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Global pattern of annual cycle of mesoscale sea level anomaly
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Analysis of historical data of mesoscale sea level anomaly (MSLA) reveals robust global pattern of its annual cycle (Figure 1). Outside of the tropics, the annual signal is initiated at the eastern
boundaries of all oceans and propagates westward consistently with the dynamics of Rossby waves. Locations of approximately 20% of documented mesoscale eddies (both cyclonic and anticyclonic;
Chelton et al, 2011) are in phase with the annual signal (Figure 2). This suggests that, contrary to the stochastic turbulent concept, formation and propagation of eddies may be anchored to the
pattern of basin-wide Rossby waves along with beta-plumes (Figure 3) and striations (Figure 4) suggested in previous reports. Our study extends seasonal formation of mesoscale eddies exemplified
in regional studies (e.g., Hasson et al, 2018) to the global scale.
Our findings will help to better understand the dynamic of mesoscale eddies and relation of their statistics to large-scale, time-mean, or low-frequency ocean phenomena and to improve predictions
of seasonal variability of sea level, both globally and locally (e.g., Calafat et al., 2018).
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Figure 2. Counts of cyclonic (left) and anticyclonic (right) mesoscale eddies (data of
Chelton et al, 2011) in the northern (top) and southern (bottom) subtropics sorted
according to the phase of annual cycle of mesoscale SLA shown in Figure 1 (top).

Figure 1. Month of maximum SLA (top) and range of SLA (bottom) in daily climatology, high-pass
filtered with 5-degrees longitude-latitude filter.

Figure 4. (meridionally) Propagating striations in spatially high-pass filtered anomaly of zonal
geostrophic velocity. (Melnichenko et al., 2011 OSTST meeting)

Figure 3. Stationary striations in spatially high-pass filtered mean zonal geostrophic velocity.
(Maximenko et al., 2008)
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