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MOTIVATION:

- Landscape evolution involves complex feedbacks Boundary Conditions
between climate and tectonics over time and
space.
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- Topography acts as a control on climate by
disturbing atmospheric circulation and y
causing Oorog raphic precipitation. 90°0'0"W 80°0'0"W 60°0'0"W

- Climate acts as a control on topography by Y S S A A Figure 3: Initial topography input into WRF. Five low elevation, low relief

Case (% of modern elevation)

eroding material off of the landscape. o IelTi (GRS Usig AR topographies created in Landlab are placed at varying latitudes and climate

- Understanding the coevolution of climate and topography showing the strong regimes along South American coast. Elevations between each Landlab

. : influence of topography on : . :
tectonics together will further our knowledge of Srecipitation. ORI topography are interpolated to create a continuous mountain range and

what controls are most important for landscape | (Poulsen et al., 2010) avoid atmospheric circulation around the base of each simulated mountain.
evolution.

APPROACH:

We couple a high-resolution climate model to a landscape evolution model to
study the coevolution of climate and tectonics. Climate characteristics will be
created based on the topography produced in the landscape evolution model
and the land surface will be modified through tectonics and precipitation
induced erosion allowing for complete climate-topography interactions.

MOoDELS:

Landlab: A Python-based landscape evolution model.
1) Calculates erosion (E) at each cell using bedrock erodibility (K), discharge
provided from WRF-Hydro (Q), and slope (S).
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2) Updates elevations using erosion and uplift.
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Elevation = Uplift - Erosion

WRF (Weather Research Forecasting): A Fortran-based weather prediction
model that produces precipitation maps input into WRF-Hydro.

WRF - Hydro: A Fortran-based hydrologic model that routes precipitation from
WREF through the topography provided by Landlab using the D8 flow routing
methodology and diffusive wave formulation.
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.g D8 flow routing is a 1-D routing methodology in which water moves from a cell
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to one of the 8 surrounding cells with the steepest slope.




