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FOREWORD 

I am pleased to present this twelfth Annual Report for the Data Buoy Co-operation 
Panel, covering the Panel's activities during 1998. 

The Panel has had another successful year, with a considerable amount of work 
being undertaken. The six existing action groups have operated very well during the 
intersessional period. Another action group covering the TAO Implementation Panel (TIP) 
was affiliated with the Panel since the last report, bringing the total number of action groups 
to seven. 

I would like to thank all those people who have participated in the activities of the 
Panel, and whose work is essential for the continuing success of the Panel. In particular, I 
would like to thank Piet LeRoux, who has recently retired from the South African Weather 
Bureau, for his contribution to the Buoy community over a considerable number of years. I 
would also like to thank Bill Woodward who has been one of the Panel's vice-chairmen for 
the last three years, and has recently announced his intention to retire from NOAA, for his 
assistance and wise counsel during his time in office. 

Graeme Brough 
Chainnan, DBCP 



SUMMARY 

Introduction 

The Drifting Buoy Co-operation Panel was established in 1985 by WMO Resolution 
10 (EC-XXXVII) and IOC Resolution EC-XIX.7. In 1993 the governing bodies of IOC and 
WMO agreed to change the name of the panel to the Data Buoy Co-operation Panel (DBCP) 
~nd to .slightly mo~ify. its term~ of reference, so that the panel might also provide any 
mternat1onal co-ord1nat1on requ1red for moored buoy programmes supporting major WMO 
and IOC programmes (IOC Resolution XVII-6 and WMO Resolution 9 (EC-XLV)). 

1. Current and Planned Programmes 

Twelve countries, seven action groups and two data management centres submitted 
reports on their data buoy activities. The TAO Implementation Panel (TIP) was formally 
affiliated with the panel during the intersessional period as a new action group. 

2. Real-time Data Flow 

The data from buoys available in real-time on the GTS decreased slightly over the 
past year, in August 1998 543 buoys (44.1% of the total operational buoys) were reporting 
on the GTS. The total number of active buoys increased slightly, with the actual increase 
being 6.1% compared to the same period last year; however the number of buoys reporting 
via the GTS decreased compared to the previous year- a decrease by 6.5%. 

3. Data Quality 

The Panel's QC methods continue to be extremely effective in ensuring data quality 
is maintained at the highest level. The quality control system that operates in near real-time 
via an Internet mailing list is widely used and has been most successful. Twelve Principal 
Meteorological or Oceanographic Centres (PMOCs) responsible for Quality Control of GTS 
buoy data are now participating in this system. 

4. Data Archival 

The Marine Environmental Data Service (MEOS) in Canada has acted as the 
RNODC for drifting buoys on behalf of the IOC and WMO since 1986. The number of 
messages MEDS archived per month increased from approximately 129,710 in 1997, to 
approximately 137,970 during the first seven months of 1998. The IGOSS Specialised 
Oceanographic Centre (SOC) for Drifting Buoys operated by Meteo France collects and 
archives buoy reports daily. The French SOC produces a range of products including 
monthly global maps of the distribution of ship and drifter reports of wind, pressure, air 
temperature and sea surface temperature. 

5. Technical Developments 

The SVP barometer drifter has continued to increase their numbers in the Buoy 
market during the past year, and investigations are continuing into adding a wind speed 
measuring capability to the SVP platform. The technical coordinator is in the process of 
updating the SVP construction manual to reflect ongoing developments in the technology. 

The technical coordinator also moved the DBCP's World Wide Web Internet server 
(located at the NOAA/NOS headquarters) to a more powerful computer and upgraded the 
related system tools. He added many more topics to the server to assist the application and 
accessibility of Buoy data by the user community. He also enhanced the GTS sub-system to 
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cater for specific user community requirements and generated an advisory document on 
inserting data onto the GTS. 

6. Communications System Status 

The Argos system has continued to provide a reliable service for recovery and 
processing of drifting buoy real-time data. Various minor system enhancements were 
undertaken during the year and future developments of the system were discussed at the 
annual meeting. Discussions were also held on emerging alternative communications 
systems utilising Low Earth Orbiting (LEO) satellites, such as Iridium. 

