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Welcoming Remarks									08:50








Session 1	Investigations of oceanographic and meteorological issues in the Southern Oceans


		Chairperson:	Estelle Couture, MEDS, Canada








1.  USE OF BUOY DATA IN THE BUREAU OF METEOROLOGY'S 			09:00


     METEOROLOGICAL AND OCEANOGRAPHIC SYSTEMS


Graham Warren, Bureau of Meteorology, Melbourne, Australia


Presented by:	Graham Warren


Email:		G.Warren@bom.gov.au





ABSTRACT:


The National Meteorological and Oceanographic Centre (NMOC) in Melbourne is the central real-time operational hub for Australia's national weather service. The centre fulfils this role by: 


maintaining a nationwide weather watch 


providing centralised guidance products to the Regional Forecasting Centres 


issuing a range of analysis and prediction products 


supporting the operational communications and computing infrastructure.





For many years NMOC has operated a number of manual and numerical schemes to analyse and predict the weather, especially in the southern hemisphere. Buoy data are a key component of the observational database over the vast ocean regions where the pressure measurements are particularly important.





More recently, oceanographic systems are making a larger contribution to the centre’s output. Sea surface temperature reports from buoys, along with other in situ data are used to correct any broad scale bias in satellite retrievals, which provide the spatial coverage needed for the global SST analysis. Data from the tropical moored buoy arrays are used for products such as the upper ocean thermal analysis used for climate monitoring activities.








2.  RELIABLE WIND DATA FROM SHIP BOARD AWS					09:20


Robert Caplikas,	Manager, Vaisala Melbourne, Australia


R Hibbins,	Instrument Engineering, Bureau of Meteorology, Australia


Presented by:	Robert Caplikas


Email:		robert.caplikas@vaisala.com





ABSTRACT:


Truly representative information about wind direction and speed at sea cannot be obtained by observing the weather on the coast.  Australia’s Bureau of Meteorology has installed a small number of Automatic Weather Station (AWS) on its Australian Volunteer Observing Fleet (AVOF) ships to assist in obtaining maritime weather observations.  These ships report generally on a three hourly Synoptic schedule, and relay the conventional weather parameters such as wind speed and direction, pressure, temperature and humidity.





An INMARSAT-C satellite transmitter with an internal GPS receiver is used to transmit observations back to the Bureau’s network.  The GPS receiver provides information on the ship’s position and speed and its course over the water.  A laptop PC on the bridge displays real-time information on the AWS measurements.  It also enables manual entry of observations such as visibility and sea state.





Data transmission costs from the AVOF ships is an important consideration. For this reason, the standard Synop message is converted to a short binary report prior to transmission and then decoded back to the standard Ship Synop code at the Bureau. This enables the use of very short data transmissions.  The benefits are two-fold, observations can be made as frequently as once per hour, and costs are significantly lower compared with other communication options.





AWS data from these ships will significantly contribute to improve accuracy of marine forecasts.  For example, the first Ship AWS was fitted to the Spirit of Tasmania to assist in the study of wind patterns across Bass Strait, as part of an effort to enhance the Bureau’s computer derived forecasts and improve forecasting for Bass Strait.





At present the Bureau has installed this system on five AVOF ships and is currently planning to install a further five to ten over the next three years.  In summary, the Ship AWS system provides automatically accurate, around the clock, information on the marine weather situation. The weather information collected is proving to be an extremely useful contribution for forecasts, and model input both in the Australian area, and also for input into the worldwide NWP models.








3.  A MOORED WAVE RIDER BUOY OFF THE SOUTHERN 				09:40


     COAST OF KANGAROO ISLAND, SOUTH AUSTRALIA


Andrew Watson, Supervising Meteorologist, Bureau of Meteorology, South Australia Regional Office


Presented by:	Andrew Watson


Email:		A.Watson@bom.gov.au  





ABSTRACT:


The first wave rider buoy to be operated by the Bureau of Meteorology in South Australian coastal waters was deployed in November 2000. The buoy is moored to the ocean floor in 80 metres of water, 9 kilometres (5 nautical miles) southwest of Cape du Couedic on Kangaroo Island. It is a conventional wave rider, comprising a spherical stainless steel casing, which houses an accelerometer sensor, process circuitry and a High Frequency (HF) transmitter. When the buoy moves in response to a passing wave, variations in voltage are transmitted to a processor which translates them into vertical accelerations and then to wave heights and periods.





Buoy deployment was a joint project between the Bureau and Lawson and Treloar Pty Ltd, with contracted assistance from a Kangaroo Island fisherman. The buoy uses HF radio transmission to send wave data every 26 minutes to a base station at Cape du Couedic. A personal computer at the base station which logs the transmitted data is polled at regular intervals by staff at the Adelaide Regional Weather Forecast Centre. This leads to high resolution wave data being available to Australian weather forecasters in near real time via the Bureau’s intranet. Hourly data extracted from the full data set is provided to the general public through the internet. 





Wave data derived from the buoy includes significant wave height (mean height of the highest 1/3 of waves in a 26 minute sampling period), the maximum wave height, the period of all waves and the period of the dominant waves in each sample.





All recorded wave data from March to July 2001 inclusive was analysed. Mean significant wave heights showed little variation from month to month, with an average height of 2.6 metres. Wave height ranged from a minimum of 0.9 metres to a maximum of 11.2 metres.





Half hourly wind data from the nearest automatic weather station (Neptune Island, 93 kilometres northwest of the buoy) for the same period was correlated with wave data from the buoy. Mean wind speed (10 minute average) showed little month to month variation, with an average for all months of 28 kilometres per hour (15 knots). Wind speed ranged from calm to 81 kilometres per hour (44 knots), and was positively correlated (R = 0.35) to significant wave height. However, the strength of the correlation was dependent on the wind direction. Winds from the westerly (3100 to 2300) and southerly (2200 to 1400) sectors were generally well correlated to significant wave height (R = 0.44), although there was notable month to month variation. In contrast, winds from the easterly (1300 to 0500) to northerly (0400 to 3200) sectors showed almost no correlation to significant wave height (R = 0.02), with some months actually negatively correlated.


