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TROPOMI

• Provides global, daily retrievals of 
atmospheric methane columns at 
5.5 x 7km² resolution

• 4% retrieval rate, limited by clouds, 
surface reflectance, and aerosols

• Still a powerful tool in estimating 
methane emission through 
analytical inversions



Motivations

• There is an increasing global interest in estimating methane emissions at 
high resolution using TROPOMI data from researchers, governments, and 
industry stakeholders

• This has been amplified by the Global Methane Pledge at COP26 (111 
countries signed, 30% reduction)

• These pledges necessitate a transparent, and publicly available, tool for 
reporting methane emissions that is in line with the Paris agreement 
requirements

• We will “bring compute to the data” by leveraging TROPOMI data already 
resident on the cloud



Analytical Inversions



Challenges

1. Top-down inversions are complex
• Estimating methane emission through analytical inversion requires significant 

technical and scientific expertise

2. Inversions are computationally expensive
• Traditionally, running inversions requires access to a large computing cluster, 

typically found at research universities 

3. Data management
• Satellite data download, handling, and artifact screening are significant 

barriers to “Top-down” inverse methods



IMI Overview

Powered by GEOS-Chem nested-grid simulations on the cloud at 0.25° x 0.3125° resolution
Available on the cloud and for local cluster install



Integrated Methane Inversion (IMI) on the AWS cloud
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Permian Basin Example

IMI Preview: User checks data for quality, 
information content, and estimated cost for 
full inversion. Cost: $20 on-demand, <$10 spot

1-Month, May 2018



Notable Features



GEOS-Chem CH4 simulations



Simple YAML Configuration File



Comprehensive Documentation

https://imi.readthedocs.io



Premade Visualization Notebooks



Availability

Publicly available on the cloud or for install to your local cluster via Github



Current status and future developments
Current Status:
• Currently undergoing beta testing

• GHGSat, Carbon Mapper, EDF, RMI, 
ExxonMobil, ECCC, NASA

• Favorable reviews from beta testers 
with a variety of technical 
experience

• Expected release with the 
publication of GMD paper in early 
summer

Planned Development:
• Averaging of observations to reduce 

observational error and memory load

• Increase resolution to 12.5 km

• Expand application to outside Asia, 
Europe, and North America

See https://imi.seas.harvard.edu


