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ABSTRACT
Forced geostrophic turbulence on the surface of a rotating sphere (so called β-plane turbulence) is 

simulated trough the use of the βSQG+1 numerical model. Domain occupied by the fluid has a channel 
geometry with 512 by 256 grid points, periodic boundary conditions in x-direction and rigid boundaries in y-

direction. Random forcing is applied at high wave-numbers in the spectral space. To better understand 

eddies dynamics we simulate both regimes, with and without stochastic forcing, starting from identical initial 

conditions. Direct numerical simulations exhibit different dynamical properties in different regimes. In the 

freely evolving case, a wave term that competes with inertia on large-scales (added as a result of the β-

effect) produces high meridional asymmetries in the eddies spatial and time scales. This asymmetry is 

added to the standard for the β-plane turbulence zonal asymmetry. In the forced regime there is not only 

anisotropy in the eddies deformation radius, but also in their orientation. The preferred direction for the 

warm anomalies elongation is north-western, while for the cold anomalies is north-eastern. These results 

may explain the observed meridional meandering of the mid-latitude zonal jets. 
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