For winds from the westerly and southerly sectors, the average wave height (3.1 metres) was 1 metre higher than the average height for the other two sectors (2.1 metres). Given the assumption that the height of the locally generated wind waves should be independent of wind direction, the implication is that winds which have an oceanic fetch are generally associated with a swell wave component which is not apparent when the winds are of continental origin.





These preliminary results provide some insight into the wave climatology of the area west of Kangaroo Island, and have implications on wave forecasting for coastal waters of South Australia. Further analysis of data from the wave rider buoy is planned, with the main aim being to produce a more comprehensive comparison between wind speed and direction and wave height, for application in operational forecasting.








4.  SURFACE AND MID-DEPTH CIRCULATION OF THE SOUTHERN 			10:00


     OCEAN FROM DRIFTERS AND FLOATS


S. T. Gille, P. P. Niiler, S. K. Y. Elipot, and L. E. Romero


Scripps Institution of Oceanography, La Jolla, California 92093-0230, USA


Presented by:	Peter Niiler


Email:		pniiler@ucsd.edu





ABSTRACT:


Drifters and floats are used together to study the surface and sub-surface circulation of the Southern Ocean.  For this study, we have analyzed nearly 200,000 days of drogued surface drifter data and almost 15,000 sub-surface ALACE float trajectories.  ALACE trajectories represent mean temperatures and velocities over 10 to 25 day time periods and come from 900 m depth. Both data sets span the 1990s, providing a record of mean flow and variability during the past decade. Dynamic height at the surface and at 900 m depth have been objectively mapped from the velocity records.  At both depths, mapped dynamic topography indicates that the Antarctic Circumpolar Current is narrower and stronger than would hydrographic data from atlas data suggest, implying that bottom velocities are eastward in the Southern Ocean. Surface circulation from drifter data shows that flow rotates to the left of the wind.  In winter when the mixed layer is deep, rotation is 34 degrees, and it increases to 60 degrees in summer.  These results suggest that the 15-m deep drogues on the drifters sample different portions of the Ekman spiral as the Ekman layer changes depth over the course of the year.








BREAK 	10:20 - 10:40








Session 2	Buoy data applications in oceanographic and  meteorological modeling, global


climate studies, scientific research and as a complement to remote sensing


Chairperson:  Peter Niiler,  Scripps, USA








5.  RESULTS FROM A PILOT ARGO FLOAT PROGRAM  				10:40


     IN THE EAST INDIAN OCEAN


Susan Wijffels, CSIRO Marine Research, GPO Box 1538 Hobart, TAS 7001 Australia


Ming Feng, CSIRO Marine Research, GPO Box 1538 Hobart, TAS 7001 Australia


Presented by:	Ming Feng


Email:		ming.feng@marine.csiro.au





ABSTRACT:


From October 1999, 10 automated profiling floats (PALACE) have been deployed in the Indonesian Throughflow region in the east Indian Ocean, drifting at 2000 meters depth and measuring temperature and salinity  to the surface every 10  days. With the ongoing La Nina event in the Pacific, the floats capture the freshening of the upper ocean due to the excessive precipitation around the maritime continent. The salinity change contributes significantly in the interannual sea level variability. Also in boreal summer the float data resolve the strong instability waves in the South Equatorial Current (SEC) when the Indonesian Throughflow and SEC are both stronger.  The vertical phase propagation of instability wave from the float data is consistent  with results from linear theory.








�
6.  SURFACE CURRENTS IN THE SUBPOLAR GYRE OF THE NORTH PACIFIC 	11:00


     OBSERVED WITH SURFACE DRIFTERS


Yutaka MICHIDA1, Hiroyuki YORITAKA2 and Toru SUZUKI3


1 Ocean Research Institute, The University of Tokyo


2 Hydrographic Department, Japan Coast Guard


3 Marine Information Research Center, Japan Hydrographic Association


Presented by:	Yutaka Michida


Email:		ymichida@ori.u-tokyo.ac.jp





ABSTRACT:


Surface drifter experiments have been carried out as part of a Japanese national research programme called 'SAGE-Subarctic Gyre Experiment', which has been implemented as a 5-year project since 1997.   Sixteen drifters were deployed in the area of subpolar gyre of the North Pacific Ocean during the first 3 years of the programme.   The trajectories display surface circulation in the region, particularly in the western half of the gyre, where only small number of drifters had been deployed in the previous programmes including WOCE (World Ocean Circulation Experiment).   They also show a seasonal variability in the central area of the gyre that the eastward component of the mean current takes its maximum twice a year: in November-December and in February.   At the same time the current field observed with these drifters seems to contain a significant component of wind driven current.   We have analyzed the current data measured with surface drifters deployed within SAGE together with the historical data mainly compiled for the last decade, to discuss the seasonal variability of the surface circulation in the subpolar gyre in the North Pacific and the wind-driven components contained in the drifter-derived current field.   The geostrophic current field was calculated from the drifter velocities by subtracting the Ekman components estimated with the satellite climatology of the surface wind, and compared with the geostrophic currents by other methods such as satellite altimetry.








7.  RESULTS FROM ORBCOMM ICE BUOY DEPLOYMENTS				11:20


David Meldrum1, Duncan Mercer1, Oli Peppe1 and Martin Doble2


1 Scottish Association for Marine Science


2 Scott Polar Research Institute


Presented by:	David Meldrum


Email:		Meldrum_D@gateway.wmo.ch





ABSTRACT:


Last year we described the development and deployment of novel ice drifters in the marginal ice zone of the Weddell Sea. Since then, further deployments have been made in the Odden region of the Greenland Sea. The buoys carried vertical accelerometers for in-situ wave spectral analysis, as well as meteorological and SST sensors. Both deployments have relied on Orbcomm as their primary satellite communications system. In addition to detailing our practical experience in the use of Orbcomm at high latitudes, we will present some of the scientific results regarding ice deformation which are emerging from the our studies of the buoy tracks and sensor data.








