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Research and technological development in operational oceanography 

(OO) and physical oceanography with focus on the South Atlantic and 

regions along the Brazilian coast using assimilative models and 

observational data. It was formed in 2007. 

 

 

 
Products: 

–  Ocean weather forecasts 

–  Hydrodynamic databases (reanlayses) 

–  In situ observational data 

REMO is a research group 

www.rederemo.org 



Modeling and Data Assimilation in REMO 

HYCOM 1/4o   1/12o   1/24o  

Large-scale circulation in the Atlantic and downscaling to 
METAREA V and region along the Brazilian S-SE coast in the 
Brazilian Navy CHM operational system. 

•  3-5 day forecasts 
•  Simplified version of the REMO 

Ocean Data Assimilation System  
•  Assimilation of only OSTIA SST and 

AVISO SLA 
•  Dissemination by the CHM web 

page and the REMO web page 

Brazilian Navy Hydrography Center 
(CHM) Operational System 



In addition to producing the forecast model initial 
condition, data assimilation is employed to 

•  Climate studies / variability studies 

•  Observing System Evaluation (OSE) 

•  Observing System Simulation Experiments (OSSE)  

Benefits of Data Assimilation 



In the EnOI, B is estimated with model states from a free run 
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Ensemble Optimal Interpolation (EnOI) 

Based on the EnOI the REMO Ocean Data Assimilation System 
(RODAS) was constructed but the ensemble members are not static, they 
depend on the day of the assimilation (Xie and Zhu 2010, Tanajura et al 
2014, Mignac et al 2015) 

xa

B

xa = xb +K(y−Hxb )
K = BHT (HBHT + R)−1
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ASSIMILATION OF SEA SURFACE HEIGHT ANOMALIES INTO HYCOM WITH AN OPTIMAL
INTERPOLATION SCHEME OVER THE ATLANTIC OCEAN METAREA V

Clemente Augusto Souza Tanajura1,2, Filipe Bitencourt Costa2, Renato Ramos da Silva2,3,
Giovanni Abdelnur Ruggiero4 and Victor Bastos Daher5

ABSTRACT. Along-track sea surface height anomaly (SSHA) data from the Jason-1 and Jason-2 satellites were assimilated into the ocean model HYCOM from July
1, 2009 until December 31, 2009. A new and simple approach to overcome the bias between the model and observed SSHA was proposed. It focuses on the meso-scale
differences between the data and the model along each satellite track. An optimal interpolation method and the Cooper & Haines (1996) scheme (C&H) were employed
to produce a SSHA analysis field and to adjust model layer thicknesses over the Atlantic METAREA V. The corrected model state was used as initial condition for the
next assimilation cycle. SSHA data with a 7-day window were assimilated in 3-day intervals centered in the SSHA data window and the C&H scheme was applied taking
the SSHA analysis. A control run without assimilation was also performed. The results showed that the model SSHA was completely reorganized by the end of the
experiment. The modifications of SSHA were compared to the American Navy HYCOM+NCODA system and AVISO data. Maximum error was reduced from 0.7 m to
0.2 m by assimilation. Comparisons were also made with the Argo temperature and salinity vertical profiles. Improvements in the currents and volume transport were
also produced by assimilation. The impact in temperature was in general positive, but there was no substantial modification in salinity.

Keywords: ocean data assimilation, Jason-1 and Jason-2 satellites, Argo.

RESUMO. Dados de anomalia da altura da superf́ıcie do mar (AASM) dos satellites Jason-1 e Jason-2 foram assimilados no modelo oceânico HYCOM de 1 de julho de
2009 a 31 de dezembro de 2009. Um nova e simples abordagem foi proposta para superar o viés entre os dados observados de AASM e o campo do modelo. Ela enfoca
as diferenças entre o modelo e as observações na mesoescala ao longo de cada trilha dos satélites. Um método de interpolação estat́ıstica e o esquema de Cooper &
Haines (1996) (C&H) foram empregados para produzir um campo de análise de AASM e ajustes nas espessuras das camadas do modelo sobre a METAREA V do Atlântico.
O estado corrigido do modelo foi usado como condição inicial para o próximo ciclo de assimilação. Dados de AASM em uma janela de 7 dias foram assimilados a cada
3 dias em data centrada na janela de dados e o método de C&H foi aplicado com a análise de AASM. Os resultados mostraram que a AASM do modelo foi completamente
reorganizada no final do experimento. As modificações de AASM foram comparadas com análises globais do sistema Americano HYCOM+NCODA e com dados do
AVISO. Erros máximos foram reduzidos de 0,7 m para 0,2 m com a assimilação. Comparações foram também feitas com perfis verticais de temperatura e salinidade do
Argo. Melhorias nas correntes e no transporte de volume foram produzidas em relação à rodada de controle. O impacto na temperatura foi em geral positivo, mas não
houve modificação substancial na salinidade.

