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Introduction
• REMO is a research network established in 2007 dedicated to operational oceanography in 

Brazil. The Brazilian Hydrography Center (CHM) hosts our operational systems since 2010

• The current version of the operational system: HYCOM+RODAS (EnOI) with assimilation of 
OSTIA SST, along track SLA and Argo T/S profiles in 2 domains with focus on Metarea V

• Important features to be simulated and forecasted are the Brazil Current (BC) and the 
underlying Intermediate Western Boundary Current (IWBC)

CHM

HYCOM 1/12o 1/24o L32

https://pam.dhn.mar.mil.br/

Mignac et al. Oc. Sci, 2015 
Tanajura et al, Oc Dyn 2020 
Costa and Tanajura, Oc Model, 2022

absence of eddies has been linked to this phenomenon, yet there has been no de-
tailed investigation on how variations in the stream’s inertial characteristics, through
transport variations, play a role in this process.

Figure 2.1: Schematic illustration of the BC-IWBC system, a key dynamic com-
ponent of ocean circulation in the south-southeastern Brazilian continental margin
between the latitudes of 28°S and 20°S. The red and blue lines depict the average
paths of the BC and IWBC, respectively, while the red circular arrows indicate the
formation areas of the Cabo Frio Eddy (CFE) and the Cabo de São Tomé Eddy
(CSTE), which are recurrent but not permanent features. The dashed red lines
show variations in the BC’s path closer to shelf break and further offshore, and the
black lines represent the five cross-stream transects examined in this study. Land-
marks along the Brazilian coastline mentioned in the text are indicated in the grey
text boxes.

The temporal variability of most WBCs may occur over a broad range of time
scales, with seasonality of their associated oceanic subtropical gyres and related
large-scale atmospheric circulation as some of the primary factors. Yet, for the
BC, this association is notably weaker than theoretical predictions suggest. This
discrepancy is partly due to the BC’s seasonal cycles being obscured by significant
mesoscale variability in periods of up to 100 days (GOES et al., 2019). For instance,
MANO et al. (2009) showed that the energy fluxes involved in the formation of a
cyclonic eddy off Cabo Frio at 30 days period may be associated with the BC mean-
der growth, while ROCHA et al. (2014) estimated the duration of turbulent kinetic
energy growth events as being up to 37 days. SCHMID and MAJUMDER (2018)
and GOES et al. (2019) have examined the BC’s transport variability across various

12

de Paula,T.  PhD Thesis, UFRJ, 2024
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OSSEs with SWOT
• Nature run from a ROMS 1/24o L32 free run nested in HYCOM+NCODA forced with ERA-

Interim from 2008 to 2012 off Brazil South and Southeast coast
• HYCOM 1/24o L32 free run nested in HYCOM 1/12o L32 free run forced with CFSR in 

2011-2012
• SWOT synthetic data produced by L. Gaultier et al. (2017, 2021) code with 8 km resolution 
• HYCOM+RODAS with assimilation each 3 d of SST + “Argo” T/S + Along-track SLA
• HYCOM+RODAS as before + 1 SWOT with Karin errors only
• HYCOM+RODAS as before + 2 SWOTs
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Nature Run (ROMS) - SSH vs. AVISO & SST vs OSTIA 

Corr = 0.42

RMSD = 0.71oC

AVISO Nature Run

Nature RunOSTIA
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OSSEs with SWOT – SST (oC)
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OSSEs with SWOT – SSH (m)
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OSSEs with SWOT – T (oC)
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OSSEs with SWOT – S
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SWOT
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2 SWOTs
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SWOT

NO SWOT
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OSSEs SWOT– Currents (m/s) at 100 m
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OSSE with 2 SWOTs + 3 Gliders
• HYCOM+RODAS with assimilation each 3 d of SST + “Argo” T/S + Along-track SLA + 2 

SWOTs + 3 Gliders from 1 Jan 2011 to 15 April 2011
• HYCOM+RODAS with 3 Gliders off Rio de Janeiro coast around 22oS
• Gliders synthetic data emulated data from 1 real glider trajectory and another 2 were included
• Range is very small and the goal was simply to develop RODAS to consider this observation 

type that should be in operation in 2025
• Glider max depth = 1000 m 
• Each profile distance = 12 km
• Max eastern extension = 38oW

• The main goal was to add the capability 
to RODAS to preprocess and assimilate 
glider data and to offer new 
possibilities to improve the BC and the 
IWBC short—range forecasts
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Final Considerations
• Assimilation of SST was effective in all experiments, improving SST RMS from 0.99oC to 

0.54oC
• The inclusion of 1 SWOT improved SSH correlation from 0.59 in the NO SWOT Run to 

0.66 and achieving 0.73 with 2 SWOTs with respect to the Nature Run 
• T/S profiles were degraded with SST, SLA and the few T/S data available for assimilation 

(NO SWOT), but SWOT and 2 SWOTs could reduce the degradation
• Positive impacts of SWOT in the upper mean circulation  were observed in few locations, 

but they were not a substantial. Maybe, there a signal in TKE and vertical fluxes, but it is 
still to be investigated. There is a need to populate the region with T/S profiles data.

• The assimilation of data from 3 gliders was successfully done, adding new capability to 
RODAS, so that it brings a potential to improve BC and IWBC simulation and forecasts

• In the experiments, the short range of the gliders trajectories and the short integration 
period limited the correction local circulation and impacts to the south and north.



Thank you!
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