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Supplementary Figure 1. Physiographic diversity index. a. Shannon index derived from the paleo-
physiography morphometrics at global scale and b. for Northeast Africa (chosen example at 26
Ma). c. Longitudinal and latitudinal distribution of the physiographic diversity index Ppw
aggregated over 0.5° bands with light green range representing the 5t to 95 percentile range.
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Supplementary Figure 2. Evolution of South America physiographic diversity index since the
Upper Cretaceous. a. Three maps highlighting different stages of physiographic distributions with
(1) limited high physiographic diversity zones during the early phases of the Andean Mountains
building in the Upper Cretaceous, (2) a pulse of high diversity regions across the continent
following the drying of the interior seaway during the Paleocene, and (3) high physiographic
diversity mostly concentrated on the Andes at present-day. b. South America average temporal
trends in physiographic diversity areas (percent of continental area) for high (red — Ppiv > 0.75) and
low values (blue — Ppyy < 0.25). c. South America temporal change of Ppy (with lower quartile Qi
(25%), median (Q2), and upper quartile Qs (75%)) and estimated likelihood for Ppv (probability

density function — PDF). Bottom panel shows the corresponding physiographic variety index
(Pvar).
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Supplementary Table 1. Hierarchical classification values. Top table shows the parametrisation
for the slope and water flux variables. Bottom table describes the classification of landforms
made by combining the two observation scales of the standardized topographic position index

(TPIse| TPIsc for fine and coarse respectively).

Category
1 2 3 4 5 6 7
Slope (degrees) <0.125 >0.125 >0.25 >0.5 20.75 215 >3
Water flux <7 57 >8 59 >10
(Log-scale m3/yr)
Coarse scale TPlsc
3 7 10
Upland incised drainages Flat ridge tops Mountain tops
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Supplementary Video 1. Phanerozoic landscape dynamics. Simulated physiographies under
surface processes action showing continental topography evolution and river networks (dark
blue).

Supplementary Video 2. Phanerozoic erosion and deposition evolution for each time slice.
Simulated erosion/deposition rates (blue/red respectively) under riverine and hillslope
processes.

Supplementary Video 3. Phanerozoic distribution of sediment flux to the ocean. Positions of
river mouths delivering the largest volume of sediments to the ocean (500" largest rivers).
Circles color and size are scaled based on sediment flux values.

Supplementary Video 4. Phanerozoic distribution of water flux to the ocean. Positions of river
mouths delivering the largest volume of water to the ocean (500%" largest rivers). Circles colour
and size are scaled based on water flux values.
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