8.  STUDIES OF BLACK SEA MACRO AND MESOSCALE 				11:40


CIRCULATION WITH APPLICATION OF SVP AND SVP-B DRIFTERS.  


PRESENT RESULTS AND FUTURE PLANS


V.N. Eremeev*, E. Horton**, S.V. Motyzhev*, P.- M. Poulain***, S.G. Poyarkov****, 


D.M. Soloviev*,  S.V. Stanichny*, A.G. Zatsepin****





* Marine Hydrophysical Institute NASU, 99011, Kapitanskaya, 2, Sevastopol, Ukraine


**Naval Oceanographic Office, 1002 Balch Boulevard, Stennis Space Center, MS 39522-5001, USA


*** Department of Oceanography, Naval Postgraduate School, Monterey, CA 93943-5000


**** P.P.Shirshov Institute of Oceanology, RAS, 117851, Nakhimovsky, 36, Moscow, Russia


Presented by:	Sergey Motyzhev


Email:		marlin@stel.sebastopol.ua





ABSTRACT :


During 1999 – 2000, in the frame of multidisciplinary investigation of the Black Sea ecosystem provided by P.P. Shirshov Institute of Oceanology, SVP and SVP-B drifters (6 and 4, correspondingly) were used in collaboration with Marine Hydrophysical Institute, Ukraine and Department of Oceanography, Naval Postgraduate School, USA, to study the macro –and mesoscale Black Sea circulation together with application of satellite imagery and CTD -survey. The combined analysis of data has shown that macro- and mesoscale sea dynamics was quite different in summer-autumn seasons of 1999 and 2000. It was proposed that the Black Sea upper layer circulation patterns considerably depend on the amplitude and space characteristics of the wind (Ekman) pumping and their seasonal and inter-annual variability. 





The scientific and operation results of these experiments were presented during the DBCP-99 and DBCP-2000 meetings. As consequence, it has been proposed by DBCP to create a new action group – Black Sea Buoy Program (BSBP). The official status of BSBP was fixed in final papers of the BS GOOS meeting this year (May, 2001, Poty, Georgia) and it was stated that drifting buoys should be one of the important components of the Black Sea observational system.





The next phase of BSBP (BS-01 project) should start in the autumn of 2001. Navoceano, USA is planning to make a considerable contribution to the BS-01 project by deploying of about 25 drifters. Approximately 50 drifters should be deployed totally in BS during 2001-2002 by following participants: Institute of Oceanology RAS, Russia; Marine Hydrophysical Institute NASU, Ukraine; Navoceano, USA; Naval Postgraduate School, USA. The purposes of this project is to continue the studies of macro –and mesoscale Black Sea circulation and to provide operational hydrometeorological monitoring for better weather forecasting in the Black Sea region. The EuroGOOS is mostly interested in the last aspect of BS-01 project and this body is ready to support the BSBP in perspective.








LUNCH 	12:00 - 13:30








Session 3	Developments in moored and drifting buoy design, sub-surface floats, sensors, 


communications and operational programs;


Chairpersons:  K Premkumar, NIOT, India / Ron McLaren, MSC, Canada








9.  PROVOR : A RANGE OF PROFILING FLOATS FOR  OPERATIONAL 		13:30


     OCEANOGRAPHY


G. Loaec1, S. Le Reste1, F. Marchese1, A. Billant2, E. Le Marchand3, T. Swinamer4 


1 IFREMER - Marine Technology and Information Systems Division - Brest - France


2 IFREMER - Physical Oceanography Laboratory - Brest - France


3 MARTEC - Brest - France


4 METOCEAN Data Systems - Darmouth - Canada


Presented by:	Gerard.Loaec


Email:		Gerard.Loaec@ifremer.fr





ABSTRACT :


Within the framework of CORIOLIS, which is the French contribution to ARGO programme, IFREMER has developed, through industrial partnership with MARTEC and METOCEAN companies, the PROVOR range of profiling floats, fitted with different sensors. Over more than three years, they typically drift at user-defined parking depth for 10 days, dive to 2000 meters,  come up to the surface, transmit data and then dive back for another cycle. The volume of the float is modified by using a hydraulic system that transfers oil from an internal reservoir to an external  ballast and generates enough buoyancy variation to move from the surface to 2000 meters even through high variations of sea water density. Temperature and salinity measurements are performed during the ascent and the descent and the sampling strategy can be set before launching: either different layers are defined and only average values are provided, or in the opposite, it can be useful to get more measurements according to temperature gradient. Data are transmitted using the ARGOS system. From another point of view, the floats must be ready to use to facilitate their deployment from opportunity ships by non-skilled people.





This paper presents the floats of the range, available results and the different points that show how PROVOR answers the needs of ARGO programme. 








�
10.  CORIOLIS, A FRENCH PROJECT FOR IN SITU OPERATIONAL 			13:50


      OCEANOGRAPHY


S. Pouliquen, A. Billant, Y. Desaubies, G. Loaec, F. Gaillard , G. Maudire


IFREMER, BP70, 29280 Plouzané, France


Presented by:	Gerard.Loaec


Email:		Gerard.Loaec@ifremer.fr





ABSTRACT :


The seven French agencies concerned by ocean research are developing together a strong capability in operational oceanography based on a triad including satellite altimetry (JASON), numerical modelling with assimilation (MERCATOR), and in situ data (CORIOLIS).


The CORIOLIS project aims to build a pre-operational structure to collect, valid and distribute ocean data (temperature/salinity profiles and current speeds) to the scientific community and modellers. 





CORIOLIS aims at four goals :


To build up a data management centre, part of the ARGO network for the GODAE experiment, able to provide quality-controlled data in real time and delay modes.


To contribute to ARGO floats deployment mainly in the Atlantic with about 250 floats during the 2001-2003 period.  


