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Supplementary Fig. 1 | Ongoing river capture. An ongoing river capture between Amazon Basin and
Orinoco Basin. When the capture is completed, the Amazon Basin will gain an area of 40000 km? from
the Orinoco Basin!. Refer to Supplementary Fig. 3a and Data availability statement for the location.
Satellite imagery ©[2023] Google Earth.
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Supplementary Fig. 2 | Timescale of divide motion. a | Simulated timescale required for a divide to
achieve steady state?, with circles representing the median value. b | Simulations? show that the divide
timescale decreases with river erodibility, meaning that wet climate and soft rocks require less time to
reach steady state. Myr: million years.
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Supplementary Fig. 3 | Rift margin escarpments. a | Major escarpments on Earth, identified using
Google Earth image and 1-km resolution topography from Shuttle Radar Topography Mission®. Refer to
Data availability statement for the vector data of the escarpments (Google Earth KMZ file). b | Example
of a typical escarpment in Brazil, showing a drainage divide-escarpment system. We used Google Earth
image to depict the river system and the escarpment’s edge, with a drainage divide marked based on
HydroSHEDS*. Satellite imagery (triple vertical exaggeration) ©[2023] Google Earth.
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Supplementary Fig. 4 | Divide migration rate decreases on the way to a steady state. We derived this
conceptual model based on previous numerical simulation results>. In those simulations, the migration
rate of the main drainage divide typically decreases as it approaching stable position. The degree of
disequilibrium refers to the divide itself, not the river profile. This conceptual model is only applicable
to scenarios involving non-escarpment landscapes without horizontal advection. Or in cases of advection,
but the fixed plate boundary was used as the reference frame for measuring divide migration rate. The
timescale of divide motion is the duration from the beginning of a perturbation to attaining a steady state.



Location of the main divide influences surface air temperature, Himalayas
Tibetan Plateau Divide

Tibetan Plateau >
5
| (21
| 103
| @
| Y
| 0 g
| =
| [}
India ‘ -10 g
100 200 300 400 500 -~
Distance (km)

Location of the main divide influences surface air temperature, Madagascar
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Supplementary Fig. 5 | The position of the main drainage divides affects the Himalayas and
Madagascar temperatures. We obtained mean annual air temperature data between 1981 and 2010 at a
1-km resolution from CHELSA®. The 1-km resolution elevation data comes from the Shuttle Radar
Topography Mission®. The position of the main divides is based on HydroSHEDS*. We used a 20-km
wide swath in both the Himalayas and Madagascar to determine the average temperature. For both
regions, we created 101 profiles, each spaced at 200 m intervals within the 20-km-wide swath. See Data
availability for the locations of profiles.
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Supplementary Fig. 6 | Drainage divide migration on Mars. Martian surface is peppered with impact
craters, which would have interacted with surface runoff both as a topographic barrier and as a sink. An
impact crater rim is typically elevated, acting as a potential drainage divide. Crater rims and walls can
be eroded by diverse processes, including precipitation-induced runoff, the release of subsurface liquid
CO; or groundwater, melting snow and frost, and dry materials. a | The topography of Mars from Mars
Orbiter Laser Altimeter'® shows the locations of craters analysed in this Review. The yellow points
represent 425 paleolakes'' fed by at least one valley. b | Gully erosion on the wall of an impact crater
gradually pushed the divide outward by up to 2.5 km (Context Camera!?). The location of the old divide



(crater rim) was inferred, assuming the original crater was circular. ¢ | Google Earth image shows that
the gullies on the exterior wall of the Apollinaris Patera volcano may have pushed the crater rim inward.
Unlike impact craters with roughly circular rim, volcanic crater rim varies in shape, making it challenging
to confirm whether the gullies have caused the movement of the rim. d | Divide may shift through top-
down drainage reorganisation induced by two crater lake breach events (Google Earth). We reconstructed
the location of the old divides from the overall shapes of the two craters.
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Supplementary Fig. 7 | Martian crater wall retreat rates. Scarp retreat (a proxy of divide migration)

rates measured at 801 sites on the wall of ten Martian impact craters. The distances of the scarp retreat
and the ages of the ten craters were obtained from ref.'3 and refs.'>'3, respectively. Myr: million years.
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Supplementary Fig. 8 | Constraining climate information from the location and mobility of
drainage divides. By assuming inactive tectonic deformation, uniform rock type, and the absence of
vegetation, it is possible to constrain climate information from the current location and migration history
of drainage divides. The fundamental principle of this method is that in tectonically inactive regions,
divide motion is solely driven by erosion (Fig. 3). The movement of a divide away from the geometric
centre of a hill can suggest more rainfall/ice on the gentle side and/or a prevailing wind towards the steep
side. This approach can be applied to celestial bodies with hills or mountains and surface erosion, such
as Mars and Titan. Topography can be used to measure the hill geometric centre and the present divide
location. Topographic evidence of river capture, such as elbow of capture with knickpoint upstream, can
provide a rough location of the old drainage divide, as demonstrated in Figs. 2 and 5.
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