
© ISO 2012

Hydrometry — Acoustic Doppler 
profiler — Method and application for 
measurement of flow in open channels
Hydrométrie — Profils Doppler acoustiques — Méthode et application 
pour le mesurage du débit en conduites ouvertes

TECHNICAL 
REPORT

ISO/TR
24578

First edition
2012-05-15

Reference number
ISO/TR 24578:2012(E)

This document is a preview generated by EVS



﻿

ISO/TR 24578:2012(E)

ii� © ISO 2012 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2012
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s 
member body in the country of the requester.

ISO copyright office
Case postale 56 • CH-1211 Geneva 20
Tel. + 41 22 749 01 11
Fax + 41 22 749 09 47
E-mail copyright@iso.org
Web www.iso.org

Published in Switzerland

This document is a preview generated by EVS



﻿

ISO/TR 24578:2012(E)

© ISO 2012 – All rights reserved� iii

Contents� Page

Foreword............................................................................................................................................................................. iv

1	 Scope....................................................................................................................................................................... 1

2	 Normative references.......................................................................................................................................... 1

3	 Terms and definitions.......................................................................................................................................... 1

4	 Principles of operation........................................................................................................................................ 3
4.1	 General.................................................................................................................................................................... 3
4.2	 Doppler principle applied to moving objects................................................................................................ 4
4.3	 Acoustic Doppler operating techniques........................................................................................................ 6
4.4	 Movement monitoring techniques.................................................................................................................12

5	 Principles of methods of measurement.......................................................................................................13
5.1	 Data retrieval modes..........................................................................................................................................13
5.2	 Maintenance.........................................................................................................................................................13
5.3	 Training.................................................................................................................................................................13
5.4	 Flow determination using a vertically mounted ADCP............................................................................ 13
5.5	 Discharge measurement process..................................................................................................................16
5.6	 Section-by-section method..............................................................................................................................26
5.7	 Ancillary equipment...........................................................................................................................................26

6	 Site selection for the use of vertically mounted ADCPs.......................................................................... 27
6.1	 General..................................................................................................................................................................27
6.2	 Additional site-selection criteria....................................................................................................................27

7	 Computation of measurement........................................................................................................................28
7.1	 Vertically mounted ADCPs...............................................................................................................................28
7.2	 Measurement review..........................................................................................................................................29

8	 Uncertainty...........................................................................................................................................................30
8.1	 General..................................................................................................................................................................30
8.2	 Definition of uncertainty...................................................................................................................................30
8.3	 Uncertainties in ADCP measurements ..................................................................................................  

General considerations....................................................................................................................................31
8.4	 Sources of uncertainty......................................................................................................................................31
8.5	 Minimizing uncertainties..................................................................................................................................32

Annex A (informative) Velocity distribution theory and the extrapolation of velocity profiles..................... 33

Annex B (informative) Determination of discharge between banks and the area of 
measured discharge..........................................................................................................................................35

Annex C (informative) Example of an equipment check list.................................................................................. 38

Annex D (informative) Example of ADCP gauging field sheets............................................................................. 39

Annex E (informative) Beam alignment test...............................................................................................................42

Bibliography......................................................................................................................................................................44

This document is a preview generated by EVS



﻿

ISO/TR 24578:2012(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International 
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In exceptional circumstances, when a technical committee has collected data of a different kind from that 
which is normally published as an International Standard (“state of the art”, for example), it may decide by a 
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely 
informative in nature and does not have to be reviewed until the data it provides are considered to be no longer 
valid or useful.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TR 24578 was prepared by Technical Committee ISO/TC 113, Hydrometry, Subcommittee SC 1, Velocity 
area methods.
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Hydrometry — Acoustic Doppler profiler — Method and 
application for measurement of flow in open channels

1	 Scope

This Technical Report deals with the use of boat-mounted acoustic Doppler current profilers (ADCPs) for 
determining flow in open channels without ice cover. It describes a number of methods of deploying ADCPs to 
determine flow. Although, in some cases, these measurements are intended to determine the stage-discharge 
relationship of a gauging station, this Technical Report deals only with single determination of discharge.

The term ADCP has been adopted as a generic term for a technology that is manufactured by various 
companies worldwide. They are also called acoustic Doppler velocity profilers (ADVPs) or acoustic Doppler 
profilers (ADPs). ADCPs can be used to measure a variety of parameters, such as current or stream flow, water 
velocity fields, channel bathymetry and estimation of sediment concentration from acoustic backscatter. This 
Technical Report is generic in form and contains no operational details specific to particular ADCP makes and 
models. Accordingly, to use this document effectively, it is essential that users are familiar with the terminology 
and functions of their own ADCP equipment.

2	 Normative references

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced document 
(including any amendments) applies. 

ISO 772, Hydrometry — Vocabulary and symbols

3	 Terms and definitions

For the purpose of this document, the terms and definitions given in ISO 772 and the following apply

3.1
ADCP depth
transducer depth
depth of the ADCP transducers below the water surface during deployment measured from the centre point of 
the transducer to the water surface

NOTE 	 The ADCP depth may be measured either manually or by using an automatic pressure transducer.

3.2
bin
depth cell
truncated cone-shaped volume of water at a known distance and orientation from the transducers

NOTE 	 The ADCP determines an estimated velocity for each cell using a weighted averaging scheme, which takes 
account of the water not only in the bin itself but also in the two adjacent bins.

3.3
blank
blanking distance
distance travelled by the signal when the vibration of the transducer during transmission prevents the transducer 
from receiving echoes or return signals

NOTE 1 	 This is the distance immediately below the ACDP transducers in which no measurement is taken.
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