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In other words, discharge q is proportional to a power of water-surface slope s.
From fluid mechanics the exponent m would be expected to be å. The fall.F is
the difrerence in water-surface elevation between two fixed sections and is
usually measured by two conventional river gages. There is no assurance that
the water-surface profile between these gages is a straight line, i.e., that
F/L : s. Conseq'uently the exponent k need not be å and must be determined
empirically.

A slope-stage-discharge relation requires a base gage and an auxiliary
gage. The gages should be far enough apart forF to be at least I ft (30 cm) to
minimize the effect of observational errors. The fall F applicable to each dis-
charge measurement is determined, and if the observed falls do not vary
greatly, an average value F¡ is selected. All measurements with values of
F: Fo are plotted as a simple stage-discharge relation, and a curve is fitted
(Fig. 4-12). This is the qq curve representing the discharge when p : po. If
F + Fo, the ratio F/.Fois plotted against q/qoon an auxiliary chart. The dis-
charge,at any time may be computed by calculating the ratio F/Fsand selecting
a value of q/qo from the auxiliary curve. A value of qo corresponding to the
existing stage is taken from the 4o curve and multipli ed by q / qrto give q. If the
auxiliary curve plots as a straight line on logarithmic pÀper, the slope of the line
isk in Eq. (a-2). The rating just described is known as a.constant-fall rating,
since the adopted mean fall .Fo is constant.
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Figure 4-12 A slope-stage-discharge rating curve for the Tennessee River at Chattanooga, Tenn
(U.5. Geolog ical Sun,ey.l
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