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An energetic study of three major hurricanes in 2017-2019

Haddad, F.!, Ahmadi-Givi, F.2, Mohebalhojeh, A. R.3 and Mirzaei, M.*
M.Sc. Graduate of Meteorology, Space Physics Department, Institute of Geophysics, University of Tehran,
Iran
Associate Professor, Space Physics Department, Institute of Geophysics, University of Tehran, Iran
Professor, Space Physics Department, Institute of Geophysics, University of Tehran, Iran
Assistant Professor, Space Physics Department, Institute of Geophysics, University of Tehran, Iran

Abstract
The objective of this research is to investigate the relationship between the three major hurricanes and the
North Atlantic storm track that occurred in 2017-2019. To this end, using the JRA-55 data and from the
energy point of view, the daily values of “eddy kinetic energy” (EKE) and the main terms involved in its
dynamical evolution are computed for extratropical transition of the three hurricanes in September, which
had different geographical locations. Results show that, compared to hurricane Maria, hurricane Dorian had
the greatest impact on the North Atlantic storm track in the Labrador Sea due to deep convection which led
to significant strengthening of the storm track. The baroclinic conversion and divergence of ageostrophic
geopotential flux are the most important terms determining EKE evolution. Further, geographical location
of the hurricanes during their extratropical transition has a significant effect on the changes of EKE.

Keywords: hurricanes, extratropical cyclones, North Atlantic storm track, baroclinic conversion,
ageostrophic geopotential flux
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