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Alfalfa Sprouts. We seeded �2.6 kg of alfalfa (1.2 seeds/cm2) by
hand throughout the flume basin, while a low flow irrigated the
basin. We would then allow the alfalfa to grow for 7–10 days,
depending on the air temperature, before we commenced the
run. During this period, five 1,000-Watt metal-halide grow lights
were suspended over the channel to promote growth, and water
was supplied by an irrigation flow not sufficient to transport
sediment. This caused the alfalfa on the margin of the basin to
die off more quickly than the alfalfa near the channel. We
typically ran the flume for 15–20 h over the course of 2–3 days,
by which time the alfalfa started to die because it had been
submerged for an extensive period. We would then replant the
alfalfa outside of the bankfull channel and allow an additional
7–10 days for the alfalfa to grow. During the course of this
experiment, we seeded alfalfa 11 times. The alfalfa sprouts have
one primary tap root, with very small secondary roots. The
rooting network differs from mature riparian vegetation, which,
typically has a broader rooting structure, but is similar to the
rooting structure of young cottonwood (Populus sp.) and willow
(Salix sp.) trees (1).

Sediment. Of the 102 kg of coarse sediment fed during the
experiment, 82% was fed during the first 71 h (Fig. S1). This is
partially due to increased supply during high peaks and also
because we increased our efforts to eliminate aggradation at the
upstream end of the flume as the experiments progressed.
Aggradation upstream of the first bend forced water onto the
floodplain and out of the channel and reduced in-channel
discharge downstream. During the steady portion of the exper-
iment, much of the coarse sediment was derived from erosion of
the aggraded bed upstream of the first bend. We used two types
of commercially available lightweight plastic sediment as model
sand. Both types of plastic ranged between 0.25–0.42 mm in
diameter and were not cohesive. The lightweight plastic for the
first 71 h of the experiment was Urea type II, which has specific

gravity of 1.5. For the remainder of the experiment, we replaced
it with a lighter plastic (Clear-cut), which had a specific gravity
of 1.3. The fine feed rate during the steady bankfull portion of
the experiment (3 kg/h) is equivalent to 460 mg/L, which is within
the range of suspended sediment concentrations during peak
flows (2, 3). The 0.8-mm diameter sorted coarse sediment had
a standard deviation of 1.3 mm. The average shear velocity (u*)
in our experiment was 1.5 and 2.4 times the settling velocity (Ws)
of the plastic sediment (as reported in reference 4). The calcu-
lated critical shear stress was reduced by 66% (for Clear-cut) and
54% (for Urea type II) relative to quartz sediment of equivalent
settling velocity. The critical shear stress for the plastic sediment
was calculated using the best-fit line to the Shields curve
proposed by (5).

Converting Experimental Time to Field Time. Once a steady channel
width developed, migration rates were calculated using the
methods described in Micheli and Kirchner (6). Extrapolating
our experiments to the field requires scaling our experiments to
the field and then estimating the data to years (the typical time
unit of migration rates), by estimating the exceedance probability
of bankfull f loods. In Froude-scale models like this experiment,
time is scaled by multiplying the experimental time by the square
root of the scaling factor (5, 7, 8). Field time is converted to
experimental time by:

tf lume � ��tfield [1]

where tflume is the experimental duration, � is the scaling factor
(and is less than 1), and tfield is the equivalent time in the field.

Assuming � ranges between 1/50 and 1/100, our 136-h exper-
iment corresponds to 40 to 57 days of bankfull or greater flow.
Although there is significant variation, bankfull f low is exceeded
�8 days per year in Wyoming (9) and Colorado (10). Nixon (11)
found that bankfull discharge occurred 2.2 days per year for 29
rivers in England and Wales, but this was based on only 5 years
of data at each river, whereas much of the data from Andrews
and Nankervis (10) is from gauges with at least 15 years of data.
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Fig. S1. Cumulative sediment feed for coarse (black) and fine (gray) sediment. The coarse feed was adjusted to prevent aggradation upstream of the first bend,
and the majority of the coarse feed was supplied in the beginning of the experiment.
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Movie S1 (MOV)

Movie S1. The video consists of overhead photographs of the flume every 20 min. Flow is from right to left, and the entire flume width is shown. The brown
sediment is sorted coarse sediment that made up the bed and floodplain before the experiments, the white sediment is fine sediment, and the blue sediment
is identical to the brown, but fed from the upstream end of the flume.
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