Palavras-chave: assimilação de dados oceanográficos, satélites Jason-1 e Jason-2, Argo.
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2Rede de Modelagem e Observação Oceanográfica (REMO), Centro de Pesquisa em Geof́ısica e Geologia, Universidade Federal da Bahia (CPGG/UFBA), Instituto de

Geociências, Rua Barão de Jeremoabo, s/n, 40170-290 Salvador, BA, Brasil. Phone: +55(71) 3283-8531; Fax: +55(71) 3283-8501 – E-mail: cast@ufba.br
3Departamento de Fı́sica, Universidade Federal de Santa Catarina (UFSC), Bairro da Trindade, Caixa Postal 476, 88040-970 Florianópolis, SC, Brasil. Phone:
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A STUDY OF THE IMPACT OF ALTIMETRY DATA ASSIMILATION ON SHORT-TERM
PREDICTABILITY OF THE HYCOM OCEAN MODEL IN REGIONS

OF THE TROPICAL AND SOUTH ATLANTIC OCEAN

Leonardo Nascimento Lima1 and Clemente Augusto Souza Tanajura1,2

ABSTRACT. In this study, assimilation of Jason-1 and Jason-2 along-track sea level anomaly (SLA) data was conducted in a region of the tropical and South Atlantic
(7◦N-36◦S, 20◦W up to the Brazilian coast) using an optimal interpolation method and the HYCOM (Hybrid Coordinate Ocean Model). Four 24 h-forecast experiments
were performed daily from January 1 until March 31, 2011 considering different SLA assimilation data windows (1 day and 2 days) and different coefficients in the
parameterization of the SLA covariance matrix model. The model horizontal resolution was 1/12◦ and the number of vertical layers was 21. The SLA analyses added
to the mean sea surface height were projected to the subsurface with the Cooper & Haines (1996) scheme. The results showed that the experiment with 2-day window
of along-track data and with specific parameterizations of the model SLA covariance error for sub-regions of the METAREA V was the most accurate. It completely
reconstructed the model sea surface height and important improvements in the circulation were produced. For instance, there was a substantial improvement in the
representation of the Brazil Current and North Brazil Undercurrent. However, since no assimilation of vertical profiles of temperature and salinity and of sea surface
temperature was performed, the methodology employed here should be considered only as a step towards a high quality analysis for operational forecasting systems.

Keywords: data assimilation, optimal interpolation, Cooper & Haines scheme, altimetry data.

RESUMO. Neste estudo, a assimilação de dados de anomalia da altura da superf́ıcie do mar (AASM) ao longo da trilha dos satélites Jason-1 e Jason-2 foi conduzida
em uma região do Atlântico tropical e Sul (7◦N-36◦S, 20◦W até a costa do Brasil) com o método de interpolação ótima e o modelo oceânico HYCOM (Hybrid Coordinate
Ocean Model ). Foram realizados quatro experimentos de previsão de 24 h entre 1 de janeiro e 31 de março de 2011, considerando diferentes janelas de assimilação de
AASM (1 dia e 2 dias) e diferentes coeficientes na parametrização da matriz de covariância dos erros de AASM do modelo. A resolução horizontal empregada no HYCOM
foi 1/12◦ para 21 camadas verticais. As correções de altura da superf́ıcie do mar devido à assimilação de AASM foram projetadas abaixo da camada de mistura através
da técnica de Cooper & Haines (1996). Os resultados mostraram que o experimento com assimilação de dados ao longo da trilha dos satélites com a janela de 2 dias
e com parametrizações da matriz de covariância espećıficas para sub-regiões da METAREA V foi o mais acurado. Ele reconstruiu completamente a altura da superfı́cie
do mar e também proporcionou melhorias na circulação oceânica reproduzida pelo modelo. Por exemplo, houve substancial melhoria da representação nos campos
da Corrente do Brasil e Subcorrente Norte do Brasil. Entretanto, tendo em vista que não foi realizada a assimilação de perfis verticais de temperatura e de salinidade e
da temperatura da superf́ıcie do mar, a metodologia apresentada deve ser considerada apenas como um passo na conquista de uma análise oceânica e de um sistema
previsor de qualidade para fins operacionais.

