AL B IR E S E0 #5H]

A Method of Rating Curve Adjustment
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Summary

With the use of manY rivers increased nearly to the capacity, the need :for
information concerning daily quantities of water and the total annual or seasonal
runcff has become increased. |

A sYstematic record of the flow of a river is commonlY made in terms of the
mean daily discharge Since. a single observation of stage is converted into
discharge by means of rating {curve, it is essential that the stage discharge
relations shall be accurately established.

All rating curves have the looping effect due chiefly to channel storage and
variation in surface slope. Loop rating curves are most characteristic’ on streams.
with somewhat flatter gradients and more constricted channels.

The great majority of gauge readings are taken by "unskilled observers once a
da¥ without anYy indication of whether the stage is rising or falling. .

Therefore, normal rating curves shall show one discharge for one gauge height,
regardless of falling or rising stage.

The above reasons call for the correction of {the discharge measurements taken.
on either side of flood waves to the theoretical steadY-state condition. The:
correction of the discharge measurement is to consider channel storage and
variation in surface slope.

(1) Channel storage _

As the surface elevation of a river rises, water is temporarily stored in the
river channel. Therefore, the actual discharge at the control section can be
attained bY substracting the rate of change of storage from the measured discharge.
- (2) Variation in surface slope _

From the Manning equation, the steadY state discharge Q in a channel of given
roughness and cross-section, is given as
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When the slope is not equal, the actual discharge will be @,.;oc v/ Al . Al

dh)dt
c

may be‘expressed in the form of Al= - and the celerity is approximately

equal to 1.3 times the mean water velocity. Therefore, The steady-state discharge
can be estimated from the following equation.

9= Q,-,:4 anjd
~dhjdt
*/(1 = 1.3Qr/-fI )

If a sufficient number of observations are available, an .alternative procedure can

be applied. A rating curve may be drawn as a median line through the uncorrected.

values. The values of
and dh/dt by use of Eq. (7) and (8),

can be Yielded from the measured quantities of @,.s

From the 1/cI v. stage relationship, new values of 1/cI are obtained and
inserted in Eq. (7) and (8) to Yield the steady-state discharge Q.
The new values of Q are then platted against stage as the corrected stead¥-

state curve.
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