To develop and improve profiling ARGO floats. PROVOR is a self-ballasted float, able to drift at a user-defined  parking depth and then to dive to 2000m before profiling up to the surface where data are transmitted using the Argos system. More than 100 cycles can be  performed during its 3-year lifetime. 


To integrate into CORIOLIS all other  data  presently collected at sea by French agencies  from surface drifting buoys, PIRATA anchored buoys, oceanographic research vessels (XBT, thermosalinograph and ADCP transmitted  on a daily basis).





In 2004, recommendations will be done to transform the CORIOLIS activity into a permanent, routinely  contribution to ocean measurement, in accordance with international plans which will follow the ARGO/GODAE experiment.








11.  Analysis and Improvement of Digital Minimet Performance	14:10


Peter Niiler: Scripps Institution of Oceanography, La Jolla CA, USA


Andy Sybrandy: Pacific Gyre, Carlsbad  CA, USA


Presented by:	Peter Niiler


Email:		pniiler@ucsd.edu





ABSTRACT :


Data from Digital Minimet drifters deployed in the Labrador Sea,  East Sea, and Tropical Pacific are compared with satellite radar scatterometers.  These comparisons show low-cost drifting buoys using the WOTAN method measure wind speed between 2 m/s and 25 m/s accurate to an RMS difference compared to 2.0 m/s during the winter conditions of the Labrador Sea.  Additionally they provide wind direction measurements with a bias of less than 1.4 degrees after calibration, and an RMS of 33 degrees.  Statistics are derived for the NSCAT satellite scatterometer.  Statistics are also derived for QUIKSCAT with a 1.5 degree bias with similar wind speed and an RMS difference of 44 degrees.  Operational data from QUIKSCAT is not as accurate as was NSCAT.  The error budget of direction observations show that 8 degrees results from sampling uncertainty, the Nyquist error is 5 degrees.   Multiple comparisons from instruments closer than 15 km shows 26 degree variability of wind direction with only 1 m/s variability of wind speed.   This agrees with published data on high frequency variability (periods less than 1 hour), from moorings.  These results are used to increase wind direction and wind speed sampling in the Digital Minimet to 4 measurements per hour.  This will reduce the RMS by 50%, especially for wind direction measurements.  Wind observations in the Eastern Pacific are contrasted between the new and the older sampling schemes.








�
12.  AN UPDATE TO DATA QUALITY CONTROL TECHNIQUES USED BY		14:30 


       THE NATIONAL DATA BUOY CENTER


David B. Gilhousen, Meteorologist, NDBC Operations Branch, Leader, Data Products Team, USA


Eric A. Meindl, Chief, NDBC Operations Branch, USA


Presented by:	Eric Meindl


Email:		Eric.Meindl@noaa.gov





ABSTRACT:


The National Data Buoy Center (NDBC) has supplied marine weather observations to its parent organization, the United States’ (US) National Weather Service (NWS), for approximately 20 years.  The primary uses of these data are operational in nature, such as determining whether short�fused warnings or advisories need to be issued, verifying the accuracy of existing marine products, and as input to operational numerical models.  These real�time needs require a fast, reliable data quality control system to facilitate sound operational decision�making by marine forecasters.  This paper presents a brief historical overview and updated description of NDBC’s data quality system.








13.  PRACTICAL STEPS FOR DECREASING OF DRIFTER NETWORK COST 		14:50


      AND INCREASING  OF BUOY'S DATA QUALITY


Sergey Motyzhev – Marlin-Yug Ltd Venture, Ukraine.


Elizabeth Horton – Naval Oceanographic Office, USA.


Presented by:	Sergey Motyzhev


Email:		marlin@stel.sebastopol.ua





ABSTRACT :


According to the DBCP Implementation Strategy it should be created and maintained the homogeneous network of buoys with a 500*500 km resolution. The main tool of this network should be the low-cost SVPB drifter. The economical compromise, when the price of this network should be available as for users, and beneficial as for manufacturers, is one of the important problems.





Marlin together with Navoceano had made some efforts for the solution of this problem. The job was being continued from 1999 to 2001 and will be proceeded in a future. The common understanding of this issue is that the following components of problem: scientific, technical, manufacturing, deployment and informational ones are important together for successful operation of network. Thus, the decreasing of drifter network cost was provided in the following directions of activity:


	A) Buoy creation and manufacturing,


	B) Buoy delivery to users and storage at warehouse,


	C) Buoy deployment and data transfer from Ocean to users,


Lifetime of drifter deployed.





Increasing of Marlin buoy's data quality was determined by:


	E) Stability of sensors data during the buoy's lifetime,


	F) Number and class of location.





The materials of joint investigations have given the appreciable results in all respects. The financial economy for items A to D amounted from 10 to 30%. Some progress was achieved for items E and F. New generation of Marlin SVPB electronics was created after the long term testing of buoys as in laboratory, as in situ. 








BREAK 	15:10 - 15:30








�
14.  MOORED BUOY LOSSES IN EARLY 2001 AS A RESULT OF SEVERE 		15:30


       WINTER STORMS AROUND ALASKA


Gary S. Bahret, Electrical Engineer, NDBC Operations Branch, Leader, Network Support Team, USA


David B. Gilhousen, Meteorologist, NDBC Operations Branch, Leader, Data Products Team, USA


Eric A. Meindl, Chief, NDBC Operations Branch, USA


Presented by:	Eric Meindl


Email:		Eric.Meindl@noaa.gov





ABSTRACT :


Severe winter weather led to significant losses in the National Data Buoy Center’s (NDBC) moored buoy fleet during early 2001.  In one case, a 6�meter (6�m) boat�shaped NOMAD�VE (Naval Oceanographic and Meteorological Automated Device � Value�Engineered) hull sank.  In the other, a 12�m "monster" discus buoy capsized.  The cases are described, including weather factors, along with lessons learned and future plans.








