Research question
Mesoscale eddies detected by sea surface
height (SSH) fields have been observed to
display coherent temperature (SST)
structures, which lead to the term of SSH-
SST coherent eddies. For example,

AEs ---> SSHA+ ---> SSTA+
CEs ---> SSHA- ---> SSTA-

However, recent statistics have shown that
~20% eddies are unconventionally warm
CEs and cold AEs (e.g., Moschos et al.,
2022), which refer to the definition of SSH-
SST incoherent eddies. For example,

AEs ---> SSHA+ ---> SSTA-
CEs ---> SSHA- ---> SSTA+

In this study, we focus on proportions and
mechanisms of both eddy types in the
North Indian Ocean and Global Ocean to
understand air-sea coupling induced by
eddies, and related heat transport.
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Lifetime (day)
———30-90 days (N = 731)
———90-150 days (N = 333)

150-210 days (N = 111)
>210 days (N = 65)

Procedure:

OAFlux2

Lifetime (day)
——— 30-90 days (N = 960)
————90-150 days (N = 342)

150-210 days (N = 120)

>210 days (N = 92)
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Mesoscale meridional heat
transport carried by geostrophic
components is 10 times larger
than (and opposite in direction to)
that of the wind-driven Ekman
components.

An offset between SSH-SST

Turbulent heat flux (W m~2)

coherent and incoherent eddies in
the EkKman heat transport is
apparent, whereas the
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Schematic of meridional heat transport (black: geostrophic; yellow: Ekman)

SSH-SST incoherent eddies.

1.monopolar structure similar to coherent
eddies;

2.compensation resulting in null net flux;

3.dipolar pattern known as eddy-stirring effect.

1.continuous air-sea heat exchange along eddy
pathways;

2.subsurface diffusion below the mixed layer;

3.interior mode water resulted from water mass
subduction.