Palavras-chave: assimilação de dados, interpolação ótima, técnica de Cooper & Haines, dados de altimetria.
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Assimilation of sea-level anomalies and Argo data into HYCOM and its impact on the 24 hour
forecasts in the western tropical and South Atlantic

F.B. Costaa,b* and C.A.S. Tanajurab,c,d

aGraduate Program in Geophysics, Physics Institute and Geophysics Institute, Federal University of Bahia (UFBA), Salvador, Brazil;
bOceanographic Modeling and Observation Network (REMO), Center for Research in Geophysics and Geology/UFBA, Salvador, Brazil;
cDepartment of Earth and Environmental Physics, Physics Institute/UFBA, Salvador, Brazil; dOcean Sciences Department, University of
California, Santa Cruz (UCSC), USA

Argo and along-track sea-level anomaly (SLA) data from satellites were assimilated into the Hybrid Coordinate Ocean Model
in the western tropical and South Atlantic Ocean. An optimal interpolation method was employed in the assimilation, and the
Cooper and Haines scheme projected the altimetry information into the subsurface. The run with assimilation of SLA and
Argo data reduced the root mean square deviation of the 24 h forecasts of SLA, sea surface temperature, and subsurface
temperature and salinity by 21.4%, 11.5%, 28.1%, and 15.8%, respectively, with respect to the control run without
assimilation. Important improvements were also observed in the circulation.

Introduction

Ocean models in simulation and prediction mode generate
forecasts with errors owing to limitations in physical
parameterizations, numerical algorithms, resolution, and
uncertainties in the atmospheric forcing and boundary con-
ditions (Chassignet et al. 2009). An approach to minimize
these errors involves the use of data assimilation
methods. They combine observational data with model
results to produce the so-called objective analysis with
smaller errors than the model alone (Daley 1991). The
analysis can be employed as model initial condition and
lead to a gain in short- and medium-range predictability,
since the latter is quite dependent on the quality of the
initial condition (Chassignet et al. 2009; Kalnay et al.
1996).

The analysis depends on the data-assimilation method,
on the model errors, and on the quality, availability, and
quantity of oceanic observations. Among the assimilation
methods, there are the Kalman filters, optimal interpolation
(OI), three-dimensional variational (3D-Var), and the four-
dimensional variational (4D-Var) schemes. The first three
are sequential, and the best estimate is produced at a
single time, but an observational time window can be
used by considering different errors of observation. They
have a relatively low computational cost and are commonly
used in operational systems. The 4D-Var produces the best
estimate over a finite time interval by minimizing a cost
function considering the trajectory of the non-linear

model and its linearized adjoint, as well as all observations
available in the period. They have a relatively high compu-
tational cost (Evensen 2003; Moore et al. 2011b; Xie et al.
2011).

Ocean observations had significant advances in the past
two decades. For the sea surface, satellites collect remotely
sensed data of sea surface temperature (SST), sea surface
height (SSH), and, recently, sea surface salinity (SSS),
with high temporal and spatial resolution. Despite the
high coverage of the remotely sensed data, it is restricted
to the surface and is insufficient to characterize the subsur-
face thermodynamic variability (Chassignet et al. 2006). In
the subsurface, the Argo system plays an important role
with over 3500 free-drifting profiling floats measuring
temperature and salinity in the upper 2000 m providing
many in situ data for assimilation systems and other pur-
poses (Oke et al. 2008; Xie and Zhu 2010).

The large quantity of observational data available in
near-real time allowed several groups and institutions to
implement operational ocean forecasting systems
(OOFSs) with data-assimilation techniques that efficiently
constrain the surface and vertical structure of their ocean
models. The Global Ocean Data Assimilation Experiment
(GODAE) and its continuation, the GODAE OceanView,
have helped organizing collaboration among the inter-
national community dedicated to developing operational
oceanography in both global and regional scales. Among
the operational systems in GODAE OceanView are the

