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ANNEX 3
OCEANOP Project – An operational system for real-time meteo-oceanographic data monitoring in areas of oil exploration and production, in Campos Basin

Paulo M. Tupinambá

OceansatPEG

Meteo-oceanographic information is needed in all phases of oil exploration and production activities at the sea. A fair characterization of the wind, waves and current regimes is of fundamental importance, for instance, for the elaboration of engineering projects as well as for the offshore operations planning. In the same way, proper emergency response schemes for offshore accidents and solid basis for licensing programs and contingency plans are dependent on the environmental characterization. Based upon these premises, PETROBRAS is implementing the OCEANOP (Operational Oceanography Project). The project is being conducted through the Geodesy Management of the Submarine Services Section of E&P SERVIÇOS (E&P-SERV/US-SUB/GDS). OceansatPEG S.A. was the company chosen by PETROBRAS for the acquisition, test, installation, sampling and consistency tests of the project data. OCEANOP is an operational program for meteo-oceanographic data collection aiming to support PETROBRAS demands for spreading in real-time the environmental conditions of 12 data collection units to be monitored by the project at the Campos Basin, Brazil. At the same time, OCEANOP will support other areas of PETROBRAS such as the Basic Engineering Section and the Health Safety and Environment policy. That will be achieved with OCEANOP’s data feeding the Corporate Meteo-oceanographic Data Bank (SIMO), the Environmental Data Bank (BADAM) and the Environmental Contingency System (SICA), among others. The OCEANOP project is formed by a set of 12 data collection units, 11 of which are oil extraction platforms and the other is the Imbetiba pier in Macaé city. The operational base of OCEANOP is located inside PETROBRAS at the Geodesy Management Unit. A team of people from OceansatPEG and PETROBRAS is working in this project 24 hours a day. The spatial distribution and the instruments allocated for each of the data collection units were defined aiming to promote a fair characterization of the environment at each site as well as to permit the elaboration of optimum grids for computational modeling of the environmental parameters of interest in the study area. The OCEANOP is now in its mobilization phase and will be fully operational by the second half of 2004. The data collection units are going to be integrated into the full system as soon as they are being instrumented. A six moths time is expected to be enough for completing the instrumentation of all data collection units. When the system is fully operational, all users of the Petronet (PETROBRAS intranet) will have access, through the net, to the environmental monitoring information. The project’s homepage will publish graphical and numerical information regarding the currents (surface and profiles), waves, meteorology and others. The real time data distribution scheme of OCEANOP will also contribute for improving security and for the planning of all offshore operations that are weather-dependent. It is expected that, once the project is implemented and the service is known, consults to the meteo-oceanographic data will be a routine for operational purposes at the Campos Basin area. At the same time, it is expected that the continuous data collection scheme could strongly contribute for the improvement of the PETROBRAS corporative and environmental data banks.
GOOS AS AN IMPLEMENTATION MECHANISM FOR OCEAN OBSERVATIONS IN THE SOUTH ATLANTIC

Janice Trotte

DHN

The concept of a global ocean observing system (GOOS) has been growing in Brazil since 1997, when ocean operational observations starting taking place in the country’s maritime area of interest. Information on the main action and deliverables towards a GOOS in the South Atlantic will be provided, with emphasis to regional cooperation and collaboration under the operational oceanography banner.

An overview of the Argos system

Louis Vermaak (SAWS) 

On behalf of Debbie Shaw – Argos Inc
Where we are – more reliable as ever, 3 satellites carrying Argos - 2 and 2 satellites carrying Argos- 1.  40 real-time LUT’s with a 20% usage increase in 2004. New customer interface has been available over the last 1 year.  Where we’re going – NOAA N (NOAA 18) to be launched in February 2005 carrying Argos – 2 instrument with METOP 1 with Argos – 3 and downlink late in 2005. NOAA N will be refurbished and launched in 2008 with Argos – 3 instrument. NPOESS 1st one to be launched in 2008/2009. Iridium data processing.

There are currently 5 satellites in the constellation, while the ground segment includes 2 global processing centers, 4 regional processing centers and 40 receiving antennas. The global processing centers in Toulouse, France and Largo, USA process all the data around the world, while the regional processing centers process data from there own area. A new regional processing center in Indonesia was recently opened. 
PNBOIA
Commander Alexandre Soviero

The National Buoy Program (PNBOIA) has the objective of collecting meteorological and oceanographic data in the Atlantic Ocean, through an operational system based on moored and drifting buoys, with near real time transmission of the data via satellites. From its inaugural year of 1998, it has been coordinating efforts of national institutions, in cooperation with international programs such as the International South Atlantic Buoy Program (ISABP) and the Data Buoy Cooperation Panel (DBCP).

