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Abstract
There are numerous theories describing self-formed 2D drainage networks, and also

formulations describing the hydraulic geometry of single self-formed channels. Here we join
these together for a complete description of the problem of fluvial drainage networks.
Theories predicting 2D networks themselves include purely statistical and topological
approaches like random walk models, observational and experimental studies, process-
based models, and optimality based models. Natural drainage networks and most simulated
drainage networks generated by probabilistic models show self-similarity in the form of
power law rules for characteristic parameters such as basin area A, stream length L and
stream slope S as related to stream order. Formulations describing bankfull hydraulic
geometry, on the other hand, characterize parameters such as bankfull depth H, width W and
slope S as power law functions of bankfull water discharge Q and sediment transport rate Q
for a single channel within certain ranges of bed grain size D. We approximate the bankfull
water discharge Q of a single channel as a linear function of its basin area A according to the
Rational Method of hydrology. We amalgamate a probabilistic model of 2D drainage networks
with physically-based relations for bankfull hydraulic geometry of the channels within the
network to reverse-engineer a full generic 3D fluvial landscape within a catchment, including ] 17 October 2025
relevant channel and hillslope attributes. Our analysis applies to low-amplitude montane @
landscapes with subdued tectonics. It is fully scalable in terms of catchment area,
characteristic gravel grain size and annual precipitation rate. The application we report is for

a purely alluvial system, but it is generalizable to systems where bedrock also plays a role. @
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Laboratory, a water resources/fluid mechanics laboratory in the same department. Prof. .
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an e-book, “1D Sediment Transport Morphodynamics with Applications to Rivers and Turbidity ’

Currents.” One of Prof. Parker's major research goals is to use the fundamental techniques of Ms. Crystal Lau
fluid mechanics and applied mathematics to treat interesting geomorphological problems. cecrystal@ust,hk
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