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Preface

This Standard was prepared by the Standards Australia Committee CE-024, Measurement of Water 
Flow in Open Channels and Closed Conduits, to supersede AS 3778.2.3—2001.

The objective of this document is to specify methods of determining the stage–discharge relationship for 
gauging stations, including accuracy, based on sufficient discharge measurements with corresponding 
stage measurements.

This document considers the stage–discharge relationship for stable and unstable channels, and 
includes brief descriptions of the effects of —

(a) the transition from inbank to overbank flows;

(b) shifting controls;

(c) variable backwater; and

(d) hysteresis.

Methods of determining discharge for twin-gauge stations, ultrasonic velocity-measurement stations 
and other complex rating curves are not described in detail and can be found in other International 
Standards, Technical Specifications and Technical Reports.

This document is identical with, and has been reproduced from, ISO 18320:2020, Hydrometry — 
Measurement of liquid flow in open channels — Determination of the stage–discharge relationship.

As this document has been reproduced from an International document, a full point substitutes for a 
comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably. Refer to the online catalogue for information on 
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the 
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a 
Standard, whereas an “informative” appendix or annex is only for information and guidance.

AS 3778.2.3:2023

© Standards Australia Limited 2023

This is a free page sample. Access the full version online.



Contents

iii

Preface ...............................................................................................................................................................................................................................................ii
Foreword ..........................................................................................................................................................................................................................................v
1 Scope .......................................................................................................................................................................................................................................... 1
2 Normative references ............................................................................................................................................................................................... 1
3 Terms, definitions and symbols ..................................................................................................................................................................... 1

3.1 Terms and definitions ............................................................................................................................................................................ 1
3.2 Symbols .............................................................................................................................................................................................................. 1

4 Principle of the stage–discharge relationship ................................................................................................................................ 2
4.1 General ................................................................................................................................................................................................................ 2
4.2 Controls .............................................................................................................................................................................................................. 2
4.3 Governing hydraulic formulae ........................................................................................................................................................ 3

5 Stage–discharge calibration of a gauging station ........................................................................................................................ 5
5.1 General ................................................................................................................................................................................................................ 5
5.2 Preparation of a stage–discharge relationship ................................................................................................................ 5

5.2.1 General ......................................................................................................................................................................................... 5
5.2.2 List of discharge measurements ............................................................................................................................ 5
5.2.3 Arithmetic plotting scales ........................................................................................................................................... 7
5.2.4 Logarithmic plotting scales ........................................................................................................................................ 8
5.2.5 Commercially available software ....................................................................................................................... 10
5.2.6 Rating-curve shape ........................................................................................................................................................ 11

5.3 Curve fitting ................................................................................................................................................................................................. 12
5.3.1 General ...................................................................................................................................................................................... 12
5.3.2 Hydraulic-formula curves ........................................................................................................................................ 12
5.3.3 Mathematical rating curves .................................................................................................................................... 13
5.3.4 Software packages to aid the determination of the rating curve ...........................................13

5.4 Combination-control stage–discharge relationships ..............................................................................................13
5.5 Stable stage–discharge relationships .................................................................................................................................... 13
5.6 Unstable stage–discharge relationships ............................................................................................................................. 14
5.7 Shifting controls....................................................................................................................................................................................... 14
5.8 Variable-backwater effects ............................................................................................................................................................. 15

5.8.1 General ...................................................................................................................................................................................... 15
5.8.2 Downstream backwater influences .................................................................................................................15
5.8.3 Hysteresis effects or loop rating curves .......................................................................................................16

5.9 Extrapolation of the stage–discharge relationship ...................................................................................................19
6 Methods of testing stage–discharge relationships ..................................................................................................................19
7 Uncertainty in the stage–discharge relationship .....................................................................................................................20

7.1 General ............................................................................................................................................................................................................. 20
7.2 Definition of uncertainty .................................................................................................................................................................. 20
7.3 Statistical analysis of the stage–discharge relationship ........................................................................................21

7.3.1 General ...................................................................................................................................................................................... 21
7.3.2 Standard error of estimate ...................................................................................................................................... 21
7.3.3 Standard uncertainty ................................................................................................................................................... 22

7.4 Uncertainty of predicted discharge ........................................................................................................................................ 23
Annex A (informative) Types of control .........................................................................................................................................................25
Annex B (informative) Complexities of stage–discharge relationships ........................................................................26
Annex C (informative) Software packages available to evaluate the stage–discharge 

relationship1) ................................................................................................................................................................................27

1)    These are examples of suitable products available commercially. This information is given for the convenience 
of users of this document and does not constitute an endorsement by ISO of these products.

AS 3778.2.3:2023

This is a free page sample. Access the full version online.



This is a free preview.  Purchase the entire publication at the link below:

Product Page

Looking for additional Standards? Visit Intertek Inform Infostore 

Learn about LexConnect, All Jurisdictions, Standards referenced in Australian legislation

https://shop.standards.ie/en-ie/standards/as-3778-2-3-2023-122598_saig_as_as_3338977/
https://www.intertekinform.com
https://www.intertekinform.com/en-au/regulatory-management/lexconnect-and-codeconnect/

