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UN workshop

UN-SPIDER in Riyadh — Saudi Arabia:
Oil spill detection system via remotely sensed data

Our concerning now is to know where more precisely
the oll goes.
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Motivation
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MOTIVATION

Rio de Janeiro

800 tons of oil were spilled into
Guanabara Bay from Petrobras refinery
on January, 2000.

Campos Basin
* Petrobras P-37 Accident on March, 2001
* Oll spill of approximately ~1.2 tons occurred

* |ts value was U$ 430 millions
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MOTIVATION

UN-SPIDER Bonn Workshop, Bonn 12-14 Oct, 2010



OUTLINE

 Introduction

UN-SPIDER Bonn Workshop, Bonn 12-14 Oct, 2010



Main goals of REMO are:

1) To develop an assimilative ocean forecast
system for the Brazilian continental shelf
and slope regions and

2) To help environmental authorities in case of
oll disasters.

m PETROBRAS - Research Center
E‘Q‘ Brazilian Navy — CHM/IEAPM
L

Federal University of Rio de Janeiro - UFRJ

UFRJ

[TC H University of S&o Paulo - USP

1|$_:;|9 Federal University of Rio Grande - FURG

ddd

,}‘3, Federal University of Bahia - UFBA

UFBA
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The Team

Ph.D: 18
M.Sc.: 8
Bachelor: 9
Technicians/

Administrative: 7 4» | 7
Students: 8 SRV O Ry € Moo

= 50 people
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The Region of interest

« METAREAYV - Maritime area under Brazilian Navy
responsability for Weather and ocean forecast
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The Region of interest
« Oil and gas industry activities
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The region of interest — The oceanographic challenges
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South Atlantic Surface Circulation extracted from Petterson e Stramma (1991)



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
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REMO Ocean Modeling and Observation Network

Observations (Remote Sensing and Metocean Measurements)

Measurements with moorings
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OUTLINE

Remotely sensed products (SST and SSH)
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Remote Sensing Product - Ocean Model Input

SST

(IR+MW)

SSHA

(JASON 1 and JASON 2)

|

|

OCEAN MODEL

|

Live Access Server (LAS)
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http://www.rederemo.org/

Remote Sensing Product - Ocean Model Input

SSHA

(JASON 1 and JASON 2)

|

OCEAN MODEL
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http://www.rederemo.org/
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SST - Validation

Table - Comparison statistics between daily SST composition and
average daily in situ SST collected from eight buoys of PIRATA’s project
from August 01st,2005 to July 31st, 2006.

BuoyLoaaton ~ sovor - MAE o MBE - CORRELATION
. (*) (£ (*) (£ (*) (£ (*) (£
15°N —38°W 0.37 0.33 028 026 —p18 =013 096 097
12°N — 383°W 030 040 030 038 —032 029 0.92 0.93
8N —38°W 033 031 027 023 —017 016 091 0.94
4N - 383°W 028 026 022 020 003 —0.06 0.83 0.86
0°N —23°"W 031 028 026 023 —-020 -0.18 096 097
g°5 —30W 025 022 021 018 =013 =010 097 0.89
14°5 —32°W 033 032 029 025 —019 —013 054 0.96
19°5 — 34°W 031 029 023 023 -—-013 -0.10 096 097
(*) without restnetion of wind speed (**) with restnction of wind speed { =3 m's)
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Remote Sensing Product - Ocean Model Input

SST
(AVHRR+TRMM)

|

OCEAN MODEL

|
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http://www.rederemo.org/

Campo Interpolado de SSHA 7 dias - Cressman

10°N r

SSHA

10°S

20°S

30°S

This figure represents track 202 of the 276th cicle from Jason1 where raw data

(blue line), filtered data (red line) and batimetry (black line).

