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The Multi Observations TAC

2

Č Provides Global qualified Ocean Multi Observation Products

Č Products based on Observations (satellite & in-situ) and data fusion  

techniques

Č Products covering the ocean Physics and BGC

Č NRT & MY products & OMI

VTaking advantage of the strength of the GOOS

VStaying close to the observations

VProviding a complementary approaches to model/assimilation



Sea Surface Salinity  &  Sea Surface Density
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Buongiorno Nardelli

MULTIOBS_GLO_PHY_NRT_015_001 / MULTIOBS_GLO_PHY_REP_015_002

Č SSS & SSD NRT & REP time series
Å Based on a Multivariate Optimal Interpolation algorithm

Å Hypothesis: SST and SSS variations are correlated at scales smaller than the ones 

dominating atmospheric variability (in the open ocean) 

xanalysis=xbck+C(R+C)-1(yobs-xbck)

2
22

),,(C
ö
ö

÷

õ

æ
æ

ç

åD
-ö

÷

õ
æ
ç

åD
-ö

÷

õ
æ
ç

åD
-

=DDD
T

SST

L

rt filtered

eeeSSTtr t

R. Droghei, B. Buongiorno Nardelli, and R. Santoleri (2018), A new Global Sea Surface Salinity and Density Dataset 
from Multivariate Observations (1993-2016), Front. Mar. Sci., 5(March), 1-13, doi:10,3389/fmars,2018,00084.

*multi-dimensional covariance model
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3D T/S/UVg/MLD ςARMOR3D
MULTIOBS_GLO_PHY_NRT_015_001 / MULTIOBS_GLO_PHY_REP_015_002

Č 3D temperature, salinity, geostrophic velocities and MLD NRT & REP time

series
Å Based on a 3 steps method starting from a first guess climatology

(1) Satellite data (SLA + SST + SSS) are projected onto the vertical using a multiple

linear regression method

(2) Combination between step 1 fields with T/S in situ profiles using an optimal 

interpolation method 

(3) Use of the thermal wind equation to combine the 3D T/S fields with surface 

geostrophic current fields to generate 3D geostrophic currents

ÁGuinehut, Dhomps, Larnicol 
& Le Traon (2012)

ÁMulet, Rio, Mignot, Guinehut 
& Morrow (2012)
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3D T/S/UVg/MLD ςARMOR3D

Č 3D temperature, salinity, geostrophic velocities and MLD NRT & REP time

series

Č OMI: Cumulative trend of Subsurface Temperature

Multi-product approach

Shaded = not significant

Temperature Cumulative Trend 1993-2017



Vertical velocities
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ARMOR3D

targeted for Open ocean 
not  applicable in equatorial 
band/coastal areas

ERA-interim

B. Buongiorno Nardelli, S. Mulet, and D. Iudicone(2018), Three-Dimensional
Ageostrophic Motion and Water Mass Subductionin the Southern Ocean, J. 
Geophys. Res. Ocean., 1�t30, doi:10.1002/2017JC013316.
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Č OMEGA3D-Global 3D Vertical Velocities (+horizontal ageostrophic

velocity) based on the application of the diabatic QG Omega equation to

ARMOR3D observation-based fields


