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» With Landlab, you design the model, but you don’t necessarily have to do any coding.  You can use exclusively pre-built process components, or 
create your own process components and link them to existing components.
» We illustrate some example component categories (in yellow) and process components (in green), and some potential Landlab outcomes.  
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The Landlab project creates an environment in which scientists 
can build a numerical landscape model without having to code 
all of the individual components. Landscape models compute 
�ows of mass, such as water, sediment, glacial ice, volcanic ma-
terial, or landslide debris, across a gridded terrain surface. Land-
scape models have a number of commonalities, such as operat-
ing on a grid of points and routing material across the grid.  Sci-
entists who want to use a landscape model often build their 
own unique model from the ground up, re-coding the basic 
building blocks of their landscape model rather than taking ad-
vantage of codes that have already been written. 

Whereas the end result may be novel software programs, many person-
hours are lost rewriting existing code, and the resulting software is often 
idiosyncratic and not able to interact with programs written by other sci-
entists in the community.  This individuality in software programs leads 
to lost opportunity for exploring an even wider array of scienti�c ques-
tions than those which can be addressed using a single model.  The 
Landlab project seeks to eliminate these redundancies and lost opportu-
nities by creating a user- and developer-friendly numerical landscape 
modelling environment which provides scientists with the fundamental 
building blocks needed for modeling landscape processes.  

Landlab will include a number of independent, interoperable components such 
as (1) a gridding engine to handle both regular and unstructured meshes, (2) an 
interface for space-time rainfall input, (3) a surface hydrology component, (4) an 
erosion-deposition component, (5) a vegetation dynamics component and (6) a 
simulation driver.  The components interface with each other using the basic 
model interface (BMI) and will be fully compatible with the CSDMS Modeling 
Toolkit.  Users can design unique models simply by linking together already-built 
components into a “new” landscape model within the landlab environment.  Al-
ternatively, users can design new landscape models by creating process compo-
nents that are specialized for individual studies and linking these new compo-
nents with preexisting Landlab components.
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Landscape shaded by elevation (red high, 
blue low).  Axes labels are in meters.
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