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Preface

Quality of design and operation of water projgdepends on reliable streamflow informatiowith
aboosting up number of plannéaydropowerprojects,agriculture,road construction,water supply

and flood control projectthe need forstreamflowdata and information will rapidly increase. These
dataare essential to both the planning and design of these projects and to the effective management
of future infrastructure and installations.

The final reliability of hydrological information directly depends on the quality of the original field
measurements. The good work of a person making these measurements is critical to accurately
estimate the streamflow rates. Field operator has thereftire ultimate responsibility for the
collection of discharge data of an adequate quality.

This manual is intended to be a quick and easy reference for you as you begin with discharge
measurements in natural rivers. The manual concentrates on the curretgrrageamflow

measurement by wading. The method is commonly used in initial investigations of potential mini and
small hydropower sites. The subject of river discharge measurements is vast and complex and this
manual do not pretend to comprehensively éxe it. You should remember that theory can never
replace the practical field experience

The manual is an unofficial, internal publication of ECREEE which was prepared for the purpose of a
training workshop. The distribution of this manual is meant tdifméted. It should be noted that the
document draws heavily on information provided by following fundamental works:
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Vernon B. Sauer,
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Ministry of Environmen&cience and Information Branch for the Resources Information
Standards Committee, (2009).
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(2007)
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Some parts of this manual were taken verbatim from these publications. Although soimesef t
parts are not specifically referred to, credit is hereby given to authors of these publications.
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1. Definitions

ADCP

ADV

Accuracy

Bank, right or left
Crosssection

Crosssection width

Current meter
Cumecs

Depth of stream

Dilution Gauging

Discharge

Discharge
measurement

Float

Flow

Gauging

Gauging section
measuring section

Left Bank

Mean velocity at a
crosssection

Mid-section Method

Mid-Section Segment

Monitoring site

Open channel

Dr GredgPerzyna

Abbreviation for Acoustic Doppler Current Profiler. An instrument that uses
acoustic signalling to measuvelocity, depth and boat speed.

Abbreviation for Acoustic Doppler Velocimeter. A current meter that uses aco
signalling to measure point velocity.

The degree of closeness of individual measurements or calculated quantity tc
actual(true) value.

The margin of a river channel as viewed facing downstream.

A specifiedsection of the streanthat isnormal tothe direction of flow bounded b
the wetted perimeter and the fregvater surface. The measurementosssection
is a vertical plane extending froome edge of the stream to the other angh from
the stream bottom to the surface.

The width of the water surface measured at right angles to the directioroof fl
and at a specific discharge.

A piece of equipment used to measure the stream velocity at point.

Cubic metres per second (m3/s). International System of Units (Sl Units) of
measurenent for instantaneous discharge (rate unit).

The vertical distance below the free surface of a stream to the bottom of the
stream at any point on a crosection.

Any gauging method in which the discharge is deduced from the determinatic
the ratio of the concenttion of the injected tracer to that of the tracer at the
sampling crossection.

The volume of liquid (water) flowing through a cresction of the river, stream,
open channel in &iven)unit of time. Term used interchangeably with streaomfl

Process of measuring the discharge of liquid (water) in a river or an open cha

Any natural or artificial body that is supported by buoyancy. Surface Flddbat
with its greatest drag near the surface, usedd&etermine surface velocities.

The movement of water in a channel without reference to rate, depth, etc.

All of the operations necessary for the measurement of discharge. May also
used to refer to the combined result of the measurement.

The crosssection of an open channel in the plane of which measurements of ¢
and velocity are made.

Bank to the left of an observer looking downstream.

The velocity at a gan crosssection of a stream, obtained by dividing the dische
by the crosssectional area of the stream at that section.

Widely used technique for calculating stream discharge, the midsection meth:
involves the calculation of disctge in individual measurement segments (sub
sections) in @rosssection

Area at a vertical definedy the depth at that vertical multiplied by orealf of the
distance between the preceding and succeeding verticals.

A place where observations of the environment are made; typically a physical
location where sensors are used to measure the properties of one or more
features of the environment (e.g. depth of a river, velocity of the river etc.).

The longitulinal boundary surface consisting of the bed and banks or sides wi
GKAOK (KS fAljdzZAR Fft2ga oAGK I FNBS
deep part of a river or other waterway, and its meaning is normally made clea
adescriptivetermSA G KSNJ adl GSR 2NJ AYLX ASRX ¢
OKIyyStx aFNGATFTAOALfEé OKIYyySto
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Point method of
velocity measurement

Point velocity meter
(ADV)

Propeller current meter
Propeller Pitch

Reach

Right bank
River

Section

Site

Sounding

Spin Test

Stage or stage height

Stream

Streamflow

Stream edge
Stream gauging
Surface velocity
Transect

Velocity-area method

Vertical

Wading Rod

Wetted perimeter
Width of stream

Watercourse

Weir
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Method of measuring the velocity along a vertical by placing a cumester at a
number of designated points on the vertical

NOTE The velocity is usually measured at one, two, three, five or six points
the vertical.

