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Model setup

pyBadlands is an open-source landscape evolution model based on a triangulated irregular networks (TIN) discretization.
It can be used to simulate landscape dynamics over regional to continental scales and thousands to millions of years. In
addition to fundamental geomorphological processes, pyBadlands simulates sedimentary basin filling and the formation of5
stratal architectures in response to the interplay between multiple driving mechanisms, such as climate, sea level change,
tectonics, and sediment transport.

Different fluvial incision laws can be used to describe sediment erosion, transport and deposition, including detachment-
limited stream power law, and sediment flux dependent bedrock incision laws (Salles et al., 2018). In this study, we use a single
flow direction and detachment-limited stream power law which takes the form of:10

E = εAm(∇Z)n (1)

where the erosion rate E is modelled as a power function of contributing drainage area A and topographic gradient ∇Z.
The erodibility coefficient ε is equal to 2.0× e−7 yr−1, and is assumed to be uniform temporally and spatially over the whole
domain. The drainage areaA is related to surface water discharge per unit width through net precipitation (Tucker and Hancock,
2010). The parameters m and n are set equal to 0.5 and 1.0, respectively (Salles and Hardiman, 2016).15

pyBadlands makes it possible to simulate hillslope processes using either linear or non-linear diffusion laws (Salles et al.,
2018). Sediment transport in marine realm is defined based on a diffusion law that has been widely used to simulate sedimentary
systems behaviour over large spatial and temporal scale (Paola et al., 1992; Granjeon and Joseph, 1999; Meijer, 2002). Here,
hillslope processes are described using a simple downslope creep law where induced sediment transport depends linearly on
topographic gradient:20

∂Z

∂t
= κ∇2Z (2)

the diffusion coefficient κ is scale-dependent and its value depends on lithology and mean precipitation (Chen et al., 2014). In
our example, the parameter κ is equal to 0.01 m2/yr for subaerial sediments, to 0.05 m2/yr for marine sediments, and to 10
m2/yr for river transported sediment in marine environment. The diffusion coefficient κ is set larger in marine environment
to account for sediments reworking by waves and/or currents. Slow creeping coefficients are usually in the range of 10−425
m2/yr to 10−2 m2/yr, while fast fluvial transport coefficients are often set between 102 m2/yr and 104 m2/yr (Flemings and
Jordan, 1989; Avouac and Burov, 1996). Therefore, our defined coefficients for subaerial and marine environments correspond
to slow creep processes. A critical depositional slope of 0.001 m/m is imposed in alluvial plain regions. Once sediments enter
the marine realm, they are transported using a multiple flow directions approach and fill the available accommodation until
sediment supply runs out.30

Rate of sediment supply

We calculated the total eroded volume at 0.1 Myr intervals over the whole domain (blue solid curve in Fig. S1a) and on the
cross-section (blue dashed curve in Fig. S1a) to estimate the rate of sediment supply change (δS in km3/Myr) through time.
We find that the rate of sediment supply increases as the channel slope steepens (a direct consequence of the stream power law
used in our study), then stabilises after 20 Myr. Three decreases in δS over the whole domain are recorded from 7.8 Myr to35
9.5 Myr, 17.8 Myr to 20 Myr, and 27.5 Myr to 30 Myr (light gray boxes in Fig. S1a). Decreases in δS also occur on the cross-
section but they are shorter lived. These events consistently occur during shoreline transgression which induces less exposed
shelf area to be incised. Comparing the eroded volume for different zones (e.g. source area and transfer zone - Fig. S1a) shows
that the source area exhibits an initial increase in eroded volume followed by a stabilisation period after 20 Myr (orange solid
curve in Fig. S1a). The transfer zone presents similar coincidental patterns of decrease in sediment supply (purple solid curve40
with blue solid curve in Fig. S1a). Erosion and deposition rates from 8 Myr to 9 Myr (Fig. S1b), 18 Myr to 19 Myr (Fig. S1c)
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and 28 Myr to 29 Myr Fig. S1d), reveal that this decrease in erosion volume is also related to downstream channel deposition
across the transfer zone. We attribute this autogenic behaviour to the adjustment of river profiles to base level rise. Negative δS
occurs at around 18 Myr and 28 Myr (Fig. S1a), which reflects greater deposition than erosion.
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Figure S1. (a) Rate of sediment supply defined as the eroded volume calculated in 0.1 Myr increments over the entire domain, the source
areaand the transfer zone (top panel), as well as along the entire cross-section and the source and transfer areas along the cross-section
(bottompanel). See Fig. 3f and (d) for the location of the cross-section. The light gray boxes in (a) highlight episodic decreases in eroded
volume.The erosion and deposition from 8 Myr to 9 Myr, from 18 Myr to 19 Myr, and from 28 Myr to 29 Myr are presented in (b-d)
shows thatchannel deposition in response to sea level rise occurs during the three episodic decreases in rate of sediment supply.
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