© 2015 Institute of Marine Engineering, Science & Technology
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Abstract  The first version of the Brazilian Oceano-
graphic Modeling and Observation Network (REMO) 
ocean data assimilation system into the Hybrid Coordi-
nate Ocean Model (HYCOM) (RODAS_H) has recently 
been constructed for research and operational purposes. 
The system is based on a multivariate Ensemble Optimal 
Interpolation (EnOI) scheme and considers the high fre-
quency variability of the model error co-variance matrix. 
The EnOI can assimilate sea surface temperature (SST), 
satellite along-track and gridded sea level anomalies 
(SLA), and vertical profiles of temperature (T) and salin-
ity (S) from Argo. The first observing system experiment 
was carried out over the Atlantic Ocean (78°S–50°N, 
100°W–20°E) with HYCOM forced with atmospheric 
reanalysis from 1 January to 30 June 2010. Five integra-
tions were performed, including the control run without 
assimilation. In the other four, different observations were 
assimilated: SST only (A_SST); Argo T-S profiles only 
(A_Argo); along-track SLA only (A_SLA); and all data 
employed in the previous runs (A_All). The A_SST, 
A_Argo, and A_SLA runs were very effective in improv-
ing the representation of the assimilated variables, but 
they had relatively little impact on the variables that were 
not assimilated. In particular, only the assimilation of S 
was able to reduce the deviation of S with respect to ob-
servations. Overall, the A_All run produced a good analy-
sis by reducing the deviation of SST, T, and S with respect 
to the control run by 39%, 18%, and 30%, respectively, 
and by increasing the correlation of SLA by 81%. 
�Keywords: ocean data assimilation, ensemble optimal 
interpolation, observing system experiment, HYCOM, 
Atlantic Ocean 
Citation: Tanajura, C. A. S., A. N. Santana, D, Mignac, 
et al., 2014: The REMO ocean data assimilation system 
into HYCOM (RODAS_H): General description and pre-
liminary results, Atmos. Oceanic Sci. Lett., 7, 464–470, 
doi:10.3878/j.issn.1674-2834.14.0011. 
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1  Introduction  
Data assimilation methods are important scientific 

tools for meteorology and oceanography. They combine 
model outputs with observational data in a mathemati-
cally optimal or sub-optimal way, and produce the objec-
tive analysis with smaller errors than the model output. 
The analysis is used as the model initial condition for 
weather and climate forecasts (Kalnay, 2003), and more 
recently for ocean weather forecasts under the framework 
of operational oceanography (Dombrowsky et al., 2009). 
Data assimilation methods are also applied to produce 
long-term series of analysis for climate diagnostics stud-
ies (Kalnay et al., 1996), and to support the development 
of observational systems. The latter is done by data as-
similation experiments, called observing system experi-
ments (OSEs), to investigate the relative importance of 
specific observations to the analysis and the forecasts 
(Lea et al., 2013). 

Data assimilation methods look for the minimum of a 
least-square deviation of the model state with respect to 
observations and to a model background (or prior) state 
when the observation and the background errors are known 
(Evensen, 2003; Moore et al., 2011). Some of these met-
hods are computationally quite expensive. For operational 
purposes, the choice of method is a crucial aspect. 

In this paper, a recently constructed data assimilation 
system for the Hybrid Coordinate Ocean Model (HYCOM) 
is described and the first results of an OSE are shown. The 
system was developed by the Brazilian Oceanographic 
Modeling and Observation Network (in Portuguese, Rede 
de Modelagem e Observacão Oceanográfica (REMO)) to 
be a component of an operational ocean forecasting sys-
tem for the Atlantic Ocean (www.rederemo.org) (Tanajura 
and Belyaev, 2009; Lima et al., 2013). It was called the 
REMO Ocean Data Assimilation System for HYCOM 
(RODAS_H) and it was constructed under international 
collaboration with the HYCOM Consortium (www.hycom. 
org), the Global Ocean Data Assimilation Experiment 
(GODAE) Ocean View project (Dombrowsky et al., 
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A long road to reach RODAS 



Gridded data with 0.25o resolution 
 1600 x 2600 ~ 4 M data                 superob  

Base Hidrodinâmica Metarea V  REMO 
  CPGG/UFBA e COPPE/UFRJ 
 

30 
 

(a) 

(b) 
Figura 8 - Campos de TSM média (oC) para o período 1 de janeiro de 2010 a 31 de 
dezembro de 2013 produzidos pela: (a) Base no domínio do HYCOM 1/12, contido 
na área delimitada pelas linhas pretas sólidas, e pelo RODAS conjuntamente com o 
HYCOM 1/4; (b) OSTIA.  

