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Abstract   
The extent and dynamics of the semi-permanent North Atlan6c high-pressure system known as the 
“Azores High” influence the weather and clima6c paJerns of the Azores Islands, affec6ng vast areas of 
western Europe, northern Africa, and the Mediterranean Basin. Climate change is increasing the intensity 
and frequency of extreme weather events in the Azores and globally. We have used atmospheric water 
vapor data from GNSS and reanalysis products from an atmospheric general circula6on model (MERRA-2) 
to inves6gate the dynamics of weather fronts in the Azores, and to explore how extreme weather events 
are affected by climate change. We have u6lized new GNSS approaches to inves6gate small-scale 
atmospheric structures with high temporal resolu6on, which have been cross-compared with a MERRA2-
based atmospheric reanalysis approach developed at MIT. Atmospheric studies are important for 
understanding clima6c changes in extreme weather and for mi6ga6ng weather-related hazards such as 
torren6al downpours and landslides for the Azoreans. 
 
Plain language summary: 
The extent and dynamics of the North Atlan6c semi-persistent high-pressure system known as the “Azores 
High” influence the weather and clima6c paJerns in the Azores Islands, western Europe, and beyond. The 
frequency and intensity of extreme weather events in the Azores, and globally, are increasing due to 
climate change. We have used atmospheric water vapor data from GNSS and reanalysis products from an 
atmospheric general circula6on model to inves6gate how extreme weather events in the Azores are 
affected by climate change. This understanding is important for mi6ga6ng the impact of weather hazards 
for the Azoreans. 
 
Accomplishments: 
This project helped us to explore how GNSS techniques can be u6lized to probe small-scale atmospheric 
structure. As a part of the project, we presented 5 posters in several interna6onal conferences [Brock et 
al., 2023; Mondal et al., 2024a, b; Mateus et al., 2024; Ramrajvel, 2025], trained UROP students Lucy Brock, 
Beshr Islam, and Nathra Ramrajvel, and REU student Noah Harley. We also submiJed one manuscript for 
publica6on in Geophysical Research LeJers, en6tled “Major mel*ng event on the Ross Ice Shelf, Antarc*ca, 
connected with enhanced atmospheric turbulence.”  
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Interac.ons with the Portuguese collaborator(s): 
PIs Mondal and Elosegui (MIT), Paine (Harvard & Smithsonian), and Mateus (University of Lisbon) have 
been ac6vely collabora6ng since the submission of this project. As a part of the ongoing collabora6on, we 
par6cipated in the project (as collaborators), “GNSS Atmospheric TOmography: probing storms in a 
warming climate (GATO),” which was awarded to our Portugal colleagues by the Portugal Science Ministry, 
the Portuguese counterpart of the MIT Portugal Program. The collabora6on is balanced, solid, and prolific, 
and has great promise to flourish into a sound collabora6ve research program should further funding be 
made available.  
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Appendix: 
1. Poster presented to the MIT Portugal conferences in 2023. 
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2. Poster presented to the EGU (European Geophysical Union) mee6ng in 2024 
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3. Poster presented to the EGU (European Geophysical Union) mee6ng in 2025 
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4. Poster presented to the AGU (American Geophysical Union) mee6ng in 2024 

 