15.  THE UNITED STATES’ ALASKA BUOY NETWORK EXPANSION			15:50


Michael K. Burdette, Oceanographer, NDBC Operations Branch, Manager, Alaska Buoy Project, USA


Eric A. Meindl, Chief, NDBC Operations Branch, USA


Presented by:	Eric Meindl


Email:		Eric.Meindl@noaa.gov





ABSTRACT:


The United States’ (US) National Weather Service (NWS) plans to increase significantly the size of its marine observation network in the North Pacific and Bering Sea.  The NWS’ National Data Buoy Center (NDBC) will install and operate at least seven new buoy stations around Alaska by September 2003.  The primary purpose of the buoys will be to report marine meteorological observations critical to supporting NWS’ operational mission.  The program requirements are discussed and plans to implement and operate the expanded network are provided.








  A SYSTEM FOR THE DELIVERY OF DATA FROM REMOTE, 			16:10


       UNATTENDED PLATFORMS USING THE IRIDIUM LOW 


       EARTH ORBIT  SATELLITE SYSTEM


Robert Heinmiller, OMNET, Inc., Staunton, Virginia, U.S.A and


Ngoc Hoang, NAL Research Corp., Manassas, Virginia, U.S.A


Presented by:	Stephen R. Piotrowicz, Ocean.US, Arlington, Virginia, U.S.A.


Email:		Steve.Piotrowicz@noaa.gov





ABSTRACT:


The United States Office of Naval Research has funded two projects aimed at building a complete system for delivering data from remote ocean platforms using the Iridium low�earth orbit (LEO) satellite network.  An integrated remote terminal package is under development by NAL Research Corp. and the planning for the ground facilities and management infrastructure is being carried out by Omnet, Inc.  The primary goal is to build and operate a system that will meet the needs of the Integrated Ocean Observing System (IOOS) envisioned by the United States’ National Oceanographic Partnership Program (NOPP) being implemented by the United States National Office for Integrated and Sustained Ocean Observations � Ocean.US.





The remote terminal package will be small, light�weight, low power and low cost suitable for deployment on long�duration platforms.  It will have a serial port interface with an optional GPS receiver and can be controlled by a data logger or a computer using Hayes modem�like commands.  If an ocean platform is connected to the terminal package, users located anywhere on the globe equipped with a desktop landline modem (or a satellite modem) and a computer can directly establish two�way communications with their platform and retrieve data in real�time. Users can also establish communications with their platforms via the Omnet data management server.  The components of the data management infrastructure are still under discussion, but are likely to include a shore�based Internet gateway with automatic data distribution for those who do not want to provide their own, centralized billing at low airtime rates and a support desk. Presently, Iridium offers a 2.4 kilobit/sec (kbps) connection or ~10.0 kbps through their Internet gateway by means of data compression.  In collaborative efforts with two separate research institutions, NAL Research will carry out limited field�tests in the summer of 2001.


17.  ARGOS DATA TRANSMISSION: STRATEGIES AND PERFORMANCE		16:30


Christian Ortega,	CLS, Toulouse, France


Bill Woodward,  	Service Argos, USA


Presented by:	Bill Woodward


Email:		bwoodward@argosinc.com





ABSTRACT:


Argos 2 systems are now flying on two operational satellites. With the planned 2002 launches of ADEOS II and NOAA-M this will soon increase to four satellites carrying Argos 2. In combination with the systematically increasing knowledge of the technical performance of the system, this is allowing the application of creative and unique transmission strategies to improve the quantity and quality of data collection using Argos.  A ‘simulation’ tool is being developed by CLS/Argos to enable the user to evaluate specific transmission choices and define an optimum data strategy.  It will be able to describe the average performance of the data transmission link as a function of the number of messages to be sent, the repetition rate, transmission frequency, rendezvous/non-rendezvous with the satellites, etc.  The simulation tool and a case study of adaptive transmission strategies for profiling floats in the ARGO Program will be presented along with a summary of the results of field-testing to evaluate the transmission performance as a function of geographic location, transmission frequency and power.








18.  IMPROVING THE FREQUENCY AND RELIABILITY OF GLOBAL 		16:50 METEOROLOGICAL  OBSERVATIONS AT SEA.


Ron Fordyce, PMO Manager, Environment Canada, Hamilton, Canada


Tom Vandall, Director, AXYS Environmental Systems, Victoria, Canada


Presented by: Tom Vandall


Email: tvandall@axys.com





ABSTRACT:


The Voluntary Observing Ships' (VOS) program is an international initiative by which ocean-going ships are recruited by National Meteorological Services to take and transmit meteorological observations.  The VOS meteorological reports provide essential data to meteorologists and climatologists.  Currently these observations are collected, corrected (true wind, magnetic variation, pressure etc.) and transmitted manually using the standard WMO FM 13 format.  Until recently, over 20% of the observed data in Canada’s VOS program was being rejected by failing automated quality control (QC) tests, or being lost by complications in the data routing pathways to the GTS.  Commonly, data was rejected due to errors in the observed wind speed and direction or errors with the observed position.





The manual nature of VOS data collection introduces an inherent risk for observation bias and/or input error.  In addition, the frequency of data reporting is inconsistent and often not carried out in extreme weather conditions when the data is most important.   Other limitations include the wide variety of uncalibrated instruments that are in use.  In an effort to improve Canada’s VOS program, AXYS Environmental Systems jointly with Environment Canada, has developed an Automated Voluntary Observing Ships AVOS�symbol 228 \f "Symbol" \s 10�ä� system which transmits (INMARSAT C) fully automated VOS observation reports.  These reports include GPS position, UTC time, vessel identification, 3 hourly ship speed made good, course speed made good, pressure tendency, true wind speed and direction, pressure, air temperature, wet bulb temperature and sea surface temperature.  The system uses standardized, calibrated climate quality sensors, which are in use in the national weather buoy network.  Early data return rates for AVOS�symbol 228 \f "Symbol" \s 10�ä� have been around 99% with automated region detection algorithms supporting reporting modes for Synoptic (6 hr.), Intermediate Synoptic (3 hr.) and Data Sparse (1hr.) regions.  As a result the frequency of measurements has risen with automatic region detection and automatic reporting of STORM and SPREP conditions. 