 

 Figura semelhante à Fig. 8 está apresentada na Fig. 9, mas para o campo da 

ASM média. Para comparação, o campo de topografia dinâmica média do AVISO 

está apresentado. Nota-se uma boa concordância entre os campos, apesar de pequenas 

diferenças no extremo noroeste do domínio do HYCOM 1/12 e ao redor de 30oS no 

contorno leste. Em geral, pode-se afirmar que a estrutura e magnitude ASM da larga 

escala foi bem passada a configuração de meso-escala da Base. 
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OSTIA  RODAS  

Mean SST (oC) 
2010-2013 

RODAS  assimilates UK MetOfffice OSTIA SST 
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Base Hidrodinâmica Metarea V  REMO 
  CPGG/UFBA e COPPE/UFRJ 
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(a) 

(b) 
Figura 9 - Campos de ASM média (m) para o período 1 de janeiro de 2010 a 31 de 
dezembro de 2013 produzidos pela: (a) Base no domínio do HYCOM 1/12, contido 
na área delimitada pelas linhas pretas sólidas, e pelo RODAS conjuntamente com o 
HYCOM 1/4; (b) AVISO. 

 

 Visando investigar a qualidade do aninhamento das análises objetivas na 

subsuperfície, a seção meridional de temperatura e salinidade ao longo em 37oW, são 

apresentadas nas Figs. 10 e 11. Nessas figuras, as seções médias de temperatura e 

salinidade das grades do HYCOM 1/4 e HYCOM 1/12 são comparadas com o estado 

climatológico do WOA13 até 2000 m de profundidade. A integração com assimilação 

do sistema aninhado HYCOM 1/12 - HYCOM 1/4 conseguiu capturar com bastante 

semelhança ao padrão climatológico, por exemplo, com altas temperaturas e forte 

estratificação na região tropical e baixas temperaturas abaixo de 900 m em latitudes 

médias da AIA. Nota-se entretanto que a Base e o HYCOM 1/4 têm uma estrutura 

vertical mais difusa que o WOA13.  

 Observando a salinidade na Fig. 11, no limite sul do domínio do HYCOM 

1/12, nota-se claramente o sinal de subducção da Água Intermediária Antártica (AIA) 

em ambas as grades, ocupando o intervalo de 600 até 1200 m. O campo da Base em 

Along-track SLA data (m) 

RODAS  assimilates sea level anomalies (SLA) 
 

RODAS  

AVISO 

Gridded SLA data 



Thacker and Esenkov (2002); Xie and Zhu (2010); Mignac et al. (2015) 
Assimilates pseudo-observations of model layer thickness 
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RODAS  assimilates Argo T/S profiles 



To assimilate T profiles RODAS needs an estimate of Salinity 
PIRATA and XBT Temperture data              Synthetic S 

													S	difference	Poly	5	–	Obs												RMSD	(psu)	

3rd, 5th and 7th order polynoms S(T)  
were constructed  

Recently RODAS assimilated XBT and PIRATA data 



DATA ASSIMILATION SYSTEM

A_SST A_IN_SITU A_SLA

Observational window - 72h 72h
Covariance length scales 150 km 150 km 150 km

Superobs (grid cells) 2x2 - 2x2
State vector ALL DP, U,V, T, S ALL

• Assimilation is performed every 3 days

• 126 ensemble members 

– 21 members per year
– 60-day window centered in the corresponding assimilation day
– 6 years to capture the variability spread 

• For more details about RODAS (Tanajura et al., 2014; Mignac et
al., 2015)

State vector ALL DP, U,V, T, S ALL

HYCOM 1/4+RODAS 

DATA ASSIMILATION SYSTEM

• RODAS REMO Ocean Data Assimilation System  
– Ensemble Optimal Interpolation (Oke et al., 2005; Xie and

Zhu, 2010; Tanajura et al., 2014)
– Results of the first version of the full DA system

• RODAS consists of: • RODAS consists of: 
1. 00 UTC           Assimilation of SST from UK MetOffice OSTIA
2. 03 UTC           Assimilation of T/S Argo data
3. 06 UTC           Assimilation of along-track SLA from all 

altimeters

– Not the same employed today in the Brazilian Navy 
operational system (Argo DA still to be implemented) 

