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● The Need for 
Integral Earth Increased attention on methane

Accessibility issues

Our goal for Integral Earth

- Non-experts gaining interest
- Growing importance of satellite data

- Non-technical/non-scientific users 
still need a way to access IMI

- Significantly reduces user hands on 
work

- Democratize access to satellite data for methane 
quantification by non-experts
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User Submission

The user will submit an 
inversion configuration 
request through our 
easy-to-use form.

Automated 
Validation

In the backend, the users’ 
inversion request will be 
validated based on best 
practices. If adjustments 
are needed, the IE team 
can work with the user to 
ensure a viable product.

Submission to AWS

Upon validation, the run 
will process on AWS 
based on requested 
parameters.

Results

Inversion results will be 
displayed in a dashboard 
on Integral Earth, 
showing plots, error 
characterization, and 
emissions trends.



● User workflow
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● Products
● Reference map

● Plots and statistics from IMI

○ Prior/Posterior Emissions

○ Bias/Error characterization

○ Averaging kernel sensitivities

○ And more!

● Sectoral breakdown of emissions

● Emissions over time (for KF mode)



● Example Case
● Preview: Four Corners

○ Two month period in 2023

○ Default settings

● Full: Permian Basin

○ Four month period in 2023

○ Time series mode (Kalman filter)

■ 1 week intervals

○ Log normal errors
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● Products
● Statistics

● Reference map

● Plots from IMI

○ Prior/Posterior Emissions

○ Bias

○ Averaging kernel sensitivities

○ And more!

● Sectoral emissions

● Emissions over time (for KF mode)

https://docs.google.com/file/d/153kTl2WeX8_NPtq6VjO2RjDALoliups4/preview


● Future 
Developments

● Automatic monitoring

○ Hands-off long term methane quantification

● More granular job status

○ Updates at each stage of inversion process

○ More transparent process

● Customized Dashboards

○ Custom data and custom UI



Full Public ReleaseClosed Beta Testing

Email integral.earth.team@gmail.com
 to sign up for free beta testing access.



To get more information and to access the IMI:

The IMI is openly accessible on the AWS Marketplace:
- Read the documentation at imi.readthedocs.io 

Visit the IMI website: integratedmethaneinversion.github.io

Reach out with questions to: integrated-methane-inversion@g.harvard.edu

Contact the IMI team:  
● Daniel Jacob (djacob@fas.harvard.edu, IMI Principal Investigator)
● Daniel Varon (danielvaron@g.harvard.edu, IMI Co-Principal Investigator)
● Lucas Estrada (lestrada@g.harvard.edu, IMI Lead Developer)
● Melissa Sulprizio (mpayer@seas.harvard.edu, Software Engineer)
● John Thomas (johnthomas@g.harvard.edu, IE Lead Developer)
● Mira Nagarajan (mnagarajan@mba2026.hbs.edu, IE Business Consultant)


