE: The Queensland Government has successfully demonstrated the validity of the numerical method to 
measure high flow events. Confirmation gaugings were undertaken during HADCP data collection. 
 
The accuracy of this method is dependent on using the correct power law exponent. This may change during 
different flow events. Confirmation measurements should be undertaken where possible to ensure the exponent 
used is representative of the flow conditions. 
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Figure 4. Flow hysteresis as demonstrated by real time HADCP discharge data using the velocity 
extrapolation method. Two HADCPs were mounted at different elevations (High–4.7m and Low–2.6m) and 

used the same exponent to calculate discharge. On site ADCP measurements confirmed the HADCP 
discharge results. The two loops were created by two high flow events within 24 hours. 

(Source: Mark Randall) 
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Guideline 
Part 

Section  

Parts 8 
and 9 

New appendix 
covering the 
impact of salt 
wedges 
 
Note that reference 
to the new 
appendix will be 
added in:  

 guideline part 8, 
section 7.2.2, 
addition to 
existing note text  

 guideline part 9, 
section 6.2, new 
point 12. New 
point will state: 
“If installation is 
to occur in a 
tidally affected 
location the user 
shall consider 
the possible 
impacts that a 
salt wedge will 
cause to the 
instrumentation 
and collected 
data. An 
example of these 
impacts is 
provided at 
Appendix X” 
 

 

Proposed new appendix text 
 
An example of salt wedge impacts 
 
To develop a velocity index relationship at Johnstone River at Innisfail (-17.526020, 146.037612), a series of 
measurements over two days was conducted over the daily range of tidal flows at the Innisfail gauging station.  
Johnstone River @ Innisfail is a tidal site, 300 metres wide located around 5 kilometres from the river mouth.  
Installed at the site is a 300 kHz Horizontal ADCP (HADCP). It was found the freshwater slice of water sitting atop 
the salt water below affected the velocity index relationship. 
 

 
 
Figure 1: Salt wedge impacting shallow water velocity index results June 21-22 2017 (Source: Stephen Wallace) 
 
Figure 1 shows the velocity measured by the HADCP stagnating around 0.1-0.2ms-1 while the measured velocity is 
0.4-0.5ms-1.  Where there is shallow depth of water above the HADCP, the HADCP is only measuring a slice of 
freshwater sitting on top of the salt wedge.  The freshwater is essentially dammed by the salt water downstream and 
hence there is no correlation between channel velocity and the measured velocity in the fresh water.   
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 Horizontal ADCP velocities impacted by salt wedge should not be used for velocity index determination or 
calculations.  
 

 
Figure 2: Gauging’s undertaken on 21-22 June 2017. (Source, Stephen Wallace) 
 
Figure 2 is a time series of velocity indexed computed discharge data for Johnstone River @ Innisfail overlayed with 
actual manned boat ADCP measurements. There is no velocity index relationship for the measured velocities in 
shallow water affected by salt wedge as seen in Figure 1.  Those HADCP measurements are excluded from the 
time series and discharge is interpolated between the outgoing and incoming tide data. 
 
A method for determining influence of freshwater/saltwater interaction, such as salinity profiling, could be useful as 
an independent factor in velocity indexing. 
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Guideline 
Part 

Section  

Part 10 Section 3.2 
Instrument tests 
 
Point 2 

Existing text 
 
2. Both of the following shall apply when in the field: 
 
a) Compare the PVM reported water depth from the pressure sensor (if fitted), with actual measured depth from a 
calibrated pressure transducer or wading rod;  
 
b) Compare the temperature reported by the PVM thermistor with a measured stream temperature. The PVM 
measured temperature should be within 2°C of an independent calibrated measuring device. The temperature 
difference shall be recorded in the measurement quality documentation. A 5°C difference in temperature results in a 
2% bias error in the measured discharge, Mueller et al, 2009; and 
 
c) The PVM uses these two measurements to calculate the stage area and speed of sound calculations used to 
calculate velocity and discharge. Any error in the PVM’s ability to accurately measure these variables is transferred 
to the discharge calculation. 
 

Proposed amended text 
 
2. Each of the following shall apply when in the field: 
 
a) Compare the PVM reported water depth from the pressure sensor (if fitted), with actual measured depth from a 
calibrated pressure transducer or wading rod;  
 
b) Compare the temperature reported by the PVM thermistor with a measured stream temperature. The PVM 
measured temperature should be within 2°C of an independent calibrated measuring device. The temperature 
difference shall be recorded in the measurement quality documentation. A 5°C difference in temperature results in a 
2% bias error in the measured discharge (Mueller et al, 2009). If the ADCP temperature is less than the 
independently measured temperature, the bias introduced will be negative. Conversely, if the ADCP temperature is 
more than the independently measured temperature, the bias introduced will be positive; and 
 
c) Measure electrical conductivity at the transducer face, and enter the value (as parts per thousand) within the 
measurement software when operating in environments where the salinity may differ from that of freshwater. Where 
the PVM does not support software entry, post processing of the discharge measurement should be undertaken. 
 
