Detecting methane emissions in TROPOMI data using machine learning
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2020 Super-emitters Using a hybrid machine learning approach we can detect
and evaluate TROPOMI methane plumes in seconds and
point high-resolution instruments towards super-emitters.
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Plume detection setup

We use the combination of a convolutional neural network and a support vector classifier to detect 1450
plumes in 2020 and 150 plumes in May and the first week of June 2021.

Methane scene

20

(ppb) Class Activation Map

25 4
20 A
.
15 1
10
L

04

Convolutional Neural Network

Detects plume-like features in 32x32 pixel
scenes using a 9-layer network.,

Trained on ~2500 labeled scenes.

~0.8% identified as potential plumes.
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Albedo Aerosol

Support Vector Classifier

Incorporates supporting data like source
rate, albedo, and aerosol optical depth.

Trained on ~1800 labeled samples.

Filters out ~45% of scenes, absolute false
positive rate of 4%.



We can use TROPOMI to guide high resolution instruments towards sources

By combining TROPOMI data from multiple days at flagged locations and incorporating the direction of the
wind, we can pinpoint the best targets for high resolution instruments, allowing us to identify the exact

source(s) of the emissions.
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Concurrent high resolution and TROPOMI information give full insight

On May 24" we both have a CNN detection as well as a GHGSat targeted observation over Lahore.

Landfill, Lakhodair - Pakistan

TROPOMI on May 24 2021
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Hyperspectral instruments like PRISMA provide additional coverage

We find several hits related to oil and gas over Algeria, using
multiple high-resolution instruments we can break down what
IS causing these emissions.

PRISMA Methane plume on 4/8/2020
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Sentinel-2 also allows us to ook at past events with focused analysis

We detected two plumes over Russia on May 14, analyzing Sentinel-2 data for this event allowed us to

identify the facilities responsible for the enhancements in TROPOMI.
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