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The authors have taken up an important and interesting problem of estimating D50 in
streams across the United States, when limited data exists to make these estimates. I
think the data set and analysis is publishable and will be of use to the scientific
community, despite the inherent uncertainties in the estimates in stream systems where
little or no training data is available. The data used for the analysis has been collected for
many years, and if the community waits until sufficient data is present to train the
estimation model more accurately, we will be waiting for a very long time. With this being
said, I think the authors need to provide more clarification regarding where their model
estimates can be considered stronger and where they should be considered weaker; also
some discussion regarding the representativeness of bed sediment data at gauge stations
is warranted.

My biggest concern is that smaller streams may have more limited training data than
exists for larger streams, and the D50 estimates for these smaller streams will involve
greater uncertainty. This is based on the following: (a) a greater percentage of large
streams are gaged by the USGS than small streams; (b) most of the data that does exist
has D50 in the sand range – this suggests that smaller, steeper first and second order
streams that are more likely to be gravel/cobble bedded are poorly represented in the
data set, even though these smaller streams may dominate the total length of streams in
the database. To clarify this issue as to whether my concern is founded, it would be
helpful for the authors to provide a figure with two histograms for comparison: (1) a
histogram that bins the stream database data according to stream size (x-axis) and
analyzes total length of stream in each bin (y-axis); (2) a histogram that utilizes the same
stream size (x-axis) bins and analyzes the number of D50 data points in each bin (y-axis).
The variable chosen to represent stream size will need to be a surrogate such as upstream
catchment area of the reach (totdasqkm) or stream order (streamorde) attributes. If that
analysis confirms that my concern is founded, my recommendation will probably be that
the analysis should be stratified into a dataset with higher confidence (larger streams) and
a separate dataset with lower confidence (smaller streams).



Secondly, I think some discussion is warranted regarding what the D50 data at the gauge
stations represents. Gage stations are established at cross sections in the stream where
flow measurements are convenient and with conditions conducive to high quality flow
measurements – the issue of whether the bed sediment composition represents the reach
is generally not taken into account when the gage station location is established. A large
percentage of gage stations are at bridges. Due to flow constriction at flood stage, bridge
sections are more likely to be subject to significant scour and fill – thus, with the bed
sediment being more representative of the pool than the riffle or cross-over in a reach.
Particularly in gravel-bedded streams, the difference in bed sediment composition
between the pool and the riffle can be substantial. This does not invalidate the data; the
analysis just needs to be clear that the bed sediment at the gage station may not always
be representative of the reach, which will help the user of the data understand its
limitations. I would recommend citing the Edwards and Glysson methods document
(https://pubs.usgs.gov/twri/twri3-c2/), which probably best characterizes how most of the
bed sediment samples were collected and composited at a cross section by the USGS over
the years. A short conversation with Molly Wood or Tim Straub of the USGS would also be
useful to inform your discussion of these issues.
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