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• New dynamic search

• Dynamic, live – on the fly – filtering of 
models based on user-selectable criteria

• Why: nearly 400 community contributed 
model and tool descriptions

• Includes peer  Code Reviewed  indicator

Model Repository: new capabilities



How to get your code peer-reviewed

• Submit for publication in a software review journal
• Ex: Journal of Open Source Software, Journal of Open Research Software

• Get a code peer-review and “badge”
• Ex: COMSESnet, pyOpenSci, ROpenSci

• Submit for publication a (written) paper about your software
• Ex: Geoscientific Model Development, Computers & Geosciences, 

Environmental Modelling & Software



For each model:
● Comprehensive list of publications 
● Model h-index
● Annual publications
● Annual citations

How:
Automated publication search for 141 of the 397 models based on 
keywords, resulted in a total of 14641 model references

Model Repository: new capabilities



Number of citations per year

Number of publications per year



Member support: Help Desk

https://github.com/csdms/help-desk



Member support: 
research software engineer consulting

PROPOSAL SUPPORT

Enhance the broader impacts of your 
project by creating robust, reusable, 

and well-documented software

Engage support of a CSDMS 
research software engineer though 

a rate-based service agreement

PROJECT SUPPORT

Contact the CSDMS Integration Facility at csdms@colorado.edu



Software Cyberinfrastructure: 
CSDMS Workbench

1. Interface standard (BMI)

2. Language interoperability (Babelizer)

3. Model and data components

4. Model-building toolkit (Landlab)

5. Execution and coupling framework (PyMT)

COMPUTING



Basic Model Interface (BMI): specifies a 
common set of control functions:

initialize()

finalize()

get_value()

set_value()

update()

https://bmi.readthedocs.io

BMI webinar: https://csdms.colorado.edu/wiki/Presenters-0409 

https://doi.org/10.21105/joss.02317



Language interoperability

https://babelizer.readthedocs.io



python class
xarray / pandas, BMI

python BMI + setup()

python BMI + setup()

native BMI (C, C++, fortran)

Modeling with interoperable components

Model Components Data Components

model code
(C, C++, fortran)

model code
(python)

Currently available model components:
https://pymt.readthedocs.io/en/latest/models.html

data set
(file, web API, etc.)

OpenTopography
GeoTiff
SoilGrids

USGS NWIS
National Water Model
GridMet

https://csdms.colorado.edu/wiki/DataComponents



https://pymt.readthedocs.io

CEM + Waves

example of pymt grid mapping



Landslide probability (Strauch et al., 2018)

Vegetation & erosion (Schmid 
et al., 2018)

Rainfall-runoff 
(Adams et al., 2017)

Landform evolution
 (Barnhart et al., 2019)

Post-glacial drainage nets (Lai & Anders, 2017)

Evolution of anticlines (Zebari et al., 2019)

Influence of boulders on hillslope and 
channel evolution (Glade et al., 2019)

Sediment provenance as a signal of climate 
and tectonics in sedimentary basins  

(Sharman et al., 2019)

Basin stratigraphy (Steckler et al., in prep)

Hydrology education (Bandaragoda et al., 2019)

Tectonic shear (Gray et al., 2017)

Vegetation dynanamics (Nudurupati et al., in review)

Valley widening 
(Langston et al., 2018)

Sediment yield (Carriere et al., 2019)

https://landlab.github.io

Tidal flow
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Community publications using CSDMS      
tools & protocols, 2020 and early 2021
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Barnhart, K. R., Tucker, G. E., Doty, S., Shobe, C. M., Glade, R. C., Rossi, M. W., & Hill, M. C. (2020). Inverting topography 
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Geophysical Research: Earth Surface, e2018JF004961. https://doi.org/10.1029/2018JF004961.
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Carriere, A., Le Bouteiller, C., Tucker, G.E., Klotz, S., and Naaim, M. (2020) Impact of vegetation on erosion: Insights from 
the calibration and test of a landscape evolution model in alpine badland catchments. Earth Surface Processes and 
Landforms. https://doi.org/10.1002/esp.4741.

Evans, M. J., Scheele, B. C., Westgate, M. J., Yebra, M., Newport, J. S., & Manning, A. D. (2020). Beyond the pond: 
Terrestrial habitat use by frogs in a changing climate. Biological Conservation, 249, 108712., 
https://doi.org/10.1016/j.biocon.2020.108712.

den Haan, R.J., van der Voort, M.C., Baart, F., Berends, K.D., van den Berg, M.C., Straatsma, M.W., Geenen, A.J.P., and 
Hulscher, S.J.M.H.  The Virtual River Game: Gaming using models to collaboratively explore river management 
complexity.  Journal of Environmental Modelling and Software, December 2020.  doi:10.1016/j.envsoft.2020.104855

Hutton, E.W.H., Piper, M.D., and Tucker, G.E.  The Basic Model Interface 2.0: A Standard Interface for Coupling Numerical 
Models in the Geosciences.  The Journal of Open Source Software, July 2020.  doi:10.21105/joss.02317

Iwanaga, T., Partington, D., Ticehurst, J., Croke, B.F.W., and Jakeman, A.J.  A socio-environmental model for exploring 
sustainable water management futures: Participatory and collaborative modelling in the Lower Campaspe 
catchment.  Journal of Hydrology: Regional Studies, April 2020. doi:10.1016/j.ejrh.2020.100669

Lai, J., & Anders, A. M. (2020). Tectonic controls on rates and spatial patterns of glacial erosion through geothermal heat 
flux. Earth and Planetary Science Letters, 543, 116348, https://doi.org/10.1016/j.epsl.2020.116348.

