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Fig.1 A schematic diagram of the calculation of backward-in-time FSLE
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Fig.2 Maps of ADT with geostrophic currents and FSLE in different days
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Fig.3 Maps of observed SST, SSTG, ADT, OW parameters, geostrophic velocity and FSLE in

the area of Kuroshio extension on January 17, 2016
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Fig.4 Maps of observed SST, SSTG, ADT, OW parameters, geostrophic velocity and
FSLE in the south Atlantic Ocean on April 2, 2016
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Preliminary Analysis of the Correlation Between Finite Size Lyapunov
Exponent and Sea Surface Temperature Gradient

CAQO Lei'?, ZHANG Jie?, YANG Jun-gang', ZHOU Chao-jie*, SUN Wei-fu''?, CUI Wei'"’
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Abstract: In order to explore the instantaneous correlation between Sea Surface Temperature (SST) and
Sea Surface height (SSH), this paper introduces a Lagrangian analysis index for satellite altimetry, the
finite-scale Lyapunov exponent (FSLE), and explores the correlation between this exponent and the sea
surface temperature gradient (SSTG) using observations, model results and merged products, with the ar-
eas of Kuroshio extension and the south Atlantic subantarctic front as examples. By comparing the FSLE
image and SSTG image, it is found that both FSLE and SSTG are typically in the form of filaments, and
their description of ocean surface structure is consistent, especially in regions with large SSTG and strong
geostrophic velocity. Their consistency is far superior to common methods, such as total velocity, OW
parameter vortex detection method and Winding-Angle vortex detection method. The correlation between
FSLE and SSTG depends on the region. The correlation coefficient in the Kuroshio extension region has
significant seasonal variation, while the intra-seasonal changes are prominent in the south Atlantic subant-
arctic front region.

Key words: finite size Lyapunov exponent; sea surface temperature gradient; lagrangian coherent structure; cor-
relation analysis
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