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Mathematics of Stream Networks
Quantitative framework for stream networks

Horton-Strahler Stream Ordering System

Streams as fractals



Fractals and Fractal Dimensions
Self-similarity and Heavy Tails

Fractal Dimension

Complexity and Space-filling

Fractal methods in streams
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Divider (Richardson) Method



Functional-Box Counting



As a function of bifurcation and length
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Implications
Generally fractal

Similar to values across watersheds

Techniques create varying ranges of dimension

Only divider method illustrates sinuosity vs branching

Higher fractal dimensions have higher drainage densities

More space-filling



Further Study
Simulate Tree Networks of Similar Dimension

Probability Distribution in Statistical Fractals

Catchment Area vs Bifurcation Ratio
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