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In the upper troposphere lower stratosphere (UTLS), Global Navigation Satellite System
(GNSS) Radio Occultations (ROs) provide accurate air temperatures (< 0.5 K) every ~200 m
vertically. We use RO observations on 01/15/2022 to investigate the thermodynamic
response and dynamic coupling of the Hunga volcanic eruption in Tonga with the Earth’s
lower-to-middle atmosphere. We analyze spatially and temporally collocated RO soundings
from Sentinel-6A, the Constellation Observing System for Meteorology, lonosphere, and
Climate (COSMIC-2), and Spire spacecraft. We find that, within 450 km and < 3 hours after
the eruption, the UTLS region exhibits distinct ~7-8 km vertical wave oscillations that induce
+ 8.0 K (peak-to-peak) temperature perturbations. This signature is captured by both
COSMIC-2 and Spire, independently. Additionally, southwest of the eruption site, Sentinel-
6A and COSMIC-2 reveal extreme tropospheric dryness with superimposed wave activity,
which is absent North of the Hunga volcano, Tonga location. We will conclude by highlighting
the importance of RO soundings in investigating the dynamic coupling of natural hazard
events with the Earth’s lower atmosphere, which opens up a plethora of atmospheric physics

applications for societal benefits.



