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The LETKF algorithm

The Localized Ensemble Transform Kalman Filter (LETKF)
optimizes emissions or concentrations of chemical species using
an ensemble of chemical transport model (CTM) simulations.
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CHEEREIO LETKF platform

CHEEREIO is a Python-based wrapper for the GEOS-Chem CTM,
automating the deployment of LETKF ensembles. CHEEREIO is
open-source and freely available at https://cheere.io

From one file...

Specify

Define emissions to optimize observations_

3 )
J ens_config.json ‘

ondisk ° Community library
NO, : ‘ x TROPOMI:
NO | NO, : €O, NO,, CH,
— Operator IASI: cris:
Group emissions Specify uncertainties ) )
pecty CHEEREIQ |mepsdatato G40 '\ p2 o,
GEOS-Chem =
= Any surface
Pick your model version and inputs ' x data
! P Or add with Python
. _\.'_ ) Apply filters
"B % .‘ C h e m and real-time
Standard inputs - I| corrections
Simulate Observe

CH_, simulation: data and evaluation

We feed in TROPOMI methane columns into CHEEREIO to
obtain emissions every five days at 2°x2.5° resolution.
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ABSTRACT

We used TROPOMI data to estimate
global methane emissions to study
rapidly iIncreasing concentrations.

We attribute the 2020-22 methane
surge to east Africa floods induced
by an Indian Ocean Dipole anomaly.

We also explore agricultural change
through a complementary 2013-24
global ammonia emissions
Inversion using IASI satellite data.

Emissions quantification framework
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Methane trends and seasonality
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Below, we show the seasonality of northern tropical
emissions follows the seasonality of mean water storage.

Northern tropics (0°N-30°N) emissions and inundation seasonality (2021)
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Ammonia emissions trends
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to peat fires.

We find emissions have a more subdued seasonal cycle than
in CEDS and other inventories used in climate models. This
could have significant aerosol radiative forcing implications.
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For more on CHEEREIO, plus
applications to methane in
China, CO from Canadian
wildfires, and more, visit:

https://cheere.io
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