The Navy Hydrographic Center (CHM), of the Brazilian Navy, participates in PNBOIA by exerting the Coordination of the Executive Subcommittee, which is responsible for the decisions involving the operational planning of the program, and by implementing the resulting actions. These include the acquisition and storage of equipments, such as buoys, sensors and spare parts, and the deployment and maintenance of moored and drifting buoys, through the use of ships and personnel. PNBOIA contributes to, and is part of CHM efforts to perform its mission, through the execution of activities in hydrography, oceanography and meteorology, in order to provide support to the application of  Sea Power: to guarantee quality in activities related to the safety of navigation in the maritime area of interest to Brazil and navigable interior waters; and to contribute to national research projects in Brazilian Jurisdictional Waters and to those projects resulting from international agreements.
To date, main achievements have been the deployment of the moored buoy “Minuano” off the coast of southern Brazil, providing extremely valuable data since the end of 2000, and 40 drifting buoys. Recent achievements include the complete repair and maintenance of Minuano buoy, in January/2004, and the receipt of 10 SVP drifters from NOAA. Perspectives are to the deployment of 1 SVP-B and 3 SVP-NOAA drifting buoys in the near future.

Near real-time monitoring of PNBOIA drifters


Olga T. Sato


Satellite Oceanography Lab (SOL) 
Instituto Oceanográfico da Universidade de São Paulo (IOUSP) 
Praca do Oceanografico, 191 
Sao Paulo, SP, Brazil, 05508-120 
olga@io.usp.br, 55-11-3091-6575



The PNBOIA is a Brazilian program for deployment of low cost drifters and moored buoys to promote a better understanding of the meso to large-scale circulation in the tropical South Atlantic circulation. The drifters are equipped with temperature and sea surface pressure sensors which along with their position are tracked by the ARGOS satellite system. The data obtained by the PNBOIA program are delivered to the scientific community in a near real-time frame through the Internet. This product is based on a daily automatic data retrieval from ARGOS at the Instituto Nacional de Pesquisas Espaciais (INPE), data processing which includes filtering, a first order quality control of temperature and pressure, and the estimation of the drifter’s velocity vector. The monitoring of their trajectories and the locally measured parameters can be accessed from http://goos.io.usp.br. This Internet site displays and delivers the data from the drifters that are currently transmitting, and it is also a data repository of the past PNBOIA drifters. 
This complete monitoring system has been operating continuously for more than 3 years with a minimum human intervention. All the programs used in the process are open-sou











Catarina: Extratropical cyclone or a hurricane?

Flávia Rodrigues Pinheiro

Marine Hydrographic Centre

Brazilian Navy

At the end of March of this year, a meteorological system of great intensity have reached the coast of the states of Santa Catarina and Rio Grande do Sul. It was called "Catarina", in an informal way, and it had been monitored since March 24th by the forecasters of the Marine Meteorological Service, operated by Marine Hydrographic Centre. It emitted warnings of strong wind, force 7/9, with gusts; rough sea, 3.0/5.0 metres; and warnings of surge, 2.5/3.0 metres, alerting areas Alfa and Bravo/Charlie (coastal and oceanic areas of South and Southeast regions). 

The National Hurricane Center (NHC/EUA) decided to give a support, providing numerical products of high resolution (18km), specially configured to represent and forecast the phenomenon. These numerical products indicated that the event was a hurricane of Category 1. The phenomenon, in its mature phase, presented several characteristics of a hurricane, such as the absence of clouds in the center, characterizing an eye, and the subsidence associated to the moist convection of the wall. Furthermore, an estimate of the winds obtained by the satellite Quikscat, have indicated that the mean wind shear between 850 and 200 hPa was lower than 20 knots, one of the favorable conditions for the formation of hurricanes. Additionally, sea surface temperature was near 27( C, another condition to form this type of event. We have classified this system as an "extratropical cyclone with tropical characteristics".
Although the intensity of the winds estimated by the satellite hasn´t reached the minimal conceptual value of 64 knots, for the event to be classified as a hurricane (the maximum value officially registered was of about 40 knots), it doesn't mean that winds above 64 knots haven't occurred, as we didn't have any observations in loco, that could, eventually, indicate values above the ones estimated by the satellite. Anyway, the event has been treated as a system of hybrid characteristics. 