 NOTE: A salinity change of 12 parts per thousand (PPT) equates to a 1% bias error in the speed of sound 



Page 21 of 25 

 

calculation and a 2% error in the velocity calculation. Freshwater is 0 PPT and sea water is 30-35 PPT. If the salinity 
entered is less than the independently measured salinity, the bias introduced will be negative. Subsequently if the 
salinity entered is more than the independently measured salinity, the bias introduced will positive. 
 
d) The PVM uses these three reference measurements to calculate the stage area and speed of sound calculations 
used to calculate velocity and discharge. Any error in the PVM’s ability to accurately measure these variables is 
transferred to the discharge calculation. 
 

 

Guideline 
Part 

Section  

Part 10 Section 5.2 
Estimating the 
uncertainty in a 
PVM discharge 
determination 
 
New point 3 

Existing text 
 
1. Depth measurement – Depth is an important factor within the streamflow calculation therefore the accuracy and 
sensitivity of the depth measurement is very important. 
 
2. Thermistor – The speed of sound calculations required to calculate velocities are greatly affected by changes in 
temperature. 
 
3. Determination of the cross sectional area. 
 

Proposed amended text 
 
1. Depth measurement – Depth is an important factor within the streamflow calculation therefore the accuracy and 
sensitivity of the depth measurement is very important. 
 
2. Thermistor – The speed of sound calculations required to calculate velocities are greatly affected by changes in 
temperature. 
 
3. Salinity – Salinity, as with temperature, can affect the speed of sound calculations. 
 
4. Determination of the cross sectional area. 
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Guideline 
Part 

Section  

Part 10 Appendix A 
 
Proposed new 
appendix to 
replace the existing 
appendix sourced 
from USGS.  
 
The proposed new 
appendix is more 
pertinent to 
Australian 
requirements. It will 
be referenced 
within the guideline 
text at section 5.2. 
The reference will 
be made in the last 
paragraph after the 
first sentence, as 
follows: “Refer to 
Appendix A for an 
example of a PVM 
measurement 
review”. 
 
 

Proposed replacement appendix 
 
 
 
Appendix A: PVM measurement review 
The information in this appendix is sourced from the Queensland Government (Department of Natural Resources 
and Mines) Method WMO040 “Surface water - Direct method of discharge measurement: Current Meters (wading)”. 
It is included as an example of PVM quality assurance procedures. 
 
Quality assurance 
 
General 
 

 staff must ensure that wading discharge measurements are consistent with this method 

 all discharge measurements are to be accompanied by a completed form. Metadata from this is entered 
directly into the Water Accounting System and hardcopies are kept in a gauging’s book for validation and 
auditing purposes. 

 
Accuracy and quality of measurements  
 
Many conditions can affect the accuracy of a gauging and therefore downgrade the quality of that gauging. It is 
important that staff accurately quality code all measurements. 
 
The following bullet points describe a number of examples where gauging accuracy can be compromised. Figures 
4, 5 and 6 show examples of ‘good’, ‘fair’ and ‘poor’ gaugings.   
 

 Gauging section selection - Finding an ideal gauging section may be near impossible in some locations. The 
quality of the gauging would be downgraded if: 

- all or part of the flow is at an angle >10 to the gauging section (even if an angle correction is 

applied) 
- eddies, vortices, reverse flow, funnelling, contraction, and/or turbulence are present 
- horizontal velocity distribution is erratic 
- Stream beds and banks are rocky, irregular or mobile.  

 Number of verticals and percent discharge per interval – an ideal gauging would have at least 20 intervals 
and less than 5% discharge in each interval (and definitely less than 10%). Doppler velocimeters will often 
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display the percent discharge per interval. The operator should check this before they close the 
measurement and add intervals if necessary to bring the percent discharge to less than 10% 

 Where discharge in any interval is above 10% – the quality should be downgraded. 

 Operator input and/or errors – the operator may be forced to make decisions on how the gauging is 
undertaken and may unintentionally allow errors to enter the gauging. Common errors, omissions or 
decisions that will downgrade the measurement include: 

- using the one point method instead of two point – grass or weeds on the bed may preclude the 
use of the two point method 

- change in velocity observation time – an operator may choose (sometimes accidently) to observe 
the velocity for a shorter period (30 seconds) if stage is changing rapidly. 

 

 
 
Figure 4 – Example cross section (Poor gauging). Very few verticals and most intervals have >10% discharge. 
Source, Mark Woodward 
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Figure 5 - Example cross section (Fair gauging) – the velocity distribution is slightly irregular and a number of 
intervals are over 10%.  Source, Mark Woodward 
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Figure 6 - Example cross section (Good gauging) – there is a fairly uniform velocity distribution, regular bed and 
bank shape, and most subsection discharges are less than 5%.  Source, Mark Woodward 
 
 
 

 


