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INTRODUCTION

Progress has been made in describing river-bed scour and
£ill at a given stream section. One needs only the data routinely
collected at a stream-gaging station to observe scour and fill at
that station. However, similar progress has not been made to
determine whether or not the scour and fill observed at a given
section extends over a relatively long reach of channel. Gaging
stations are generally located too far apart to draw any conclusions
as to scour processes between stations. It remains necessary then
to establish a sufficient number of cross sections along a channel
to describe the downstream pattern of river-bed scour.

The purpose of this paper is to present recent observations
of channel scour and fill over relatively long reaches of three streams
in the western United States. Separate sections have been devoted to
those observations on an ephemeral channel and those on perennial

streams.
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EPHEMERAL STREAMS

Geographic Setting and Basic Measurements

The Arroyo de los Frijolés is a sandy ephemeral channel
located about 4 miles northwest of Santa Fe, New Mexico. Physio-
graphic and hydraulic characteristics of channels in this locality
have been previously studied. Only a summary of those characteristics
pertinent to the present paper are presented here.

Normally, flows are the result of runoff from local thunder-
storms during the summer months. The flash flood isvtypical._ Peak
flow occurs within several minutes after the initial flood wave.
Throughout the study reach, the chennel increases in size/from a rill
near the watershed divide to a width of about 100 feet downstream.
Th?ﬁbéd is’composed of median sand and & moderate amount of gravel.
This material extends downward meny. feet, far deeper than the scour

that occurs. The median sand-grain diameter is about 0.5 mm.



Scour and fill data from the Arroyo de los Frijoles
were.collecteé by means of scour chains during the five years,
1958-1962; Deferndnation of the amount 6f scour and fill using
the chain method is a simple procedure. The chains are buried verti-
cally in the stream bed with the top link at or slightly above the
bed surface. After a flow, the elevation of the stream bed is
resurveyed and the bed is dug until the chain is exposed. If a scour
has occurred, a portion of the chain will be lying horizontally.

The difference between the previous stream-béd elevation and the
elevation of the horizontal chain is the depth of scour. The 4if-
ference between the existing bed elevation and tihe horizontal chain
is the depth of fill. If no scour has occurred, the depth of £ill
is the increase in bed elevation.

Scour chains, each four feet in length, were installed along
a reach of nearly six miles. The location of the chains usually
followed ﬁhe low-water channel. Thus, a flow in any‘reaqh of the
channel could be expected to pass over the chain location. Over
most of the study reach, chains were placed on 1000-foot intervals.
In one reach of 2000 feet, chains were placed on 10Q-foot intervals.
This spacing was.believed sufficient to determine any dovnstream
trend in fhe scour pattern in this arroyo. At seven of the chain
sections, additional chains were installed across the width of the

channel and ﬁrovided an indication of any lateral variation in scour.



(bservations of Scour and Fil

(nh the average, there are about three flows down the arroyo
each year. Scour and fill data are available for nost flows in
the five-year period. However, since sone chains were installed
before others, an equal |length of record does not exist for each
chain location. |In addition, some chains, usually those in the
upper nost or | owernost reaches, were not surveyed after each flow
These m ssing segments of data disallow a true accurul ative val ue
of scour and fill. However, the net change in bed el evation since

the tine of the initial survey may still be obtai ned.

By 1959, the najority of the chains had been installed al ong
the arroyo. Scour and fill data for a sanple flow, for the year 19&2,
and for the period 1959-1962 are shown on Figure 1. For each flow on
this figure, the |ower dashed line represents the depth of scour and
is plotted agai nst distance along the channel. The upper dashed |ine
represents the depth of fill. The heavy solid line represents the
net change in bed el evation after scour and fill. The upper portion
of Figure 1 shows the drainage area studied and the general |ocation

of the chains by chai n nunber.



