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Overview

1. Background on Community Earth System Model
(CESM)

2. Model’s configuration 

3. Data preparation and analysis

4. Key findings  

5. Conclusion and future work

Image:  http://www.cesm.ucar.edu/models/

http://www.cesm.ucar.edu/models/


Goal

Create a database 
dedicated to tracking 
broader CESM usage 
and performance

 Learn how the scientists use the model

 Track computational performance



CESM Climate Model

CESM = Community Earth System Model

• Virtual laboratory

• Freely available

• Components:
o Atmosphere
o Land
o Ocean
o River
o Sea and Land Ice
o Wave

Image:  http://www.cesm.ucar.edu/models/

http://www.cesm.ucar.edu/models/


Resolution

Coarse                                  Fine



Resolution

Coarse                                  Fine

+ the atmosphere!

Images:  K. Cantner, AGI; ETH, Zurich – Climate Model (Ruddiman, 2001), 
http://stream1.cmatc.cn/pub/comet/MarineMeteorologyOceans/ocean_models/comet/oceans/ocean_models/print.htm



Resolution

Coarse                                  Fine

+ the atmosphere!
+ the ocean!

Images:  K. Cantner, AGI; ETH, Zurich – Climate Model (Ruddiman, 2001), 
http://stream1.cmatc.cn/pub/comet/MarineMeteorologyOceans/ocean_models/comet/oceans/ocean_models/print.htm
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Data Wrangling
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Method

45 unique 
component configurations

7  unique grid configurations
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Analysis:  Yearly Totals

18,469
Simulated 

Years

106
Unique 

Experiments

118,824,082 
CPU Hours

361 Days



Power Equivalence

or

Annual power 
for 156 

Colorado homes

189 trips 
around the 
equator in a 
Nissan Leaf

118,824,082 
CPU Hours



Analysis:  Monthly Totals
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Analysis: Grouping Atmospheric Configurations

Model Cost 
(CPU hrs /Simulated Year)

Atmospheric Configuration vs. Model Cost
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Analysis: Grouping Atmospheric Configurations

Model Cost 
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Analysis: Grouping Atmospheric Configurations

Model Cost 
(CPU hrs /Simulated Year)
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Atmospheric Configuration vs. Model Cost

Whole Atmosphere
(WACCM)



Analysis: Grouping Atmospheric Configurations
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(CPU hrs /Simulated Year)
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Analysis:  Atmospheric Components 
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Analysis:  System Upgrade
Simulations that span the early July upgrade

Case ID
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Conclusion

Cheyenne
Academic

Users

 Useful model of CESM database in the cloud



Conclusion

CheyenneSuper
Computer
Users

Academic
Users

 Build worldwide CESM database



Future Work

Current data capture



Future Work

Streamline data capture



Future Work

Feature engineering and machine learning
• Predict performance on configurations
• Verify correct installation and optimal 

settings for remote users

Streamline data capture
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Questions?
Lolita Mannik
lolita@FourWindsPublications.com

This presentation is posted at: 
www.FourWindsPublications.com
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