A family of hand held acoustic based instrumentation used to measure water
velocities and water depths during a discrete dischamgasurement (gauging).

A current meter whose rotor is a propeller rotating around an axis approximat
parallel to flow.

Degree of inclination or slope of the blade, or the distance that a given propel
would advance in one revolution.

A straight length o&river channel. A length ginhopen channel between two
defined crosssections.

Bank to the right of an observer looking downstream.

Any natural body of water that flows from a higihaltitude to a lower altitude in &
channel with defined banks. The term used interchangeably with stream.

A portion of a crossection for which velocity is measured or unmeasured.

A place where observations are made; typically a phykication where sensors
are used to measure the properties of one or more features of the river (e.g.
depth, width, water level of a riverNOTE: A synonym of monitoring site.

The operation of measuring the depth from the free surface to the bed.

Test in which the rotor of a curremmheter is spun, either with the fingers or by
blowing into the cup or into the propeller, to check that it rotates freely and
uniformly.

The elevation of the free surface of a streaakd or reservoir relative to a gauge
RFEGdzye LG A& dzaSR Ay (iSNOKIy3IStofte
The generic term for water flowing in an open channel, e.g., including creeks
rivers.

The flow of water in stams, rivers and other channels. Measuremenhef
streamflow is synonymous tihe measurement édischarge.

The point on the stream bank where the stream water surface meets it.
All of the operations necessary fareasuring discharge.
Velocity of a liquid at its surface at a given point.

One sweep across a water course from one bank to the opposite bank with a
ADCP on a moving boat.

Method of discharge determinatiodeduced from the area of the crosection,
bounded by the wetted perimeter and the free surface, and the integration of
component velocities in the crosection.

A vertical line on a crossection where a measurement of depth or velocgy i
made.

Light, hanédheld, graduated rigid rod for sounding depth, and for positioning th
currentmeter for measuring the velocity in shallow streams suitable for wadin

The wetted boundary of an open channel at a speci§ection.

The width of the water surface measured at right angles to the direction of flo
and at a specific discharge.

A river, creek or other natural watercourse (whether modified or not) in which
water is contained or flowévhether permanently or from time to time)

An overflow structure built across an open channel to measure the discharge
channel. Depending on the shape of the opening, weirs may be termed
rectangular, trapezoidal, triangular, etc.
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2. Streams and Rivers

Riveris any natural body of water that flows from a higher altitude to a lower altitude in a channel
with defined banksA river shifts in shape, size, flow pattern of watsdiment content anaolour,
with time (seasonalitypnd space as one moves fraimer sources downstream.

Perennial or permanent (always flow) Rivers (largemuch water)

Ephemeral or episodic(flow only during anc
after storms)

FIGURE 2-1 RIVER CLASSIFICATION

Rivers, creeks and brooks are all names for water flowing in natural channels. The names are pretty
much interchangeable but it is commordgsumed that brooks are the smallest of the three, with
creeks being in the middle, and rivers being the largest.

The discharge (streamflow) in riveds not constant and varies throught the year. Seasonal
distribution of rivers streamflovis closely elated to the precipitation and evaporation regimes in
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their drainage areadvery streamexhibits its own unique pattern agtreamflow variation by month
and seasonDependent of seasonal flow patternser types include:

1 perennial or permanent rivers l{@ays flow) These rivers flow continuously, although
dischargecan vary a great deal over time,

T intermittent or seasonal rivers (flow periodicallyhese rivers flow only at certain times of
the year. Many rivesin semiarid regions are intermittent

91 episodic river®r ephemeral rivergflow seldom,only during and after stormsJhese rivers
are actually the ruroff channels of very dry regions. In these regions of the world, there are
only slight amounts of rainfall and it evaporates quickly.

Different types of streams depending on their sirel seasonality of floware illustrated inFigure
2-1.
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3. River (stream) Channel and its Features

Allrivers (streamsjlow in their channelsThere is no official distinction between streams and rivers,
but streams are commonly held to be smaberdiesp Ly (KA & Yl ydzZa f G§KS §G§SN¥ya
are used interchangeabl$tream (river) channé$ arelatively narrow depression that a stream

follows as it flows downhill. Aver in thechannelis confined by banks.

FIGURE 3-1 VIEW OF STREAM CHANNEL (DEEP VALLEY)

The main features of river chansealre:

Channel crossection:A channel crossection is essentially a "slice” through the channel, made at
right angles to the flow. Data collectedatrosssection provides information on channel
dimensions.Figure3-2 describes the main components of channel cresstion

Streambed(river bottom): is the part of the stream channel that is below the water surfdde
riverbed is the ground at the bottom of the riveoften made up of sand and stones.

Streambanksare partsof the stream channel that are abowbe water level, in other words these
arethe sides of a river or stream between which the water normally flows.

Stream edgdsthe point on the stream bank where the stream water surfateetsit.

Bank top

/

Stream water surface Bank Hight

£

 Stream edge

" Stream bed

FIGURE 3-2 CHANNEL CROSS-SECTION ELEMENTS
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