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Zero-Shot Predictions of the So2 Trace Gas Plume Results

Daily Histograms of So2 Input Images * The Segment Anything model better predicted the location of the sulfur dioxide trace gas plume than
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= ColumnAmounts02 aerosol optical depth retrievals or the combined plumes due to noise in input images.
* The model performed best on images with high contrast between the plume and background scene,
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50000 especially when the input pixels were spatially clustered. The input images on January 16, and January
60000 100000 75000 . 18 show distinct plumes and high-quality feature masks for locating the plume over time.
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* Open-source tools, like leafmap and folium, can help researchers create interactive and accessible

So2 Input Images . . . . .
maps that overlay inputs, masks, and ground retrievals from Aeronet to help with disaster tracking.
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Future Work and Applications

 Model performance depends on the availability and quality of the input data. Going forward, this
project aims to integrate additional datasets and preprocessing technigues to enhance accuracy.

« Adding CALIPSO Lidar data would add a vertical dimension and could improve the process for

identifying input coordinates. Incorporating higher resolution datasets like TROPOMI, or future

So2 Feature Masks synergy datasets like the GEO-LEO aerosol products might make aerosol retrievals more useable
2022-01-15 2022-01-16 2022-01-17 20220118 for machine learning modeling by improving spatial and temporal coverage.

* Exploring spatial clustering of the brightest pixels could help generalize filtering and selecting input
points for the model to delineate a shifting plume object across multiple images.

 We hope to evaluate how this approach, codebase, and model can be adapted to study other
disasters and extreme events including additional volcanic eruptions and large-scale wildfires such
as the 2020 California/Oregon wildfires.
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