Geophysical Research Abstracts,
Vol. 11, EGU2009-3234-2, 2009
EGU General Assembly 2009
© Author(s) 2009

North Atlantic cyclones; trends, impacts and links to large-scale
variability
R.M. Trigo (1), I.F. Trigo (2), A.M. Ramos (3), D. Paredes (4), R. Garcia-Herrera (4), M.L.R. Liberato (5,1), and
M.A. Valente (1)
(1) Faculdade de Ciencias, Centro de Geofisica da Universidade de Lisboa, Lisbon, Portugal (rmtrigo@fc.ul.pt, 00351
217500977), (2) Instituto de Meteorologia, Lisbon, Portugal, (3) Grupo de Física de la Atmósfera y del Océano, Facultad de
Ciencias, Universidad de Vigo, Ourense, Spain , (4) Dto. Física de la Tierra II, Facultad de Físicas, Universidad Complutense,
Spain, (5) University of Trás-os-Montes e Alto Douro, Physics Dept., Vila Real, Portugal

Based on the cyclone detection and tracking algorithm previously developed (Trigo, 2006) we have assessed the
inter-annual variability and cyclone frequency trends between 1960 and 2000 for the Euro-Atlantic sector using
the highest spatial resolution available (1.125º x 1.125º) from the ERA-40 Surface Level Pressure. Additionally,
trends for the u and v wind speed components are also computed at the monthly and seasonal scales, using
the same dataset. All cyclone and wind speed trend maps were computed with the corresponding statistical
significance field.
Results reveal a significant frequency decrease (increase) in the western Mediterranean (Greenland and Scandinavia), particularly in December, February and March. Seasonal and monthly analysis of wind speed trends shows
similar spatial patterns. We show that these changes in the frequency of low pressure centers and the associated
wind patterns are partially responsible for trends of the significant height of waves. Throughout the extended
winter months (ONDJFM), regions with positive (negative) wind magnitude trends, of up to 5 cm/s per year, often
correspond to regions of positive (negative) significant wave height trends. The cyclone and wind speed trends
computed for the JFM months are well matched by the corresponding trends in significant wave height, with
February being the month with the highest trends (negative south of 50ºN up to –3 cm/year, and positive up to
5cm/year just north of Scotland).
Using precipitation data from ECMWF reanalyses and a CRU high resolution dataset we show the impact of these
trends in cyclone frequencies upon the corresponding precipitation trends in the influenced areas. It is also shown
that these changes are partially linked to major shifts on the indices of large-scale patterns modes, namely the
North Atlantic Oscillation (NAO), the Eastern Atlantic (EA) and the Scandinavian Patterns (SCAN).
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