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1 TECTONICINFORMATION FROM CHANNEL NETWORK AND ISSUES

Theorical background

In a variety of natural landscapes, fluvial
channels tend to follow:

S =k A®

(Hack, 1957 Flint, 1974)

Assuming U=E and that a stream power incision
model applies, one predict that :

k = (U/K)r

(Howard,1994; Wobus et al., 2006; Lague ,2014)

—p Tectonic information could theorically
be extracted from channel morphology

k_: channel steepness index, 0: concavity index, S: Topo-
graphic slope, A: drainage area, U: uplift rate, E= Erosion
rate, K: Erodability coefficient

Issue when channel width > 1 pixel

=p Channel extraction from High Resolution DEM

482
480

478

Elevation (m)

476
474
472

470 +

(D8 / Dinf)

101,

Topographic slope
= =
S o

=
o
N

T T T
0 10

T
20
Distance (m)

T T T
30 40

103

=p Slope-area relationship
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NEED FOR A NEW METHOD ACCOUNTING FOR CHANNEL WIDTH

2 METHODOLOGY: SOLVING 2D HYDRODYNAMICS TO DESCRIBE CHANNEL WIDTH

The 2D shallow water equations

Water mass balance equation

Hypothesis
oh , dUh _ "
ot OX - Inertial terms are negligible
Basal friction >> other frictional terms
Flow depth Flow velocity

Conservation of flow momentum
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ph( at + U.]. an ) - pgh( 8—X

Acceleration gravity
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precipiton : water volume
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Eros/Floodos: a particle method for solving hydrodynamics

(Davy et al., 2017)

Account for channel morphology
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NEW HYDRO-GEOMORPHIC DESCRIPTORS

The drainage area per unit width
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A : drainage area per unit width (m)
q: unit discharge (m?/s)
r: rainfall rate (m/s)
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3 APPLICATION EXAMPLE TO THE MULE FORK CATCHMENT,CALIFORNIA

The hydraulic slope - drainage area per unit width relationship Sensitivity of fluvial extent to runoff intensity
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