7. Publications 

The Panel produced two technical documents in the DBCP series, covering the 
Technical Presentations made at the thirteenth session, and the Annual Report for 1997. 
The Panel also reviewed the draft of a brochure that will be printed and distributed during the 
forthcoming coming year. 

8. Administrative Matters 

The Panel now has seven action groups: the European Group on Ocean Stations 
(EGOS); the International Arctic Buoy Programme (IABP); the International Programme for 
Antarctic Buoys (IPAB); the International South Atlantic Buoy Programme (ISABP); the 
International Buoy Programme for the Indian Ocean (IBPIO); the Global Drifter Programme 
(GOP); and the TAO Implementation Panel (TIP). 

Twelve countries contributing on a voluntary basis to the financial support of the 
Panel in 1998 were: Australia, Canada, France, Greece, Iceland, Ireland, Netherlands, New 
Zealand, Norway, South Africa, United Kingdom and USA . 

. The Panel's technical coordinator, Mr Etienne Charpentier, has continued to be 
employed by UNESCO/ICC as a fund-in-trust expert and located with CLS/Service Argos in 
Toulouse, France. 

For the Panel's next financial year (1 June 1999 to 31 May 2000), a total budget of 
US$132,347- is planned to be allocated as follows: 

Salary/travel of technical coordinator 
CLS/Service Argos contract 
Travel of ChairNice-chairs 
WMOCosts 
Publications 
Consultancies/Experts 
Contingencies 

US$ 
105,000 

15,000 
6,000 

500 
4,000 
1,500 

347 

132,347 



RESUME 

Introduction 

Le Groupe de cooperation pour Ia mise en CBuvre des programmes de bouees 
derivantes a ete cree en 1985 en vertu de Ia resolution 1 0 (EC-XXXVII) de I'OMM et de Ia 
resolution EC-XIX. 7 de Ia COl. En 1993, les organes directeurs de Ia COl et de I'OMM ont decide 
de le rebaptiser Groupe de cooperation pour les programmes de bouees de mesure (DBCP) et 
d'en modifier legerement le mandat, afin qu'il puisse egalement assurer Ia coordination 
internationale requise pour les programmes de bouees ancrees qui servant d'appui aux grandes 
programmes de I'OMM et de Ia COl (resolution XVII-6 de Ia COl et resolution 9 (EC-XL V) de 
I'OMM). 

1. Programmes actuels et programmes prevus 

Douze pays, sept groupes d'action et deux centres de gestion des donnees ont 
presente des rapports sur leurs activites concernant les bouees de mesure. Le Groupe d'experts 
de Ia mise en CBuvre du reseau d'observation ocean-atmosphere dans les mers tropicales (TAO) 
s'est officiellement affilie au DBCP pendant l'intersession en tant que nouveau groupe d'action. 

2. Acheminement des donnees en temps reel 

Le nombre de donnees en provenance de bouees disponibles en temps reel sur le 
SMT a legerement diminue au cours de l'annee passee. En aoat 1998, les bouees transmettant 
des messages sur le SMT etaient au nombre de 543 (44,1% de !'ensemble des bouees en 
service). Le nombre total de bouees communiquant des messages a legerement augmente- de 
6,1 o/o - par rapport a Ia peri ode correspond ante de I' an nee precedente ; toutefois, le nombre de 
bouees communiquant des messages via le SMT a accuse une baisse de 6,5% par rapport a 
l'annee precedente. 

3. Qualite des donnees 

Les methodes de contrOie de Ia qualite appliquees par le Groupe de cooperation 
continuant d'etre extremement efficaces et de garantir le niveau de qualite le plus eleve. Le 
systeme de contrOie de Ia qualite en temps quasi reel par courrier electronique via !'Internet est 
largement utilise et se revele tres efficace. Douze centres meteorologiques ou oceanographiques 
principaux responsables du contrOie de Ia qualite des donnees communiquees par des bouees sur 
le SMT participant desormais a I' exploitation de ce systeme. 

