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* REMO Network;

« SST Composition;

* Error Estimation ;

* Validation — SST (Results);
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REMO is a network composed of Petrobras, the Brazilian
Navy and four Public Brazilian Universities.

REMO main goals are:

» To develop an assimilative ocean forecast system for the
Brazilian continental shelf and slope regions;

 To help environmental authorities in case of oil disasters.
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The Team
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METAREA V - Maritime area under Brazilian Navy responsability for weather and ocean forecast

GHRSST XIV Science Team Meeting: 19 June 2013 in Woods Hole, MA-USA
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Computational Resources

High Performance Computer

NETUNO - NCE/UFRJ

Dell Server 256 nodes ( 2 processors Xeon
Quad-core 2.6 GHz e 16 MB RAM) Total:
2048 processor units

High Performance Computer

SGI Altix ICE 8200 — CHM/Brazilian Navy

SGI Server 32 nodes (2 processors Xeon
Quad-core 3 GHz e 16 MB RAM) Total: 256
processor units

GHRSST XIV Science Team Meeting: 19 June 201:
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REMO:

Ocean Modeling and Observation Network

UFRJ

Satellite Sensors
(SST and Altimetry)

Measurements with moorings

=
BB

i IEAPM

Termohaline Structure
I (Ol of TS fields)

=
oS

IEAPM / CHM

Buoys and Radars
1 (Wave, Wind,Current)

Model Development

UFRJ

Basin Scale Modeling
(HYCOM)

Regional Modeling
Initialization and
Assimilation schemes

UFBA

Regional Modeling
Boundary conditions and
Thermodynamics

(L

FURG

Regional Modeling
N/NE — Processes study
(HYCOM/ ROMS)

>

UFRJ

Regional Modeling
S/SE — Processes study
(HYCOM/ROMS/POM)

Regional Modeling
E — Processes study
(HYCOM/ROMS)

Modeling

Operation

A,

Meteorological Model
(Operational)

p5Ld

Ocean Models
(Operational)

CHM

Wave Models
(Operational)

X
Ocean Models
(Redundancy)

Products

Fields of
ST,SSH

Ocean
Forecasting
(T,S,U,V,EL)

Meteorological
Forecasting

Wave
Forecasting

TS
Support to
Search & Rescue

Support to Oil
Spill Models

Scientific
Papers

Academic
Support

GHRSST XIV Science Team Meeting: 19 June 2013 in Woods Hole, MA-USA
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SST Composition

Input Data
(AVHRR & TMI)
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Technique
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Validation
(Moored and Drifting Buoy)
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Error Estimation: SST field estimation method and
ItS uncertainties
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Rede de Modelagem e Observacoo Oceanografico
Temperatura da Superficie do Mar (Celsius)
Yalido para 0630

SST field uncertainty L . ¥
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Standard deviation on 30t June 2012.
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RMSE field generated from SST estimated values considered in this work and
SST estimated values of OSTIA project collected during the period from January
15t to June 30t, 2006.
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Error Estimation: SST field uncertainty
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Error estimation difference between OSTIA’s SST and one estimated in this work
on 30t June 2012.
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Validation:

11 Moored
buoys

23 Drifting
buoys
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GHRSST XIV Science Team Meeting: 19 June 2013 in Woods Hole, MA-USA &
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Validation (Moored Buoys Statistics)

Table 1 — Results between daily SST composition and average daily in situ SST
collected for the 11 Moored PIRATA buoys.

BUOY AVERAGE RMSE MAE MEE CORRELATION

BUOY: 2806
47N - 23°W BEEMO- 27 04 0329 0248 -0.089 0927

BUOY: 26 58
0" - 23°%W BEMO:- 26 42 0301 0241 0163 0078

BUOY: 2751
0" - 35°W BEEMO- 27 48 0244 0187 0036 0ozxg

- BUOY: 26 36
19°8 - 34°W BEEMO- 26 27 0228 02218 00982 0089

- BUOY: 2618
15" - 38°W BEMO:- 26 04 0321 0238 -0.131 0975

12°N - 38°W ﬁgﬁgﬂg 0.41 0314 024 0.963

2N _ 32°W Egiﬁ 0275 021 0.101 0.965

4°N_3gew oo 2700 0244 0.188 0.185 0.892

25 — 30°W EE?IE i?;g 0.193 0.153 0.064 0.983

14°8 _ 32°W Eﬁiﬂii 0317 0253 0.158 0973
BUOY: 26.76

REMO: 26 .43
*RMSE - Root Mean Squared Error
*MAE - Mean Absolute Error
*MBE - Mean Bias Error

12° - 23°W 0.573 0.439 0334 0066

GHRSST XIV Science Team Meeting: 19 June 2013 in Woods Hole, MA-USA SST
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Validation (Drifting buoys)

Table 2 - Comparison statistics between daily SST composition and average daily
in situ SST collected from 23 drifting buoys for the period from May 2008 to Oct

2010.

AVERAGE RMSE MAE MEE CORRELATION

BUODY: 19628
REMO: 19627

0.2
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0 0.191 0.002 0944
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SST _REMO versus SST_Drifting_buoys

Buoy_deriva
= SST_REMO
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GHRSST XIV Science Team Meeting: 19 June 2013 in Woods Hole, MA-USA
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Now:

« A dailly SST time series (NetCDF format, GDSV2.0) ) is available for
assimilation or inter-comparison from 15t of September of 2002 up the present;

Under development:
» To implement the EnOIl (Ensemble Optimal Interpolation) for SST analysis;
» To develop a retrieval SST model based on optimal estimator;

* To carry continuously on the SST validation;

* To start cooperation with GHRSST ST.
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