Through the use of image rich touch screen technology and an intuitive software interface, manually observed data such as cloud height and type, present and past weather, wave conditions and ice and icing can be added to the FM13 report.  Automated quality control MANMAR protocols ensure that manual observations are correctly entered. Corrections for elevation and magnetic variation are made automatically using region detection algorithms. 





Environment Canada has 7 AVOS�symbol 228 \f "Symbol" \s 10�ä� systems in use with another 6 scheduled for installation.  Based on AXYS’ proven high-reliability Watchman�symbol 228 \f "Symbol" \s 10�ä� processor and payloads used in the Canadian Weather Buoy Network, AVOS�symbol 228 \f "Symbol" \s 10�ä� will help Canada improve the frequency and accuracy of observations at sea.  Data and operational statistics will be presented.
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19.  DEVELOPMENT OF A HIGH ACCURACY TEMPERATURE SENSOR		09:00


Simon Skey,  Axys Technologies Inc., Sidney, B.C., Canada


Mark Blaseckie,  Axys Technologies Inc., Sidney, B.C., Canada


Reo Phillips,  Axys Technologies Inc., Sidney, B.C., Canada


Val Swail,  Meteorological Service of Canada, Downsview, Ont., Canada


Presented by:	Mark Blaseckie


Email:		mblaseckie@axys.com





ABSTRACT:


The Global Climate Observing System has determined that the required accuracy of sea surface temperature measurements for use in analysis of climate change and variability is 0.1�symbol 176 \f "Symbol" \s 12�°�C. Recent work (Skey et al., 2000) has shown that the stated accuracies for the NDBC buoys is ±1°C, and the Canadian ODAS buoys was ±1°C for the ZENO payload and is ±0.5°C for the Watchman payload; however, the measured accuracies for the Canadian buoys is actually much better, at about ±0.2�symbol 176 \f "Symbol" \s 12�°�C, although with some offset, drift and non-linearity, and is sensor specific. The goal of this project was to develop a stable sensor which would provide accuracies better than ±0.1�symbol 176 \f "Symbol" \s 12�°�C 





This paper describes the development of the new High Accuracy Temperature Sensor (HATS) by Axys Technologies Inc. for the Meteorological Service of Canada. Initial laboratory testing of the sensor was carried out at the Institute of Ocean Sciences, Sidney, B.C., and at Axys. The results of these tests showed that the HATS temperature measurements agreed to within �symbol 177 \f "Symbol" \s 12�±�0.06�symbol 176 \f "Symbol" \s 12�°�C of the IOS calibration tank. The data also showed that the errors were only the result of a linear offset for each sensor, and that therefore with a constant linear offset correction, each sensor was corrected to better than �symbol 177 \f "Symbol" \s 12�±�0.02�symbol 176 \f "Symbol" \s 12�°�C. 





Following the laboratory testing, the sensors were deployed in two 3m discus hulls, one an experimental buoy in Saanich Inlet, the other an operational buoy at Halibut Bank off Vancouver Island, for extended field testing. The results of the first period of field testing are also described.





Skey, S., J. Gower, M. Blaseckie and V. Swail, 2000. Sea Surface Temperature Measurement From ODAS Buoys. Proc. Data Buoy Cooperation Panel Technical Workshop, Victoria, B.C., October 2000.








MEASUREMENT OF SEA SURFACE SALINITY					 09:20


FROM AN AUTONOMOUS SYSTEM


Gary Williams, Clearwater Instrumentation, Inc., Watertown, MA 02472 USA�Presented By:	Gary Williams


Email:		wgwill@clearwater-inst.com





ABSTRACT:


Seasurface salinity is critical for climate predictions, long-term climate variability research, model assimilation, flux closure, hydrologic budgets, and coastal dynamics. In situ long-term measurement of surface salinity from autonomous systems is hampered by the effects of biofouling, which are especially severe at the sea surface and are particularly deleterious to salinity measurements. A Seasurface Salinity Sensor for Autonomous Systems has been developed that will provide accurate in situ surface salinity for WOCE SVP drifters and other observing systems. SSAS deploys a salinity sensor contained a pod that extends sensor life by completely enclosing it when not sampling, thus limiting exposure to biofouling precursors and increasing antifoulant efficacy. An SSAS with three salinity sensor pods has been test-deployed from a dock where it experienced heavy fouling conditions. SSAS transmitted its salinity data through the Argos system. Future work will concentrate on the evaluations and long-term studies needed to identify the best low-cost salinity sensor and antifoulant; develop SSAS calibration procedures; and proof the enclosure system for long-term operational deployments. Our goal is to make SSAS a low-cost as well as long-lived salinity sensor system.





�
21.  TECHNIQUES AND PROCEDURES USED TO QUALITY CONTROL 		09:40


       DRIFTER DATA  AT THE DAC AT NOAA/AOML


Mayra C Pazos, Drifter DAC NOAA/AOML, USA


Presented by:	Craig Engler for Mayra C. Pazos


Email:		pazos@aoml.noaa.gov





ABSTRACT:


The primary goal of the drifter Data Assembly Center is to collect and quality control sea surface temperature (SST)  and surface velocity measurements for ocean and climate predictions. Buoy data are  downloaded from Argos on a daily basis and also received at AOML once a month on CDs.  Present procedures use monthly data for data base updates.  Data are converted to physical units and last good position dates, last good SST and drogue presence dates are determined.  Computer programs are run to remove bad buoy locations based on speed  between consecutive locations and to remove deviant SST values by applying  a temperature change criterion relative to the recent temperature of the buoy. The data is then interpolated to 6 hour interval trajectories, using the  method of Kriging.  The data set is made available to the community through the WEB, and sent to MEDS for archival.








