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The atmospheric methane burden is increasing rapidly, contrary to pathways compatible with the goals
of the 2015 United Nations Framework Convention on Climate Change Paris Agreement.

Urgent action is required to bring methane back to a pathway more in line with the Paris goals.
Emission reduction from “tractable” (easier to mitigate) anthropogenic sources such as the fossil fuel

industries and landfills is being much facilitated by technical advances in the past decade, which have
radically improved our ability to locate, identify, quantify, and reduce emissions.


https://doi.org/10.1029/2019RG000675
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NEW & | NOVEMEER &, 2018 www.jpl.nasa.gov
A Third of California Methane Traced to a Few Super-Emitters

My project objectives

Analysing CH, at a local scale worldwide

Requires global data from satellites, eg. Sentinel 5 Precursor.

Comparing CH, fluxes to emission inventories

Combining methods, eg. high resolution transport models, to evaluate emissions

CH, Coluh'm Average Mixing Ratio [ppbv]
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http://www.jpl.nasa.gov/news/news.php?feature=7535
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Using SVD for spectral analysis

The goal is to identify large Cld, enhancements over the
vrclkereoune G, with a statistical approach:
It’s faster and no instrument knowledge is required

Background CH,
Apply SV selection

Flight-line _ SVD . _
. Pre-processing Least Genetic it CH, column
scene square fit algorithm conversion (ppm m)

Add CH,

Insert simulated plu Jacobian 10bS = IW|[| 220 wottesome rancomn
Convolve to FENIX-li@res. Modelled enhancement {,' \

Create random Specimen
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Can we find‘thezplume?

How well does the retrieved agree with
the simulation?

regressian fit
— = ane-to-one it

" Tvalue: 0.801
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Stripeing pattern in the image
Reflective surfaces (albedo bias)
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FENIX landfill preliminary results
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Next steps

Run simulations on other scene

Check how reflective surfaces (buildings, etc.)
affect the retrieval

Run our retrieval on all sites for
FENIX

Isolate plumes and calculate fluxes

Use Sentinel 5P CH, for super-
emitters globally

Evaluate emission inventories through
atmospheric modelling



SUMMARY

® Developed our own retrieval method
tested on AVIRIS-NG.

® Results compare very well to simulated
plumes.

® Promising for confidence in retrievals from
FENIX data.

Thank you
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Genetic algorithm for
singular vector selection

Allows an automated background CH, characterisation of

the spectral data for our retrieval
Reconstruct
spectra:

Population —
SVs + Jacobian P

Do least Switch on/off 1 VS
square fit per chromosome

(Test fitness) in offsp_ring;
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