4. Archivage des donnees 

Le Marine Environmental Data Service (MEDS), au Canada, exerce les fonctions de 
Centre national des donnees oceanographiques « responsable » en ce qui concerne les bouees 
derivantes pour le compte de Ia COl et de I'OMM depuis 1986. Le nombre de messages MEDS 
archives par mois est passe d'environ 129 710 en 1997 a environ 137 970 durant les sept 
premiers mois de 1998. Le Centre oceanographique specialise (SOC) du SMISO pour les bouees 
derivantes exploite par Meteo-France recueille et archive quotidiennement des messages 
d'observation en provenance de bouees. Le SOC fran~ais produit toute une gamme de produits, 
notamment des cartes mondiales mensuelles de Ia repartition des navires et des messages 
d'observation du vent, de Ia pression, de Ia temperature de l'air et de Ia temperature de Ia mer en 
surface en provenance de bouees derivantes. 

5. Progres techniques 

Le nombre de bouees derivantes SVP equipees de barometres n'a cesse d'augmenter 
tout au long de l'annee ecoulee et I' on continue d'etudier Ia mise au point d'un systeme de mesure 
de Ia vitesse du vent pour le programme SVP. Le coordonnateur technique a entrepris d'actualiser 
en consequence le manuel technique. 



vi 

Le coordonnateur technique a egalement transfere le serveur World Wide Web du 
DBCP (situe au siege de Ia NOAA/NOS) dans un ordinateur plus puissant et a modernise les 
caracteristiques techniques du systeme. II a ajoute de nombreuses fonctions au serveur pour 
faciliter l'acces aux donnees de bouees et favoriser leur exploitation par les utilisateurs. Entin, il a 
ameliore Ia fonction SMT du systeme pour tenir compte des besoins specifiques des utilisateurs et 
a elabore un document d'orientation sur Ia procedure a suivre pour transmettre les donnees sur le 
SMT. 

6. Etat du systeme de communication 

Le systeme Argos a continue d'assurer un service fiable de recuperation et de 
traitement des donnees fournies en temps reel par des bouees derivantes. Diverses ameliorations 
d'importance mineure ont ete apportees durant l'annee ecoulee et les participants a Ia reunion 
annuelle ont examine plusieurs possibilites d'evolution future du systeme. lis ont aussi discute des 
nouveaux systemes de communication qui, comme Iridium, utilisent les satellites sur orbite basse. 

7. Publications 

Le Groupe de cooperation a produit deux documents techniques (dans Ia serie 
consacree au DBCP) regroupant les exposes presentes a sa treizieme session, ainsi que le 
rapport annuel pour 1997. II a aussi examine Ia version pre liminaire d'une brochure qui sera 
imprimee et distribuee dans le courant de l'annee. 

8. Questions administratives 

Le Groupe de cooperation compte desormais sept ·groupes d'action : le Groupe 
europeen pour les stations oceaniques (EGOS), le Programme international de bouees de 
!'Arctique (IABP), le Programme international de bouees de !'Antarctique (IPAB), le Programme 
international de bpuees de !'Atlantique Sud (ISABP), le Programme international de bouees pour 
I' ocean lndien (PIBOI), le Programme mondial sur les deriveurs (GOP) et le Groupe d'experts de Ia 
mise en CEuvre du Reseau d'observation ocean-atmosphere dans les mers tropicales. 

Les douze pays ayant fourni une contribution financiere volontaire au Groupe de 
cooperation en 1998 sont les suivants : Afrique du Sud, Australia, Canada, Etats-Unis 
d'Amerique, France, Grece, lrlande, lslande, Norvege, Nouvelle-Zelande, Pays-Bas et Royaume
Uni. 

Le coordonnateur technique du Groupe de cooperation, M. Etienne Charpentier, a 
continue de travailler pour le compte de I'UNESCO/COI, en tant qu'expert dont les activites sont 
financees par un fonds d'affectation speciale, au CLS/Service Argos a Toulouse, France. 

