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OpenEarthscape enhances cyberinfrastructure of the 
Community Surface Dynamics Modeling System 
(CSDMS). CSDMS is an NSF-supported research facility 
that supports computational modeling in earth-surface 
science by engaging community, providing computing 
resources, and promoting education. and some stuff in 
hidden text    

    

OpenEarthscape
A community platform for computational modeling of earth-surface processes

Landlab Toolkit Basic Model Interface

Babelizer Python
Modeling
Toolkit

EarthscapeHub Examples

OpenEarthscape is suite of community numerical 
models, analysis tools, standards, documentation, and 
cloud resources for research in earth-surface processes. 
and 
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Terrestrial Both Coastal/Marine

Science themes addressed by 

OpenEarthscape.

EIT = Earth in Time report (2020)

SC = Sea Change report (2015)

https://csdms.colorado.edu

This poster highlights 
several elements of 
OpenEarthscape. and 
and

    

OpenEarthscape &

Landlab is an open-source Python 
package for building and exploring 
grid-based numerical models. 
Features include:
o Graph-based grid objects
o Modeling with components
o Numerical, I/O, & other utilities 
and and

    

Example: a simple landscape evolution model in 18 lines of code

The Basic Model Interface (BMI) is a language-agnostic API 
standard for numerical model codes. BMI defines a set of 
functions for initializing, querying, running, and coupling 
model codes. The current BMI package includes language 
specifications and examples for C, C++, Fortran, Python, 
Java, and (soon) Julia. Through the OpenEarthscape project, 
the BMI standard is now overseen by a council of active users, 
with representatives from CSDMS, NOAA, US Geological 
Survey, Deltares, and eWaterCycle. and here is some invisible 

text nd and

Example BMI functions

BUILD
develop a new model code

COUPLE
combine models for two-way feedback

MODIFY
adapt a model to do something new

LINK
connect model(s) in a one-way workflow

APPLY
use an existing model to do a new thing

REPRODUCE
regenerate a prior result

Taxonomy of modeling tasks
(from Tucker et al., 2022)

https://bmi.readthedocs.iohttps://landlab.github.io

Read more about CSDMS, its history, goals, and technology in:
Tucker et al. (2022) Geoscientific Model Development, 
https://doi.org/10.5194/gmd-15-1413-2022
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The babelizer is an open-source Python utility for wrapping 
model codes that expose a Basic Model Interface (BMI) so 
that they can be imported as Python packages. The babelizer 
serves as a language-bridging tool, allowing a researcher to 
run codes written in C, C++, or Fortran by calling Python BMI 
functions. aand sand thatond  and here is some invisible text 

nd and

    

https://babelizer.readthedocs.io

Codes in CSDMS Model 
Repository, by language

Example of a babelizer configuration file
(from Hutton et al., 2022, JOSS)

The Python Modeling Toolkit (pymt) is an open-source Python 
package that provides the tools needed for running and 
coupling models that are equipped with the Basic Model 
Interface (BMI). Pymt allows Python scripting to function as a 
framework for coupled modeling and model-data integration. 

and and and  and here is some invisible text nd and

    

Example pymt code that implements a coupled model of wave-field generation 
and coastline evolution.

https://pymt.readthedocs.io

OpenEarthscape introduces new CloudBank-hosted 
Jupyter Hubs for geoscience research & teaching:

    lab.openearthscape.org for classes & workshops
    jupyter.openearthscape.org for research

Hubs are equipped with CSDMS software as well as 
teaching and learning materials. and so on and so and 

and

Landsliding in rugged terrain. Left: terrain 
and precipitation are data read into Python using 
pymt data components. Right: a Landlab code 
uses the data to model landslide susceptibility. Flash flooding. Hydrograph and 

water depth modeled using Landlab 
& a pymt data component.

Simulating geology from source to sink. Left: pymt couples onshore 
erosion model (in C++, with unstructured mesh) with marine delta model 
(in C, regular grid). Right: Landlab-built simulation integrating rift tectonics, 
erosion, and sedimentation, from mountain tops to the deep sea.
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