40°S

a) Atmospheric and geophysical : 70°W 60°W 50°W  40°W 30°W 20°W
‘| corrections and SSHA estimation )
‘| b) Redundant data elimination The system:

l Db 0000000000

Local tidal correction Cressman’s Method is used

| l to create SSHA field basedon |

§ 7-day long track SSHA B

Cross calibration data (1/4° grid) l

l t Model assimilation
- | a) Spurious data elimination =

b)7-point Gaussian convolution
+ | filter (with wavelengths
| smaller than 40 km)

Smoothed along-track I
‘ e
" SSHA database



OUTLINE

 Modeling approach
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LATITUDE

Modeling Approach

To develop nested models from the Atlantic large scale circulation to

regional circulation

— With Data Assimilation
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Data Assimilation

* In situ data
— Argo
— XBT
— CTD
— Pirata Buoys
— Drifters -

BDDN . _. M

30°s

CTD: 3758
PIRATA:5521 N
ARGO: 21206 N
XBT: 3113 |

BOM 400%™ 20%w o° 20°E
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Atlantic Large Scale Circulation Model
Climatologic and Synoptic Runs

* Model: HYCOM

« Domain: Atlantic Ocean
78°S — 50°N TSM HYCOM 1/4° - Sigma teta

* Resolution: 1/4°and i
21 vertical layers oy b= |

* 40 years simulation with S
climatological forcings: ..
- Heat, mass and momentum |
fluxes from COADS montlhy o
means

« 6.5 years simulation with synoptic
data, from 2003 to 2009
- Synoptic atmospheric fields in 6h -0~
interval from NCEP reanalysis 2

» Operational daily forecast: from 60+
2009 until now g

Latitude

20~

-160 -;!07 -éoﬁ ) 46 B -éo 0 éO
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LATITUDE

METAREA V domain nested in the Atlantic model

DEPTH (m) : G DEPTH (m) : @
TIME : OB=JUN—3G10 00:00 DATA SET: archv.2010_157_00_3zt TIME : GB—JUN—2010 00:00 DATA SET: archv.2010_157_00 3zt

REMO — Initfal Condition ot 06/06/2010, 00 UTC REMO — Initial Condition ot C6/C6/2010, GQ UTC
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* Model: HYCOM

 Domain: METAREA V

+ Resolution: 1/12° and 21 vertical layers oy

10 years simulation with climatological forcings (COADS)

* 6.5 years simulation (2003 to 2009) with synoptic atmospheric forcings (NCEP)
» Operational forecast: From 2009 until now

» Cooper & Haines scheme (SSH data)



LATITUDE

10°H

1973

5

SE region model nested in the METAREA V model

DEPTH () : Q
TIME : GB-JUN—2010 60:00 DATA SET: archv.2010_157_00_3zt TIME = O6—JUN=2010 0000
REMO — Initial Condition ot 0B/06/2010, 00 UTC

T | | | | | | | L

S50l - 5o 5o pea B40W AL 46 427 33w

—_— 1.00 LONGITUDE — 1,00
Temperature and surface currents Temperature and surface currents

Model: HYCOM

Resolution: 1/24° and 21 vertical layers oy
Cooper & Haines scheme (SSH data)
Operational forecast: 2010

Tidal forcings (work in progress)



SE region model nested in the METAREA V model

DEPTH () : Q
TIME : GB-JUN—2010 60:00 DATA SET: archv.2010_157_00_3zt TIME = O6—JUN=2010 0000
REMO — Initial Condition ot 0B/06/2010, 00 UTC

10°N e | | | | | | | |

A

oe

1973

LATITUDE

5

4005

BESW EESW 450 25 259
—= 1.00 LONGITUDE —= .o

Temperature and surface currents Temperature and surface currents

Work in progress
* Model: ROMS
« Resolution: 1/24°
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Model results assessment

Sea Surface Temperature at Equador and 23°W
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Preliminar comparison: Pirata
Buoy data and model results
without data assimilation




Model results assessment

Data ASS | m | I atl on TIME : 29-CCT-2009 00:00 T

Simulation
1st july to 31st
october 2009

0.1

o
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-0.3

-D.5

SSHA data

assimilation from s SEHGHE
Jason-1 and Jason-
2 with Optimal
Interpolation and
Cooper and Haines
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60°W SoW 40N S0"H ZD°W 6C°W So'W 40N S0 ZD°W
LONGTUDE LONGTUDE
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(Tanajura, Ramos da Silva, Ruggiero, Daher, Belyaev, Martins, Lima, CBO 2010)