•  Separate	steps	to	assimilate	SST,	Argo	T/S	and	SLA	



OSE with HYCOM 1/4+RODAS CONFIGURATIONS - OSEs

RODAS Assimilation of SLA, SST and Argo

NOARGO Withholding only Argo

NOALTIM Withholding  only altimeters

NOOSTIA Withholding only OSTIA

1 JAN 2010 – 31 DEC 2012

NOOSTIA Withholding only OSTIA

NOASSIM Withholding all observation types and turning off DA

FREE Free run

Same model configurations for all the runs

Evaluation will be based on the 24h, 48h and 72h after 
assimilation with observations that are not yet assimilated



RESULTS – RMSD OSTIA (oC) 

0.67 oC

0.94 oC 1.36 oC

OSE: RSMD OSTIA (oC) 



RESULTS – CORR SLA AVISO GRIDDED DATA

0.61 0.47

0.41

OSE: Correlation Gridded SLA 



46,788 profiles 

 
FREE 
1,53oC 

 
ALL 

0,89oC 
 

FREE 
0,27 

 
ALL 
0,14 

OSE: RSMD w.r.t Argo T/S 



VELOCITY - GULF STREAM (m/s)  
OSE: Comparison with OSCAR (m/s) 



SST  RMSD (oC) 
Without PIRATA With PIRATA 

OSE w/without PIRATA HYCOM 1/12+RODAS 

 Assimilation of SST, Argo T/S, SLA and PIRATA Jan-Dec 2012 

0.49oC 0..49oC 



SLA Correlation 
Without PIRATA With PIRATA 

OSE w/without PIRATA HYCOM 1/12+RODAS 

 Assimilation of SST, Argo T/S, SLA and PIRATA Jan--Dec 2012 

0.70 < 0.70 



 RMSD T (oC) wrt Argo data Jan-May 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 

Without PIRATA 
0.83oC Free 

1.21oC With PIRATA 
0.83oC 



 RMSD S (psu) wrt Argo data  Jan-May 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 

Without PIRATA 
0.16 psu 

Free 
0.21 

With PIRATA 
0.16 psu 



 RMSD T (oC) wrt Argo data Jan-Dec 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 



 RMSD S (psu) wrt Argo data  Jan-Dec 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 



T(oC) Difference With – Without PIRATA Jan-May 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 



S (psu) Difference With – Without PIRATA Jan-May 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 



 RMSD T (oC) wrt PIRATA data (5 buoys)  Jan-May 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 

Free 
1.13oC 

With PIRATA 
0.76oC 

Without PIRATA 
0.76oC 



 RMSD S (psu) wrt PIRATA data (5 buoys)  Jan-May 2012 

OSE w/without PIRATA HYCOM 1/12+RODAS 

Free 
0.29 

With PIRATA 
0.17 

Without PIRATA 
0.21 



RODAS: Assimilation into HYCOM with tides 



RODAS: Assimilation into HYCOM with tides 

HYCOM 1/24 Assimilation of SST and SLA – 2008 

SLA only 

AVISO 

No Tides 

ALL 



First SST (oC) analysis Increment in the new grid (1 Jan 2003) 

New HYCOM grid: 1/12o and 32 layers 
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Challenges in DA: SWOT 

Hydrology 
Water level inland 
 
Oceanography 
SLA in a 120 km band along the satellite track 
There will be 10 km gap in the center 
2 km x 2 km resolution and 8 mm accurate 

Aplications 
- Hydrology: floods, droughts, 
reservoirs, trade, insurance 
  
- Oceanografia: operational 
oceanography, weather, climate, 
fisheries, maritime operations, and 
more.... 

Surface Water and Ocean Topography 



Zoom-in	

Yukio	Kurihara	(JAXA)		 Given	by	Gary	Corlet	(GHRSST	)	

New	generaPon	of	sensors:	Himawari-8	
High	spaPal	and	temporal	resoluPon	(300-500	m,	10	min)	



•  HYCOM+RODAS tool was developed. It assimilates SST, SLA, 
Argo T/S, XBT and PIRATA data. 

•  SST data strongly impacts on SST and mixed layer T. 

•  T/S profiles impacts on subsurface T/S, especially S, but also 
influences in the circulation. 

•  SLA data strongly impacts on SLA and surface circulation. 

•  OSE with PIRATA needs longer assimilation run to better show 
the impact of PIRATA data, but preliminary results show that 
locally the impact is substantial. 

•  All data complement each other and improvements towards  
assimilation of SMOS, gliders, hi-res SST and SWOT data are 
necessary. 

Final Considerations 


