Atlantic hurricanes and European weather
Glebova E.S., Pokhil A.E.
Hydrometeorological Centre of Russia
ek.glebova@gmail.com

Tropical cyclones play a great role in the geneiedulation of atmosphere as they transfer largewarts of
energy from tropical zone towards high latitudestedaction between tropical cyclones and the péiant
accompanied by the release of eneagyumulated by the vortex is often observed.

A case study concerning influence of an Atlanticritane on European weather is discussed in tipempét
is demonstrated that positive temperature anomalid&curope in November 2008 were partly due toitane
“Omar” which had been developing over the Atlamiiean from the 3to the 18 of October. The numerical
ETA model of the atmosphere was used to predidiaries and meteorological fields’ dynamics iniér”.

Tropical cyclone “Omar” originated from a tropicahve in the south-east of the Caribbean sea ot3he
of October 2008 and began moving northeastwardrdjsctory lay across the Central Atlantic. Oe 8" of
October “Omar” was given a status of a hurricandemne largest intensity of the vortex was registeon the
16.10 during its passage over Virginian Islandsti@nl17.10 “Omar” had already possessed typicatstre of a
hurricane: the cloudless and windless eye of tbarstn the centre and the circle of storm winds@umding it.
The wind speed reached 22 m/s at 10 meters an80 2b/s at 850 hPa. Kinetic energy maximum at almadist
altitudes corresponded the area of the highestiglealues (Pic.1a). At the upper level of the bdary layer the
kinetic energy maxima occupied the whole zone ofm&D’ and an extra-tropical perturbation developinghe
north of the hurricanePfic.1 d). Vortices were not observed in the uppepdsphere, a strong meridional flow
(with wind speeds up to 30-50 m/s) possessing Yédes of kinetic energy corresponded these areas.

At 12 GMT on the 17.10 “Omar” started interactinghathe polar front approaching low latitudes ahd t
extra-tropical synoptic-scale disturbance mentiomedlier in the paper. Modification of the velocifield
occurred. A strong southern flow uniting two cyatsmappeared in the lower and in the middle tropaspIT heir
interaction expressed in consolidation of vorticdiyd kinetic energy maxima zones became apparé&itahPa
(Pic. 1d,e,f).

The absolute values of kinetic energy of the etibpical cyclone exceeded these in “Omar”. Besitias,
the polar-frontal cyclone began to deepen rapitihe reinforcement of environmental flow happene@5it hPa.

Both vortices were situated on the western peripluérNorth-Atlantic maximum and were propagating
northeastward. The extra-tropical cyclone possesseetll-developed warm sector with a tropical niaudt air
mass circulating in it (Pic. 1g), while the coldlgmoand arctic air was penetrating behind the doddt. Both
cyclones were rather small and weak, so they coatdspread towards the upper troposphere. At titeide of
1.5 km one could observe both cyclones, howevapjdal cyclone “Omar” was expressed better (Pig. 1c

Calculations made for 18 GNT 17.10 showed two sspdrfronts of the extra-tropical cyclone that had
turned from a wave into a young cyclone (Pic.1&4f).extensive common belt of vorticity joining tvayclones
formed at 850 hPa (Pic.le), it can serve as aratali of interaction between the tropical cyclond #e polar
front. In the end of the 17.10 a sufficient theraterogeneity appeared in “Omar” which was accamguhby
the rapid deepening of the extra-tropical cyclorvimg northeastward (Pic.1g).

The interaction of vortices continued during thelD8 The south-western stream formed by the cyslone
brought warm and very humid air in the northerniorg of the Atlantic. On the 19.10 “Omar”, beingatved
into the strong flow, began moving northeastwardEtmopean shore and got into the baric trough efektra-
tropical cyclone, which led to the merging of thelones. The polar front was clearly identifiedtive vorticity
field and this powerful formation influenced coresidbly the weather in Europe.

So we can conclude that computational results predilbby ETA model demonstrated that tropical cyclone
“Omar” interacted with the polar front and the sptic disturbance developing on it; the interactad these
structures led to the energy transfer from “Omar'thie extra-tropical cyclone and to the intenstfaa of the
latest. The large amounts of energy accumulateth&yhurricane played a considerable role in then&dion of
positive temperature anomalies in autumn of 200Burope.
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Pic.1. a) Wind at 850 hPa 17.10.2008 0 GMT; b) Kenergy at 850 hPa 17.10.2008 0 GMT; c)
Wind at 850 hPa 17.10.2008 12 GMT; d) Kinetic egeag850 hPa 17.10.2008 12 GMT,; e) Vorticity at
850 hPa 17.10.2008 18 GMT; f) Kinetic energy at 85& 17.10.2008 18 GMT; g) Sea-level pressure
and temperature at 2 meters 18.10.2008 0 GMT; kY&l pressure and temperature at 2 meters
19.10.2008 12 GMT



