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A better understanding of the dynamics in the upper troposphere and lower stratosphere
(UTLS) is essential for improving surface weather predictability. In this study, we focus on
wave propagation in the UTLS and its role in the connection between blocking and sudden
stratospheric warming (SSW) events. We analyse the properties of the quasi-geostrophic
Eliassen-Palm (E-P) flux in the UTLS using vertically high-resolved Global Navigation Satellite
System radio occultation (GNSS RO) observations. These results demonstrate that GNSS RO
observations provide detailed information on vertical structure in the UTLS and are suitable
for observing atmospheric circulation. The E-P flux we obtain with GNSS RO is in good
agreement with the E-P flux theory. We show that SSWs are preceded by enhanced E-P flux
propagating upward in the UTLS, for cases associated with blocking events over the Euro-
Atlantic region. This is consistent with the existing literature. For SSW cases where wave
reflection takes place, downward propagation of E-P flux leads to blocking over the North

Pacific.



