
has flowed into one of the compartments. When the container tips, the
other compartment shifts under the outlet, and the previously filled
compartment drains. If only a volume measurement is desired, all that
is required is a counting mechanism that is triggered for each tip of the
container. For flow-rate measurements, a timing mechanism must also
be used to determine the length of time required for a given number of
tips. This method is often used to measure low flow rates, such as that of
rainfall. The resolution of this instrument is the volume of water re-
quired to tip the bucket.

Finally, volumes and flow rates can be measured directly by gauging
the change of level in a reservoir or some other gathering place for the
period of time that water is added to or extracted from it. Seepage losses
and other water losses must be estimated if this method is to be
accurate.

Velocity-Area/Flow-Rate Measurements

When the mean velocity in an open channel or pipe can be determined
and the cross-sectional area of the flow can be measured, the flow rate pass-
ing a point can be calculated from equation (1). The following velocity-
area/flow-rate methods are often used for agricultural water measure-
ment.

Float Method

The float method provides a way of estimating surface velocity in an
open channel. The velocity of a floating object can be obtained by measur-
ing the time required for the object to move a known distance. The mean
channel velocity is normally 0.8 to 0.9 of the velocity of the floating object.

Manning's Equation

The mean velocity in a channel can be calculated using Manning's equa-
tion,

1.49 /a\( (2)v = -- () (s)~
n p

where n = coefficient of roughness,
a = cross-sectional area of flow (ft2),
p = wetted perimeter of the channel (ft),
s = channel slope (ft/ft),
v = mean velocity (fps).

Values of n are obtainable from published tables for various channel
characteristics. Some values for common types are given in Table 1.
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