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Recently, the dynamic river networks (DRNs) were proposed as a conceptual framework for modeling environ-
mental fluxes in a river network [Zaliapin et al, JGR-ES, 2010]. In this work, we extend this framework in two
directions. First, we show that the topological diversity of self-similar sub-basins of same Horton order and Toku-
naga parameters does lead to extreme variability in the shape of the sub-basin width functions, which makes
averaged, order-based up-scaling techniques inapplicable for the description of flux in individual basins. To further
illustrate and understand this variability we perform a detailed spatio-temporal analysis of flux propagation over
simulated and real fractal basins. The analysis is facilitated by the hierarchically linked width functions computed
at every stream joint. This approach allows one to clearly visualize the basin’s “vulnerable links” that are prone to
flooding or exceed a threshold flux. Second, we demonstrate that the proposed conceptual framework opens a way
for more detailed investigations related to incorporating spatially explicit dynamics, various degrees of hydrologic
connectivity, and transient hydrologic conditions, all important conditions in modeling biogeochemical processing
and transport in river basins.