Lipp, A. G., Roberts, G. G., Whittaker, A. C., Gowing, C. J., & Fernandes, V. M. (2020). River sediment geochemistry as a 
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Research: Earth Surface, 125(12), https://doi.org/10.1029/2020JF005700.

Litwin, D.G., Tucker, G.E., Barnhart, K.R., and Harman, C.J. (2020) GroundwaterDupuitPercolator: A Landlab component 
for groundwater flow, Journal of Open Source Software, 5(46), 1935, https://doi.org/10.21105/joss.01935.

Lyons, N.J., Albert, J.S., and Gasparini, N.M. (2020). SpeciesEvolver: A Landlab component to evolve life in simulated 
landscapes. Journal of Open Source Software, 5(46), 2066, https://doi.org/10.21105/joss.02066.
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Pan, B., Cai, S., & Geng, H. (2021). Numerical simulation of landscape evolution and mountain uplift history constrain-A 
case study from the youthful stage mountains around the central Hexi Corridor, NE Tibetan Plateau. Science China Earth 
Sciences, 1-13, https://doi.org/10.1007/s11430-020-9716-6.

Pfeiffer, A.M., Barnhart, K.R., Czuba, J.A., and Hutton, E.W.H. (2020). NetworkSedimentTransporter: A Landlab 
component for bed material transport through river networks. Journal of Open Source Software, 5(53), 2341, 
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CSDMS@HydroShare 

● New model component added  in CUAHSI JupyterHub 

● Data components available in HydroShare

● Clinic in 2021 Annual meeting

https://hydroshare.org



Labs for teaching & learning
• 22 labs available (50% increase 

since last year)

• Many labs are based on 
Jupyter Notebooks (NB)

• Most NB can directly run 
through Binder or CSDMS 
JupyterHub and are 
downloadable to run local if 
preferred  

https://csdms.colorado.edu

Lab topics:
● Rivers: discharge - flood frequency - sediment load - evolution of meanders - evolution of channels
● Permafrost: spatial patterns of occurrence - active layer - future scenarios
● Glaciers: growth and retreat of a valley glaciers
● Intro to CSDMS tools: Landlab - BMI - PyMT
● Data components: SoilGrid - NWM



ESPIn2021 
8th - 17th June 

Goal: expand the use of cyberinfrastructure among early-career members of the ESP research 
community with training that increases their competence and confidence with using 
cyberinfrastructure tools to advance the fundamental science of ESP.

• received 94 applications in March 2021.

• redesigned ESPIn2021 to be online for 8 days

• developed non-biased selection metrics 

and blind candidate review 

• Resulted in a diverse group of 29 participants

• 6 science lectures

• Professional panel



Webinars

• Every semester 3-4 
webinars

• Wide variety of topics 
around modeling, best 
modeling practices, 
modeling tools, etc.

• Webinars are recorded & 
posted on CSDMS 
YouTube-channel, so can 
be viewed later 
https://www.youtube.com/
user/CSDMSmovie/playlists

https://csdms.colorado.edu/

https://www.youtube.com/user/CSDMSmovie/playlists
https://www.youtube.com/user/CSDMSmovie/playlists
https://csdms.colorado.edu/


What’s next for CSDMS?

We want to hear from you!

• Community survey

• Breakout discussions:  
Tuesday & Wednesday

• Send your thoughts to: 
csdms@colorado.edu



ALWAYS FREQUENTLY

Community survey: 
programming languages



FREQUENT OCCASIONAL

Community survey: 
technical barriers



Community survey: 
technical barriers



2021 CSDMS Integration Facility Staff

Eric Hutton
Senior Software

Engineer

Albert Kettner
Cyber Com & Data

Mark Piper
Software Engineer

Jean Lindhal
Accountant

Chad Stoffel
IT Administrator

Greg Tucker
Executive Director

Irina Overeem
Deputy Director

Benjamin Campforts
Postdoc, ESPIn EKT

Tian Gan
Postdoc, RSE

Lynn McCready
CSDMS Program 

Coordinator



Meeting program

MONDAY 17 MAY TUESDAY 18 MAY WEDNESDAY 19 MAY THURSDAY 20 MAY

keynotes keynotes keynotes

clinics clinics clinics

breakout groups breakout groups science jam

opening & town hall posters posters

awards ceremony

happy hour



About the Science Jam

Self-organizing discussions on the 
wonder.me platform

You pick the discussion topics…

Send topics before Thursday to:

csdms@colorado.edu



Questions?

What are your computing barriers and needs?

What would you like to see in CSDMS 4.0?

csdms@colorado.edu
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