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ABSTRACT

The aim of this master thesis walse synoptic and dynamic analysisf the
characteristics of the African Easterly Waves (AEWSs) and their environment over

tropical North Africa and thaAtlantic Oceann 2019, as well as the studytbespecific

AEW during the same year whiatastransformed into major hurricane Dorigtie

came to be the most destructive and powdrtuticanein the history of the Bahamas
causing over 74 deaths and 4.68 billion do

The year 2019 was chosen as it lies within 5% of the most active tropical cyclone years
in the north Atlatic since 1851During the year a total of 18 named tropical cyclones
were formed6 of which became hurricanes and 3 of those turned to major hurricanes.
Sixty-severn% of hurricanes and all of major hurricanes were formed as a result of the
AEWSs. For themajority of this thesi€RAS5 reanalysis data from tliropean Centre

for MediumRange Weather ForecasiSCMWF) were used

The average conditions over the Atlantic Ocean were very favourable with warm sea
surface temperatures (SSTs-ZBC) andparticdarly low values of vertical wind
shear (<10 m/d)etween 850 and 200 hBspecially during the"@half of the hurricane
season (AugusDctober).A typical AEW regime was found with a 26day period

while they were more intense in the west than in the central part of tropical central
Africa. The meridionapotential vorticitygradientwas found to be reversed at the area

of interest close to the African Easterly Jet (AEJ) satisfying the Chx&teen criterion

for instability. Two areas of AEW development were found on either side of the AEJ:
at 600700 hPa south of the AEJ as well as at the baroclinic zone at the north. Taking
into accounnothing butdry processes, it was also shown thatAE&V development

in 2019 is attributed to barotropic instability south of the AEJ and to baroclinic
instability in the north. The AEWs were shown to have propagated westwards in a
typical Rossbywavelike pattern with their place afrigin at 2630°E.

The @se study for the AEW responsible for hurricane Dorian showed the importance

of the SSTs and the vertical wind shparameters the Atlantic The AEW developed

rapidly from an inert state during X2 of August 2019 to a tropical depressatrihe

very moment they reached favourable conditions for cyclogenesis. Within 3 days it
transformed into a tropical storm and finally to hurricane Dorlat.e hur ri caneo
structure was that of a typical warm core cycldhes alsopointed out that the ERA5S

remal ysis data underestimated Doriandés mini
their spatial resolution) and by a temporal delay of 3 days in comparison to the actual
measurements.
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Meridional Gradients of Potential Vorticity and Low-level Potential Temperature
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