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Existing CESM work
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Existing CESM work

2003 DART-CAM2 Breckenridge

2021 DART-CAM6 Reanalysis



POP Accelerated Scientific Discovery

High-resolution ocean DA | 
80-member ocean reanalyses 
spanning 2011-2017 at 1° and 0.1°
Ben Johnson, Moha Gharamti, 
Anna-Lena Deppenmeier, and Ian 
Grooms
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cesm2_3_alpha15a



Parameter estimation MARBL



DART: observations and models
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DART: observations and models
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Quantile conserving filters
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Integrate DART with CESM



Key scientific motivation

How can we leverage observational constraints 
to improve model development and process 
representation and quantify Earth System 
Predictability? 



DART Compset

● Leverage major existing capabilities in CESM and the Data Assimilation 
Research Testbed (DART)

● New community facility for model-data comparison and Earth System DA
● Allow users to run CESM with DA in one or more of ocean, atmosphere, 

sea ice, and land components
● Leverage CESM’s strengths in representing complex coupled processes



What is tricky?
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How many?
Ensemble
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80
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1000







Look across the 
ensemble



Localize

Look across the 
ensemble



CESM-DART Compset 



CESM-DART Compset 

MOM6 multi-instance

MOM6 interface for DART

Alper working on an CIME interface 
for DART

    ./manage-externals 

Scripting (workflows!) for MOM6

Observations - wealth of existing 
obs on glade



Join us

dart@ucar.edu
hkershaw@ucar.edu

Ensemble data assimilation in CESM is the 
coolest computational problem you can work 
on

Collaborations
CISL Visitor Programs
Student Software Engineering - Job Open
Open Source 
Challenging Problems: Faster, Better, Stronger

https://ncar.ucar.edu/
https://www.nsf.gov/
mailto:dart@ucar.edu
https://dart.ucar.edu/
https://www2.cisl.ucar.edu/outreach/cvp
https://github.com/NCAR/DART.git
https://dart.ucar.edu/
https://github.com/NCAR/DART