22.  SVP-BAROMETER DRIFTER PERFORMANCE					10:00


Jeffrey Wingenroth, Technocean, Inc., Cape Coral, Florida, USA


Presented by:	Jeffrey Wingenroth


Email:		jw@technocean.com





ABSTRACT:


Technocean participated in the development and manufacture of SVP-Barometer drifting buoys during the early 1990's.  In 1998, our company implemented a series of modifications to enhance performance of the SVP-B and increase flexibility in manufacturing.   Three principal components of the buoy received the most attention; namely, the barometer port, the barometer sensor, and the microcontroller. The port was redesigned to improve reliability and extend lifetime.  The barometer sensor was replaced by a more stable unit exhibiting less drift over time.  The microcontroller, which integrates sensor inputs, performs on-board processing, and controls the Argos transmitter section, was replaced with a unit that could be programmed in-house to accept new formats and integrate other sensors.





A simple comparison with other SVP-Bs was performed based on deployment date and the date air pressure data was removed from GTS.  The new generation Technocean SVP-Bs were found to provide data for a significantly longer period of time when compared with the buoys of other manufacturers.








BREAK 	10:20 - 10:40








23.  EVALUATION OF SVP-B AND SVP-BW DRIFTERS FROM AN 			10:40


      OPERATIONAL  POINT OF VIEW


Pierre Blouch, Centre de Meteorologie  marine, Meteo-France


Presented by:	Pierre Blouch


Email:		pierre.blouch@meteo.fr





ABSTRACT:


Four years after the latest use of buoy monitoring statistics to evaluate the performances of SVP-B drifters, a new study was needed, since many SVP-BW drifters have now been deployed.  It was therefore  necessary to evaluate the SVP-BW  capability to provide reliable wind measurements.





Lifetime is the main parameter used to evaluate the drifters. The lifetime for a SVP-B drifter is defined as the time elapsed from its deployment until it ceases to report reliable air pressure data onto the GTS.  Similarly, the lifetime for a SVP-BW drifter is related to the period during which it reports reliable wind data onto the GTS.  From an operational point of view, only data reported onto the GTS can be valuable.





Buoy data collected from the Global Telecommunication System (GTS) are compared with the first guess fields (i.e. 6 hour forecast) or analysis fields of global models. Monthly statistics are regularly issued for the various parameters measured by the buoys. These statistics fitted with specific limits for biases, number of gross errors and standard deviations, are used to determine whether the data provided by a buoy are still reliable or not.


24.  NEW DEVELOPMENTS  FOR  THE DATA BUOY SYSTEM IN INDIA 		11:00


K.Premkumar - Programme Director, National Data Buoy Programme -  National Institute of Ocean Technology, Chennai, India


Presented by:	K.Premkumar 


Email:		prem@niot.ernet.in





ABSTRACT:


The Department of Ocean Development, Government of India has established a National Data Buoy programme (NDBP) at National Institute of Ocean Technology (NIOT), Chennai.  Under this programme, twelve moored data buoys have been deployed from August’97 to February’98 at a sea depth of 20m to 4500m and spread over the Exclusive Economic Zone (EEZ)  of India in Bay of Bengal and Arabian sea. 





The data buoys are fitted with sensors to measure air pressure, air temperature, wind speed  and direction, wave height and direction, current speed and direction, sea surface temperature and salinity. All these instruments, have the accuracy as per WMO  standard. Besides, the data buoys  are fitted with global positioning system, satellite transceiver, beacon light and radar reflector.  Few of the data buoys are equipped with  water quality sensors such as Dissolved Oxygen, Radioactiivity, Turbidity, Hydrocarbon, Chlorophyll-A and Opti sensors.  The data collected from the data buoys are transmitted through INMARSAT-C to the shore station having two way communication facilities.





The utilization of data transmission through INMARSAT-C, increases the operational expenditures for the programme. It is therefore considered to develop INSAT based transmitter for data transmission from data buoys. NIOT, in association with Space Application Centre of India, is now in the process of developing INSAT based satellite transmitter for which, necessary bench test has been successfully completed. It is hoped that INSAT based data transmission would be incorporated in data buoys in the year 2002.





Likewise, the solar panels hitherto procured from Solarex directly would be now available from an Indian  firm. Also, a special combination rope used for mooring the data buoys has been successfully developed through an Indian firm.





This paper would discuss  the new developments for  buoy system in India.








  DIRECT MEASUREMENTS OF THE WATER-FOLLOWING 			11:20


      CHARACTERISTICS OF SURFACE DRIFTERS


P.-M. Poulain1,2, A. Sybrandy3, M. Deponte2, L. Ursella2 and P. Niiler4


1Naval Postgraduate School, Monterey, California, USA


2Istituto Nazionale di Oceanografia e di Geofisica Sperimentale, Trieste, Italy, EU


3Pacific Gyre, Inc. San Diego, California, USA


4Scripps Institution of Oceanography, La Jolla, California, USA


Presented By:	Peter Niiler for Pierre Marie Poulain


Email:		poulain@nps.navy.mil		





ABSTRACT:


The water-following capabilities of two commonly-used surface drifters, the CMOD (without case) and the CODE, and a new drifter design (MICROSTAR) were assessed by making direct measurements of the effects of wind and waves on their movements.





The surface drifters were equipped with acoustic velocimeters and with GPS receivers, without changing significantly their hydro-dynamical characteristics (e.g., size, buoyancy and drag area). The velocimeters measured the relative water flow at 1-2 locations near the body of the drifter with an accuracy of about 1 cm/s and with sampling frequency of 1 Hz. The GPS receivers provided high accuracy (~ 1 m) position data at 1 Hz. All the data were recorded on a datalogger and memory board inside the drifters.  The three drifters were deployed in the vicinity of a waverider buoy in Monterey Bay on 5, 6, 7, 8, 11 and 12 December 2000. The waverider buoy provided significant wave height and wave direction data every 30 min. Each day, the drifters remained in the water for 3-5 hours before they were recovered. The ship used for the deployment/recovery operations was fitted with a meteorological station to collect wind data close to the drifters with a sampling interval of 10 min. Wind speeds when the drifters were in water ranged in 0.5 - 8 m/s whereas significant wave height varied between 0.8 and 2.5 m. 