The Marine Hydrographic Centre will be monitoring the frontal systems that reach our maritime area of responsibility, focusing on occlusions and consequent low pressure centres that may, eventually, separate from the frontal systems and develop as intense disturbances.

The PIRATA BRAZIL Project

Paulo Nobre

CPTEC/INPE

The Brazilian component of the international PIRATA Project among Brazil, France, and the United States will be described. The targets of the project and the means through which it is being conducted in Brazil will be shown. In Brazil, PIRATA has been conducted jointly by INPE and DHN since its origin; more recently, IOUSP and FUNCEME have joined the project, with representatives in both the newly formed PIRATA Brazil National Committee and the subsequent Logistic and Operations Subcommittee. Future plans concerning observations over the tropical and South Atlantic, as well as numerical products related to ocean and climate will be discussed. 

Brazilian Efforts Towards a Lagrangean Description of Surface Currents and Eddies in the Southwestern Atlantic Ocean

Ronald Buss de Souza1, João A. Lorenzzetti1, Maurício Magalhães Mata2, Carlos A. E. Garcia2, Marcelo Sandin Dourado1
1Instituto Nacional de Pesquisas Espaciais (INPE)

2Fundação Universidade Federal do Rio Grande (FURG)

Brazil is being involved in a continuous effort to build, test, integrate and launch drifting buoys in the ocean since the 1980 decade, as part of the former project MEDICA which was supported by the Brazilian Antarctic Program. Project COROAS came later on, in the 1990s, as part WOCE. COROAS has given the Brazilian oceanographic community the chance of studying the kinematics and dynamics of the Brazil Current by associating Lagrangean data to other sets of data such as hydrography, current meter, satellite imagery, etc. Although COROAS had an objective of studying the physical and biological behavior of the waters alongside São Paulo State in Brazil, a lot of data has been collected elsewhere, especially by means of drifting buoy time series and satellite imagery. The synergism between satellite and Lagrangean data has proved essential for studying the mesoscale activity of the Brazil Current, as well as to better understand the interactions between this current and other present in the Southwestern Atlantic Ocean. In the late 1990s, Brazil has launched the Brazilian National Buoy Program (PNBoia). This program is still running with the objective of widening the temporal and spatial coverage of COROAS. Although both COROAS and PNBoia have made available a pretty fair set of Lagrangean data, parts of the Southwestern Atlantic Ocean are still very poorly covered. This problem arises mainly from the strategy of launching the buoys into the ocean, which has been made solely at positions related to the core flow of the Brazil Current. As part of the expected Brazil Current path and because of the temporal displacement of the Brazil-Malvinas Confluence Zone location, none of the COROAS and PNBoia buoys had sampled waters below 45oS. The same applies for the sampling of waters at the continental shelf of Brazil, where only 3 drifters have so far been used to describe the newly named Brazilian Coastal Current. Recently project GOAL, again with the support of the Brazilian Antarctic Program, has started a series of drifting buoys deployments south of 40oS in the Brazil-Malvinas Confluence Zone. The objectives of GOAL are essentially related to the study of the interactions between the Tropical and the Subantarctic environments and property changes caused by the shedding of eddies in the Brazil-Malvinas Confluence Zone. The objective of the work presented here is to give an overview of the Brazilian efforts to measure and understand the surface currents and associated mesoscale activity such as the eddies by using Lagrangean drifters. Results related to the Brazil Current, South Atlantic Current, Brazilian Coastal Current, Brazil Current return flow and the Brazil-Malvinas Confluence Zone eddies will be discussed.

A Real Time Coastal Information Program in Brazil

Eloi Melo

Maritime Hydraulics Laboratory

Federal University of Santa Catarina, Brazil

As of January of 2002, Brazilians are counting on a real time coastal data information program as a reliable aid for all seafaring activities. The program is being conducted by the Maritime Hydraulics Laboratory (LaHiMar) of the Federal University of Santa Catarina (UFSC) under the sponsorship of the Brazilian Research Council (CNPq).

Sea state is being monitored on an hourly basis, 24 hs a day, by means of a directional wave-rider buoy (fig. 1) deployed 35 km off the island of Santa Catarina, in southern Brazil (fig. 2) on a water depth of 80 m. The data, transmitted by the buoy via radio, is received at a shore based station, which sends it through the internet to the laboratory at UFSC where it is processed, stored and fed into a web site (www.lahimar.ufsc.br). Thus, less than half an hour after the collection of the data, a full diagnostic of the sea state condition is made available to the public for free through the internet.
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Fig. 1 – Wave gage in operation.


