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Lecture 1. Overview & General Principles
Begins with an overview discussing types of transport and transport problems, the problems of variability and sparse
information in predicting transport, units and dimensionless variables describing flow and transport, and sediment
rating curves. We then consider a classic transport model for coarse-bedded streams. The model demonstrates that
the main problems associated with accurately estimating transport rate arise because transport is highly sensitivity to
uncertainties in the flow driving the transport (the flow problem) and to uncertainties in the composition of the
sediment bed (the sediment problem).

Lecture 2. The Flow Problem
We examine what determines the distribution of boundary shear stress producing transport. We demonstrate why
one cannot develop a general transport model in terms of water discharge (as convenient as that would be).

Tuesday 27 January
Lecture 3. The Sediment Problem
The effect of sediment grain size shows up in transport models through the critical shear stress for incipient grain
motion. We define standard relations for critical shear stress and discuss its different personalities and applications.

Lecture 4. Topics in Mixed-Size Sediment Transport
Gravel-bed rivers are invariably characterized by a very wide range of grain sizes. We consider three problems of
mixed-size sediment transport (partial transport, armoring, and the effect of sand supply on transport rates) and in
the process build two transport models. There is a focus in several lectures on building transport models—not that
you would necessarily want to build your own—but knowing how they the models are built helps you to understand
how they work and how to use them responsibly.

Wednesday 28 January
Lecture 5. Estimating Transport Rates
Finally, we get to the very basic (and difficult) problem of estimating transport rates, considering whether the
balance of effort and accuracy is better served with a formula prediction, with many transport observations in the
field, or a hybrid. We consider the very difficult problem of sampling bed material transport and present a calibrated
approach that appears to address the “flow” and “sediment” problems and to optimize the tradeoff between effort
and accuracy.

Lecture 6. Sediment Transport and Channel Change
In the last lecture, we combine a transport relation with governing equations for the flow to develop approximate
relations that can be used to estimate whether a stream channel is likely to store or evacuate sediment, which is the
first step is evaluating possible channel change.
These lecture notes, along with a few spreadsheets and journal papers, can be downloaded from a URL to be
announced in class.
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