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Methods

Computers & Geosciences
Volume 162, May 2022, 105080

A Matlab script for the morphometric analysis of
subaerial, subaquatic and extra-terrestrial rivers,
channels and canyons
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Results
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(a) Canyon elevation at thalweg (green) and surrounding (magenta)

| | | |
(b) Thalweg gradient (S) (smooth)

(c) Channel depth = mean levee height - thalweg (H,), canyon depth = max surrounding - thalweg (H

o)

(d) Bankfull width (B), median bankfull width (BM) =1220m

x1 0° (e) Cross-sectional area = area under transversally inclined line that connects top of both levees (A)

| |
(f) Channel aspect ratio = bankfull width/channel depth (BIHB)

(g) Sinuosity (S/) (from crossover to crossover - magenta; fixed step-length: 20*BM =24500m - red, 12500m - black, 250000m - blue)

(h) Width-to-curvature ratio (B/R)
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(i) Dimensionless meander wavelength (L/B), median meander wavelength (L,,) =3076m
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(i) Slope of left (e, , blue) and right (a,, red) levees and average (black)
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(k) Distance of the thalweg from the centerline (n
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described in detail in

Results — Canyon/Landslides

Pope et al. (2022, in press)

(a) Canyon elevation at thalweg (green) a' surrounding (magenta)
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Results — Channel/Meander

« ca.1km offset

(h-j) Slope of left (aL, blue) and right (aR, red))(leyees and width-to-curvature ratio (B/R)
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(a) Canyon elevation at thalweg (green) and surrounding (magenta)
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Results — Channel/Knickpoints .

(a) Canyon elevation at thalweg (green) and surrounding (magenta)
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Conclusion

Channel Channel Canyon
knickpoint dominated meander dominated landslide dominated
* migrates upstream ~15 km 20y’ | ¢ swing and sweep downstream « on timescales of decades

« shuffling“ sediment downstream | ¢ seems like a state of equilibrium | + storage of ~0.4 km?3 of sediment
(Pope et al., 2022)

morphometric fingerprint: morphometric fingerprint: morphometric fingerprint:
« peak in thalwea aradient * levee slope correlation {\ « decline and peak in
P 99 t with offset thalweg gradient l't

* no change in levee slope $¢ - thalweg movement mn

: .  decreasing levee slope ,
correlation with offset
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