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STREAM GAUGING TECHNIQUES

Presentation based on the WMO Manual on streamgauging

(2010), Volume II Chapter 2, with additional material 

provided by Alexandre HAUET (EDF DTG Grenoble, France)
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Sunday, September 02, 2018

STREAM GAUGINGé WHAT FOR ??
ÁDifferent needs :

Ã Knowing the discharge of a river at a given place and a given time:

ÅCheck environmental regulation (ecological instream flow) / Punctual studies

ÅĄ Discharge measurement by field hydrologist

Ã Knowing the discharge of a river continuously (and in real-time):

ÅUse of a rating curve :
ïMeasurement of the water stage at a station, continuously and in real time

ïEstablishment of a stage-discharge relationship (rating curve), based on gaugings

ïComputation of the discharge from the measured stage

IAHR / WMO / IAHS International Streamgauging course



|  3

Sunday, September 02, 2018

RIVERS ARE COMPLEX
ÁComplexity at the spatial scale:

ÁComplexity at the time scale

Upstream

Downstream

17m

IAHR / WMO / IAHS International Streamgauging course
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RIVERS ARE COMPLEX
ÁInteraction with the environment:

ÁĄ No instrument for measuring directly the discharge continuously 

Ã Ą rating curve

ÁĄ Not a unique gauging methods :

Ã Different methods / Field hydrologist toolbox

How the Mississippi 

has changed courseé

IAHR / WMO / IAHS International Streamgauging course
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LET SPEAK THE SAME LANGUAGE
ÁHydraulic description of a river cross-section:

IAHR / WMO / IAHS International Streamgauging course
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LET SPEAK THE SAME LANGUAGE
ÁHydraulic description of a river cross-section:

Ã Geometric characteristics

Bathymetry

Water 

depth

Wetted 

area

River width
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LET SPEAK THE SAME LANGUAGE
ÁHydraulic description of a river:

Ã Geometric characteristics

Ã Cinematic characteristics

Bathymetry
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LET SPEAK THE SAME LANGUAGE
ÁHydraulic description of a river:

Ã Geometric characteristics

Ã Cinematic characteristics

Bathymetry

Water 

depth

Wetted 

area

Flow 

velocity

River width

Discharge : Q = wetted area * mean velocity

[m3/s]       [m2]              [m/s]

Volume per unit time
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LET SPEAK THE SAME LANGUAGE
ÁDischarge is :

Ã a characteristic quantity of the state of the river and the basin

Ã a characteristic quantity for 

Åwater resource management

Ådrinking water

Åirrigation

Åhydroelectricity / cooling of power plants

Åquantifying flood risk

Åé

ÁRivers.. Itôs not only a matter if discharge

Ã Sediment transport, biology, ecology, pollution, fishingé

Ã But it is out of the scope of this course !

Jiang Zi Gjiang
Desman of Pyrénées

Mékong
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STREAM GAUGING METHODS
Á3 classical methods for stream gauging: 

Ã Volumetric method

Ã Tracer dilution method (slug and constant-rate injections)

Ã Velocity-area method (current meter and ADCP)

ÁOther ways for measuring stream discharge :

Ã Non-intrusive methods (course of Ichiro Fujita)

Ã Index-velocity method (course of Jérôme Le Coz)

Ã Precalibrated measuring structures (course of Roberto Ranzi)

Ã Indirect determination of flood peak (course of Jérôme Le Coz)

ÁWMO reference documents :

Ã WMO Manual on Streamgauging (2010)

Ã WMO Guide to Hydrological Practices, Volume I
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