Over the 3-5 hour drift, the drifters deployed at the same location dispersed by less than 500 m (relative separation) with an obvious tendency of the CMOD to move more downwind that the others.  The relative speeds measured by the acoustic velocimeters and averaged over 10 min intervals were as large as 10 cm/s for the CMOD with r.m.s. variability of about 15 cm/s. For the CODE and MICROSTAR drifters, the 10-min averaged slips were bounded by 5 cm/s and their typical r.m.s. variability was 5 cm/s. Substantial values of shear between the top and bottom of the CODE and MICROSTAR drifters (~ 1 m apart) were measured (up to 5 cm/s).





Regression were performed between the 10-min averaged relative flow data, the wind and wave observations. It was found that the CMOD drifter slips downwind (0.3% of wind speed) and to the right of wind (0.9%). The slip of the CODE and MICROSTAR drifters has no significant trend in the downwind direction whereas it increases like 0.1-0.2% of the wind speed in the cross-wind direction (to the right). The regressions of slip versus wave height did not provide significant linear trends, mostly because of the short range of wave heights and the dominance of wind effects, but a general tendency of upwave motion can be noted for the CODE/MICROSTAR drifters. Finally, regressions of shear (velocity at the top minus velocity at bottom) versus wind and wave data revealed that the shear is downwind and to the right of the wind (compatible with Ekman spiral!), and increases with wind speed with a slope of 0.3-0.5% of the wind speed. Regressions against wave data were inconclusive, although most estimates of shear were downwave (compatible with Stokes drift!).





In brief, the CODE and MICROSTAR were demonstrated to follow relatively well the surface water with an accuracy of about 1 cm/s in 10 m/s winds. In contrast, the CMOD design (without case) was shown to slip downwind by about 0.3% of the wind speed.














PAPERS NOT PRESENTED BUT WILL BE INCLUDED IN FINAL PUBLICATION








26.  J-CAD (JAMSTEC COMPACT ARCTIC DRIFTER)					


Bernard G. Petolas, P.Eng., Metocean Data Systems, Dartmouth, Nova Scotia, Canada


By:		Bernie Petolas


Email:		bpetolas@metocean.ns.ca





ABSTRACT:


Using the latest technologies and incorporating the engineering knowledge and experience gained from the IOEB program, JAMSTEC and METOCEAN Data Systems Limited have designed a drifting buoy capable of observing the ocean beneath the sea ice.  The J-CAD (JAMSTEC Compact Arctic Drifter) uses an inductive modem for underwater data transmission.  ORBCOMM is the primary telemetry system used, but J-CAD is also equipped with Argos as a backup.  Since November 6, 2000, J-CAD 1 has been drifting in the Eurasian Basin of the Arctic Ocean toward the Fram Strait transmitting in-situ observation data.  This paper will describe the many features of J-CAD, including the meteorological, oceanographic, and buoy status sensors.








27.  ON THE ACCURACY OF WIND AND WAVE MEASUREMENTS FROM BUOYS	


Peter K. Taylor,  Southampton Oceanography Centre, Southampton, UK


Ewa Dunlap,   Weathervane Scientific Inc., Halifax, Nova Scotia, Canada


Val R. Swail,  Meteorological Service of Canada, Downsview, Ontario, Canada


By		Val Swail


Email:		val.swail@ec.gc.ca





ABSTRACT:


The reliability and accuracy of wind and wave measurements from moored buoys has been the subject of numerous investigations in the past several years. Most studies were severely hampered by the lack of a suitable data set for comparison. Problems encountered in comparison included some or all of: spatial separation; vastly different platform types, affecting sensor height, flow distortion, platform motion; over-water versus coastal sites.





The Storm Wind Study 2 (SWS-2) was carried out on the Grand Banks of Newfoundland in the winter of 1997-98 using the Canadian research vessel Hudson and a NOMAD meteorological buoy which was specially equipped with several anemometers, wave sensors and a motion sensor, all recording high rate data (2 Hz to 30 Hz). SWS-2 has allowed examination of a number of reported problems affecting buoy winds and waves.





Preliminary results from SWS-2 have been described previously (e.g. Blaseckie et al., 1999). However, the more detailed recent analyses presented here, in particular the consideration of the buoy motion and the use of the SOC HS sonic anemometer data, has substantially altered some of the conclusions from the initial work, including those concerning vector/scalar wind differences, wind fluctuations over waves and wave sensor comparisons.





Blaseckie, M., S. Skey, K. Berger-North, V. Swail and R. McLaren. The Storm Wind Studies – an investigation into the data recovered from a 6 m moored NOMAD buoy on Canada’s east and west coasts. Proc. Data Buoy Cooperation Panel Technical Workshop, October, 1999, Wellington, NZ, p. 79-89.








28.  DRIFTING WAVE BUOY USING ORBCOMM DATA TRANSMISSION	


Tetsuya Uwai, Japan Meteorological Agency, Japan


By:		Tetsuya Uwai


Email:		buoyunit@hq.kishou.go.jp





ABSTRACT: 


As was introduced at the Scientific and Technical Workshop of the 16th DBCP held in Victoria, BC, Canada on 16 – 17th October 2000, the Japan Meteorological Agency (JMA) commenced the operation of drifting wave buoys which utilize ORBCOMM as telecommunication means in June 2000.   This is a brief follow-up report including some examples of observations and the performance of telecommunication throughout the operation for 16 months up to September 2001.





JMA commenced the operational deployment of drifting wave buoys around Japan in June 2000 to monitor severe weather conditions (waves and air pressure) for prevention of meteorological disasters as well as sea surface temperature.  18 buoys have been deployed from JMA research vessels by the end of September 2001.  12 buoys are scheduled to be deployed a year.  
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