Model results assessment

Model results X remote sensing SST - METAREA V Model

Rodada do dia 92/03/2010
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Model results assessment

Model results X remote sensing SST - METAREA V Model
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Model results assessment

Model results X remote sensing SST - METAREA V Model

Latitude

Faracast day: 24,07 /2010
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Model results assessment

Model results X remote sensing SST - METAREA V Model
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Faracast day: 24,07 /2010
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Model results assessment

Model results X remote sensing SST - SE region Model

Rodada deo dia 11,/02/2010
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Model results assessment

Model results X remote sensing SST - SE region Model

Rodada do dia 11,/02/2010
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Model results assessment

Model results X remote sensing SST - SE region Model

Rodada do dia 11,/02/2010
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Model results assessment

Model results X current data
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OUTLINE

« Remarks and following work
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Concluding Remarks

DEPTH (m) : G DEPTH (m) : @
TIME 1 OB=JUN—3G10 00:00 DATA SET: archv.2010_157_00_3zt TIME 1 GB—JUN—2010 00:00 DATA SET: archv.2010_157_00 3zt
REMO — Initial Condition at 06/06/2010, 60 UTC REMO — Initial Gondition ot O6/06/2010, 09 UTC
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Temperature and surface currents Temperature and surface currents

« QOperational ocean forecast system running at Brazilian Navy
Hydrographic Center (CHM) with Cooper & Haines scheme



Following work

DEPTH (m) : G DEPTH (m) : @
TIME 1 OB=JUN—3G10 00:00 DATA SET: archv.2010_157_00_3zt TIME 1 GB—JUN—2010 00:00 DATA SET: archv.2010_157_00 3zt
REMO — Initial Condition at 06/06/2010, 60 UTC REMO — Initial Gondition ot O6/06/2010, 09 UTC

40%

20N

22
20
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L Ll
] fan]
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HOM BOW A0 209 o 2E BEEW RS 4550 IESW e
e 1.00 LONGITUGE —_— 1.00 LONGITUDE
Temperature and surface currents Temperature and surface currents

« Modeling with ROMS in progress
 New regional modeling at the NE and N areas



Following work

DEPTH (m) : G DEPTH (m) : @
TIME 1 OB=JUN—3G10 00:00 DATA SET: archv.2010_157_00_3zt TIME 1 GB—JUN—2010 00:00 DATA SET: archv.2010_157_00 3zt
REMO — Initial Condition at 06/06/2010, 60 UTC REMO — Initial Gondition ot O6/06/2010, 09 UTC
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Data Assimilation

« Ensemble Kalman Filters (EnKF)

* Local Transformed Ensemble Kalman Filter (LETKF)
«  Optimal Interpolation (Ol)

« 4D-VAR



Following work

DEPTH (m) : G DEPTH (m) : @
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 Deeper research on the model results
« Better understanding of the model skills



Concluding Remarks and Following Work

REMO homepage: www.rederemo.org

Rede de Modelagem e Observacao Oceanografica

Uma iniciativa brasileira em oceanografia operacional

O que € aREMO

O que é a REMO

- Bem vindo ao portal da REMO.
Equipe
- Agui pode ser acessado um conjunto de previsdes ocednicas de curto prazo — de 5 a 7 dias — para o Oceano Atlntico produzido diariamente pelos modelos

Publicag&es ocednicos HYCOM e ROMS e campos de temperatura da superficie do mar produzidos com dados de sensoriamente remote.

Diversos outros predutos encontram-se em desenvolvimento e serdo paulatinamente disponibilizados, entre eles, simulagdes de longo-prazo , analises objetivas
com os métedos de assimilacdc de dados de interpolacéo estatisitica € versées do Filtro de Kalman e dados de altimetria.

Noticias
Documentos
Agenda

Thank you for your attention!
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