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Obtaining discharge records for elluvial sand channel streams has
been and probably always will be & probvlem bvecause a uanigue relation belween
stage and discharge does not exist. HNot only is the stage-discharge relation
affected by local scour and 111 of the bted, but also by the fact that the
bted form, and hence resistance to flow varies with changes in flow, fluid,
bed material, end channel characteristics. The various bed forms that can
occur in alluvial sand channels; the factors ihat affect the Led forms; and
the resultant change in resistance of flow and stage and depth discharge
relations have been presented by Simons and Kichardson, 1960, Colby, 1930,
Simons and others, 1961, Damwdy, 1961, @nd Simons and Richardson, 1961, and
need tut little elaboration here. The various bed forms that can occur in
alluvicl cand channels have bteen classified into two flow regimes, on the
basis of similarity in ved form, resistance to flow and mode and magnitude
of sediment transport. The two flow regimes and thelr bed forms sre illuse
trated in Figure 1. BPBetween the two flow regimes there is & coanecting
transition where the bed form ranges from those typical of the lower flow
regime, to those bed forms typical of the wpper flow regime.

In sand bed flume experinents the resistance to flow, as meosured
by Maaning n, ranged from 0.020 to 0.035 in the lower flow regime, from 0.C10
to 0.018 in the wpper flow regime, and from 0.035 to 0.010 in the transition
connecting the two regimes. Iowever, whea slope end the characteristics of
the bed material are constant, or neariy so, as they ave at most geging reaches,
the variation in resistance to flow is not large in either the wpper or lower
flow regime. Although there 45 considerably more variatioa in resistance to
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flow in the lower flow regime than in the wpper fiow rezime. In the transition
region vhen slope and bed materisl sxre constant, or nearly s0, there still
exisis o large variation ia resistance to flow. Caging reaches that are cone
sistently in the wper or lower {low regimes should yield fairly consistent
depth-discharge relations, end methods proposed by Troxell (1139, pe 503)
and Baines (857, pe 40) should yield fair discharpge records. Their methods
should also work for gaging reoches where the flow regime changes if the
change occurs fairly rapid. In using their methods for reaches where the
flow regime changes, two depth~dischorge curves exist and the ghift from

ong curve to the other must be determined by careful observation of the goge
high trace. Records for these stations could te further lmproved if methods
were developed to obtain & coutinuous record of depth instead of stage. New
develcopuents in sonic depth sounders should make this possible.

The methods proposed by Troxell and Hnines should not be copected
to work for gaging resches where the bed form is alweys in the transition
ranze or for reaches vwhere the change from one fiow regise to another is not
repid. For these cases the method proposed by ifre LeFever sppears 1o be the
only practical solution at this time. His propoged veloeityeindex method,
which as he states is an sbbreviated discharge measwoment, mekes it poscitle
to obtain @ discharge record firam perdodic messuremenise. The limitations of
the mothod are the accurscy of the ablreviated dischorpge measurements and the
variation in discharge that may occour betuween meosurementse Thus, the wotere
discharge records for gaging reaches where the bed form is in the transition
xvgionmec:parable’towdimnt-diechargemcmﬁa,vmchmmmedm
periodie measurcments.

A possible method of obtaining water-dlscharge records for geglng
reaches in the transition region would be to plot the depthevelocity index on
the gage~height trece and then sketch in & discharge curve in the sane monner
that & gace-height trace for a non-recording station or o sediment concentration
curve are drearae Because the bed form mey change with changes 4in temperature




and with changes in the characteristics and concentrotion of fine sediment, a
change in the gage-height mway occur without a chonge in waler discharge. DDonce
a contimuous record of water ‘temperature and when gvailable periodic suspended

gedinant concentration measurements would help in sketching in & water-diochmrge
cave. In sumaxy, the coucentration of suspended sedimont, when avallable, the

water taperature, the goge-height trace, end the partianl discharge mepsurencnt
should all be considered when constructing water-discharge cuwrves. Dischage
records establiched using this method should be superior to those obtained
using @ gage~beight trace and @ nonexdstent stoge-discherge relation.

The methods conceived by Tromell, Heines and Lefever, are in the
best engineoring tradition end certalnly would isprove discharge recardse.
Bowever, the extent of improvement is limited Ly the cost of obtalning end
entlyzing the necessary data. Recognizing the importance of water to the
nation end the nunber of streams that flow in alluvisl sand channels, it
soems Lperative that controls should be developed and utilized to more mBocu-
ately dotermine both the water and sediment discharge. These coatrols should
have a ctable depth-diccharge relatlion, not seriously effect the behavior of
the stroon, and provide a means of measuring totel sediment discharge.
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