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Assessment of the seasonal cycle in
Atlantic density flux




Why surface density fluxes are important?

DenSity ﬂUX refers to maSS Precipitation
changes over a volume of ((}_‘_5

the ocean (such as the
mixed layer) »

Evaporation

XNy jeay juajen)

They provide us insights
into the processes of water
mass transformation and
formation

Small-scale\g
Mixing

Directly affects the strength
and stability of key ocean
circulation systems (AMOC)

v wmgm

* Biogeochemistry

Geothermal heating

Groeskamp, 2019
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Traditional ways of estimating density fluxes

aH
= c + pP(E — P)S

E
Direct air-sea flux estimates - 3

needed (biases and
uncertainties)

Incomplete picture for
surface density changes

Constant depth




Kinematics approach

Looking at the changes in
the ocean surface by
using satellite
observations
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* Biogeochemistry

Small-scale\g
Mixing

eothermal heating

Piracha, 2021




Kinematics approach

D 0/ H .» Dh
th, = h {()—f +u-V p} = —(_pr + BpsE + KV 2 p+ (po— p—n) (3; + 'zp_h)
l Jo ’ hp
Mixed Layer
depth: Not
available from \
satellite We can estimate this term by leveraging

observations  synergies between SSS, SST and SSC
satellite observations

Better spatial and temporal resolutions
No need for air-sea flux estimates
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Kinematics approach

D o) H .- Dh
th = h {()—? +u- Vp} = —an + BpsE + kVZ p+ (po — p—n) (E + w_h>
N -~ d -~ -
/ To i hp
i ;
1T
air-sea fluxes diffusivity entrainment

All processes changing surface density resolved
Variable Mixed Layer Depth




Aim of this talk

Assessing 10 years (2011-2020) variability of the surface density flux in the
Atlantic:

Seasonal variability-> harmonic analysis
Interannual variability-> anomaly fields

We have generated monthly and 0.25x0.25° density flux products by using:

SMOS SSS from BEC global v2 (https://bec.icm.csic.es/oceanglobal-sss/)
OSTIA SST (ftp://nrt.cmnems-du.eu))

DUACS SSC (ftp://nrt.cmmems-du.eu)

ARMOR3D MLD (ftp://nrt.cmems-du.eu))
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ftp://nrt.cmems-du.eu

Mean decadal average
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Seasonal average
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Thermal component almost mirrors
net flux

Haline component more
prominent in high latitudes, tropical
regions and close to the main
rivers mounts

Thermal-reflects a seasonal cycle
with a smooth winter peak while
haline phase reflects irregular
timing of freshwater input and
redistribution.
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Variance explained by the seasonal (and subseasonal) cycle

Thermal Haline
Across the most

parts of the Atlantic,

annual and BN
semi-annual cycles
explain more than 3o [t
80% of the variance el
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Subpolar Atlantic is
less sensitive to 30°5
salinity variability
than seasonal
thermal changes
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Monthly anomalies: temporal evolution

le—5 Monthly anomaly timeseries 2011-2020
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thermal —
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Persistence of haline-driven variability in the subpolar North Atlantic
December 2020 thermal flux anomalies contribute strongly to anomalous D\
density flux events 1SOW 200°W S0°W 07257
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Monthly anomalies: spatial patterns

Thermal Haline
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Summary and conclusions

This study highlights the critical role of freshwater dynamics in modulating the
North Atlantic density flux

Annual and semi-annual cycles do not explain the total variance
e Low frequency modes of variability are crucial for understanding the total
variability

Satellite based observations provides us an unprecedented surface buoyancy
fluxes and their drivers
e ESA initiative Arctic-FLOW: will deepen on the generation of density and
freshwater fluxes ARCTIC - FLOW




Thank You

e
i

More questions? ™"

piracha@icm.csic.es
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Thank you for your attention!
More questions?

piracha@icm.csic.es

This work has been submitted to Ocean Science journal



