INTERNATIONAL
STANDARD

ISO
1100-2

Third edition
2010-12-01

Hydrometry — Measurement of liquid

flow in open channels —

Part 2:

Determination of the stage-discharge

relationship

Hydrométrie — Mesurage du débit des liquides dans les canaux

découverts —

Partie 2: Détermination de la relation hauteur-débit

Reference number
ISO 1100-2:2010(E)

© SO 2010



ISO 1100-2:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT 0

© 1S0O 2010

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. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — All rights reserved




Contents Page
Lo o o iv
1 £ oo o - SR 1
2 Normat'pAreferences ............................................................................................................................ 1
3 s mbolé ............................................................................................................................................ 1
y 7
4 Principle oﬁﬁe stage-discharge relationship ..o —————— 2
4.1 General ........ Q{ ................................................................................................................................... 2
4.2 L0 411 o1 < 3
4.3 Governing hydraqu: =Y [T 1o 3T TR 3
44 Complexities of s @-discharge relationShiPs ... ——— 4
5 Stage-discharge cali ion of a gauging station ... 5
5.1 General ......cccoeeeeveeennnts ? ..................................................................................................................... 5
5.2 Preparation of a stage- arge relationsShip ... ——— 5
5.3 L] V= 1 {1 T S 1
5.4 Combination-control stage- harge relationships......cccccciriiiccccccerrr e 12
5.5 Stable stage-discharge relationships.......c.ccccocccccccemiiiiics s e 12
5.6 Unstable stage-discharge relati@hips ........................................................................................... 12
5.7 Shifting controls...........ccccvrnnneenn 0 ............................................................................................... 13
5.8 Variable-backwater effects .......... e 15
5.9 Extrapolation of the stage-discharge @ationship .......................................................................... 17
6 Methods of testing stage-discharge rel ShIPS ciiircrrr i —————— 18
7 Uncertainty in the stage-discharge relationSAjp.......cc.cccvceiiiiiiniiisc 18
71 (7= o 1= - |~ R 18
7.2 Definition of UNCertainty ..o ) e e e e e e s e 18
7.3 Statistical analysis of the stage-discharge rel @hip ................................................................. 19
7.4 Uncertainty of predicted discharge....................... O .................................................................... 21
7.5 Uncertainty in the daily mean discharge .........cccccc.. £} s rmerrrrriiisissssmmmrrer s ssssssssnsse s e e e ss s s sssmese e s eenns 22
Annex A (informative) Uncertainty in the stage-discharge reIéf@shlp and in a continuous
measurement of discharge.........cccccvvvicniiiiicncicce T ————— 23
Bibliography ... e T o, ................................................... 27

ISO 1100-2:2010(E)

2

© 1SO 2010 — All rights reserved



ISO 1100-2:2010(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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

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

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible 6

O\Qentifying any or all such patent rights.

ISO 1100-2 was prepared by Technical Comf&@ee ISO/TC 113, Hydrometry, Subcommittee SC 1, Velocity
area methods.

updated and technically revised. Major revisions een made to Clause 5, including a new figure of a
stage-discharge relationship and shift curves. Clause 7 been revised to be consistent with new standards
on uncertainty. /,

It also incorporates the Technical Corrigendum ISO 1100-2:%0[1 :2000.

This third edition cancels and replaces the secon?&!oj (ISO 1100-2:1998). Most of the clauses have been

ISO 1100 consists of the following parts, under the general title@rometry— Measurement of liquid flow in
open channels: @
S,

— Part 2: Determination of the stage-discharge relationship @/(

— Part 1: Establishment and operation of a gauging station
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Hydrometry — Measurement of liquid flow in open channels —

Part 2:
Determination of the stage-discharge relationship

1 Scope Qf
O

This part of ISO 1100 spedifies methods of determining the stage-discharge relationship for a gauging station.
A sufficient number of dis e measurements, complete with corresponding stage measurements, are
required to define a stage-dis@e relationship to the accuracy required by this part of ISO 1100.

Stable and unstable channel considered, including brief descriptions of the effects on the
stage-discharge relationship of shi controls, variable backwater and hysteresis. Methods of determining
discharge for twin-gauge statlops' ultrasonic  velocity-measurement  stations, electromagnetic
velocity-measurement stations and otl@complex rating curves are not described in detail. These types of
rating curve are described separately in o& International Standards, Technical Specifications and Technical
Reports, which are listed in Clause 2 and t igbliography.

s

2 Normative references GL/

The following referenced documents are indispen% for the application of this document. For dated
references, only the edition cited applies. For und references, the latest edition of the referenced
document (including any amendments) applies. 0

ISO 748, Hydrometry — Measurement of liquid flow in open%rnels using current-meters or floats

ISO 772, Hydrometry — Vocabulary and symbols G/é

ISO 5168, Measurement of fluid flow — Procedures for the evaluati uncertainties

ISO 9123, Measurement of liquid flow in open channels — Stage-fall-di Ige relationships

ISO 15769, Hydrometry — Guidelines for the application of acoustic vel meters using the Doppler and
echo correlation methods &

ISO/TS 24154, Hydrometry — Measuring river velocity and discharge with acoust%qpler profilers

3 Symbols

For the purposes of this document, the symbols given in ISO 772 and the following apply:

A cross-sectional area
B cross-sectional width
p power-law exponent (slope on logarithmic plot) of the rating curve
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