Fig. 2 – Wave gage position map

The diagnostics include popular wave data parameters such as the significant and maximum wave heights (Hs and Hmax), Peak Period (Tp) and the Dominant Direction of the wave field (Dir) along with the Sea Surface Temperature (also measured by the wave-rider). More detailed information in the form of the directional spectra is presented as well. In addition, the hourly position of the buoy, measured by the equipment through a built-in GPS system, is also displayed in the web-site. Assuming the wave-rider’s drift to be the result of the drag of ocean currents on the buoy, the tracking of the instrument position as it moves around the anchor seems to yield a useful indication of the sense of the ocean currents.

Preliminary Results

Cluster Analysis Technique applied to the data set has revealed that the wave climate in Southern Brazil can be interpreted in terms of 5 “wave systems”:

A : longer period distant swells generated in higher latitudes of the South Atlantic Ocean
B : swells generated off the coasts of Rio Grande do Sul and Uruguay by    Southerly wind events
C : a stable wave system associated with the fairly persistent NE winds of the semi-permanent high-pressure center of the South Atlantic Ocean 

D : short seas generated by shorter duration (N-NW) winds that usually blow just before the arrival of a cold front 
E:  short seas from S-SW generated by winds that usually blow right behind the cold front.
In addition, buoy’s drift measured through its GPS turned out to be a surprisingly good means to infer shelf current direction. Preliminary results allowed the establishment of a yearly statistics of buoy’s drift which correlate very well with coastal sea level – rather than local winds – in accordance with very simple geostrophic dynamics. 
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AWS and telecommunication system at São Pedro and São Paulo Archipelago.

Dall´Antonia Jr., A., INMET

An automatic weather station has been installed at the Sao Pedro & São Paulo archipelago during austral summer of 2003 as part of the Brazilian programs Arquipelago and PIRATA/Brazil. The following variables are being collected at hourly intervals: wind speed and direction at about 16 meter above mean sea level, air temperature, air pressure, precipitation, humidity and  short wave solar radiation. All the collected variables are transmitted to shore via Brasilsat/Autotrack satellite system. The received data is processed, quality controlled and stored at the National Meteorological Institute (INMET) database in Brasilia. The historical data can be distributed freely at request by INMET WebMaster (www.inmet.gov.br). Quasi-real time access to the data is possible at the same web page.

COMPARISONS BETWEEN EULERIAN AND LAGRANGIAN MEASUREMENTS IN THE SW SOUTH ATLANTIC

Assireu, A.T. and J.A. Lorenzzetti

Division of Remote Sensing

Earth Observation Coordination

National Institute for Space Research

Techniques based in Eulerian and Lagrangian statistics were applied to investigate the coherence between measurements made by drifters and current meters in the SW South Atlantic. The data set was comprised of data acquired by 10 SVP drifters deployed in different times of the year as well as to about 450 days of current meter data acquired at 30, 58 and 91 meters below the surface. The current meter data were binned by climatological seasons (summer, autumn, winter and spring) and the drifters were deployed in such a way that allowed the analysis of intra-annual variations in the data. The increase in turbulent kinetic energy level and of the level of current instability observed by Assireu et al. (2003) in surface waters was also observed at the current meter data set. The spectral analysis results support the idea that the passage of meteorological systems in the region transfer energy to the surface currents, which are then transferred vertically along the water column. The comparison made between the kinematic parameters of the flow obtained by both measuring devices showed significant differences. These differences were attributed mostly to the spatial variation of the diffusivity and not to Taylor´s hypothesis of the “frozen turbulence” assumed for the region.

Data Buoy and Severe Weather in Southeast Coast of Brazil – Catarina.

Dall´Antonia Jr., A/Chatak A., INMET

During the month of March of 2004 a severe weather system was formed at the ocean SE of the Brazilian southern coast. Its formation was attributed to an inverted comma cloud system formed behind a strong blocked cold front system. The system surprised all the meteorology community by showing characteristics of an organized cutoff low that developed a closed circulation and an eye, like a hurricane. After a few days the system moved to the west, intensified and hit land causing substantial damage and a few causalities.  The weather centers in Brazil could not forecast properly the development of the system. No in situ oceanic meteorological data was received and used in the numerical models. Later investigation revealed, however, that five drifters were present in the region, collecting only SST. None of these drifters carried pressure sensors. The case is made that, had these drifters carried pressure sensors or an operational array of buoys or drifters were in place at the time of the event, a much better forecast could have been made. 
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