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Context

Regional sea level changes present large regional variability. Temperature and salinity changes explain these spatial
patterns because of air-sea interactions and circulation/dynamic changes. A new driver (known as intrinsic/chaotic ocean
variability) has been recently identified caused by oceanic non-linearity.

Objectives / scientific questions

CRATERE aims at quantifying the respective contribution of atmospherically-forced and intrinsic ocean variability to
these regional sea level changes and their components over the altimetry period. The OCCIPUT ensemble simulations
have been considered to partition these variabilities from subannual to interannual time scales.

Main results
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Figl: Maps of the atmospherically forced (a) and chaotic (b)
interannual variabilities of regional sea level in the
OCCIPUT ensemble (over 1993-2015). The R ratio is shown
in panel c. Panels a and b are shown with logarithmic scales,
base 10. Units are cm in a and b, and percent in c.

subseasonal

Fig2: Maps of manometric sea level (i.e., mass contribution) chaotic
variability (¢' [cm]) (a) and its atmospherically-forced response to
the chaotic variability ( oo’ ratio) (b) for subseasonal signals (period
<260 days). Black, dark gray and gray contours in (a) indicate ¢'
values of 0.4, 0.8 and 1.5 cm. Gray and black contours in (b)
indicate the ratio of 1 and 3.
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The atmospherically-forced regional sea level interannual variability map (Figure 1a) shows maxima in the equatorial
Pacific with three main hotspots: two on both sides of the equator in the west and one along the equator in the east.
Figure 1b exhibits regions of strong chaotic sea level interannual variability especially in the western boundary currents,
in the ACC, in the entire Northern Pacific, and in the Indian and Pacific Oceans between 10°S and 30°S. On the
contrary, the chaotic variability is weak in the equatorial band where the atmospherically forced response is dominant.
Regional sea level interannual variability is mostly chaotic in the western boundary currents and in the ACC, where
there is a strong mesoscale activity (Figlc shows the contribution of the chaotic variability to the total interannual sea
level variability, Carret et al., 2021).

Fig2a shows the manomatric sea level (i.e., mass component) intrinsic variability in subseasonal band (periods < 60
days). Highest values (>1.5 cm) are found in regions where strong instabilities and intensive eddy generation are
observed. Most basin interiors, in contrast, show very weak values (¢' <0.2 cm), as expected from the relative lack of
mesoscale instabilities. One exception is the eastern tropical Pacific, where ¢' can be up to 0.7 cm. The relatively
stronger ¢ in these regions could be associated with eddy energy radiating from tropical instability waves or from the
eastern boundary. We investigate the chaotic variability to the atmospherically-forced response in Fig2b. Low values
suggest that the phase of manometric sea level variations are more “random” (i.c., less correlated with the forcing) and
thus less predictable. In regions of high mesoscale activity and strongest ¢, intrinsic variations can equal or even
overpower forced variations. These oceanic intrinsic processes can play an important role in transporting physical and
biological properties such as mass and chlorophyll in the subseasonal band (Zhao et al., 2021).

Future of the project:

The results of CRATERE have motivated the OST-ST IMHOTEP project which aims at partitioning the
atmospherically-forced, chaotic variability and continental freshwater discharges (rivers and Greenland) to regional sea
level changes and its causes.
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