Pour le prochain exercice financier du Groupe de cooperation (1 er juin 1999 au 
31 mai 2000), il est prevu un budget total de 132 347 dollars-des Etats-Unis, repartis comme suit: 

Remuneration et frais de voyage du coordonnateur technique 
Contrat CLS/Service Argos · 
Frais de voyage du president et des vice-presidents 
Frais OMM 
Publications 
Consultants/experts 
Faux frais 

(en ~ollars E.-U.) 

105 000 
15 000 
6000 

500 
4 000 
1 500 

347 

132 347 



RESUMEN 

lntroducci6n 

El Grupo de cooperaci6n sobre boyas a Ia deriva (GCBD) fue establecido en 1985 en 
virtud de Ia Resoluci6n 1 0 de Ia OMM (EC-XXXVII) y de Ia Resoluci6n EC-XIX. 7 de Ia COl. En 
1993, los 6rganos rectores de Ia COl y de Ia OMM decidieron cambiar el nombre del grupo, que 
~as6 a ser el Grupo de cooperaci6n sobre boyas de acopio de datos (GCBD), y modificar 
hg~r~mente su mandato de modo que tambien pudiera facilitar Ia coordinaci6n internacional que 
ex1g1eran los programas de boyas fondeadas en apoyo de los principales programas de Ia OMM y 
de Ia COl (Resoluci6n XVII-6 de Ia COl y Resoluci6n 9 de Ia OMM (EC-XLV)). 

1. Programas actuales y previstos 

Doce pafses, siete grupos de acci6n y dos centros de gesti6n de datos presentaron 
informes sobre sus actividades de acopio de datos de boyas. Durante el perfodo interreuniones un 
nuevo grupo de acci6n, el Grupo de ejecuci6n del TAO se adhiri6 formal mente a los trabajos del 
GCBD. 

2. Flujo de datos en tiempo real 

Durante el alio pasado, los datos de boyas transmitidos en tiempo real por el Sistema 
Mundial de Telecomunicaci6n (SMT) disminuyeron ligeramente y, en agosto de 1998, 543 boyas 
transmitian sus datos a traves del SMT (es decir el 44,1 °/o de las boyas en funcionamiento). El 
numero de boyas en servicio registr6 un ligero aumento del 6,1 °k en comparaci6n con el mismo 
perfodo del alio anterior, pero el numero de boyas que transmiten datos por el SMT sufri6 una 
disminuci6n del 6,5o/o en comparaci6n con el alio anterior. 

3. Calidad de los datos 

El Grupo que se ocupa de los metodos de control de calidad sigue velando muy 
eficazmente por que Ia calidad de los datos se mantenga al nivel mas elevado posible. El sistema 
de control de calidad, que funciona casi en tiempo real a traves de una lista de direcciones de 
Internet, es un sistema muy generalizado y que tiene gran exito. Actualmente participan en el 
doce centres meteorol6gicos u oceanograficos principales, responsables del control de calidad de 
los datos recopilados por boyas y transmitidos por el SMT. 

4. Datos de archivo 

Desde 1986, el Servicio de datos sobre el medio ambiente marino (MEDS) del Canada 
actua, en nombre de Ia COl y de Ia OMM, como Centro nacional responsable de datos 
oceanograficos (CNRDO) respecto de las boyas a Ia deriva. El numero de mensajes archivados 
mensualmente por el MEDS aument6 de aproximadamente 129.710 en 1997 a unos 137.970 
durante los siete primeros meses de en 1998. El Centro Oceanografico Especializado (COE) del 
Sistema Globallntegrado de Servicios Oceanicos (SGISO) para las boyas a Ia deriva, que explota 
Mateo France, recopila y archiva diariamente los informes transmitidos por boyas. El COE frances 
elabora diversos productos, por ejemplo mapas mensuales de Ia distribuci6n en el mundo de 
informes procedentes de buques y de boyas a Ia deriva que facilitan datos sobre el viento, Ia 
presion y Ia temperatura del aire y de Ia superficie del mar. 

5. Evoluci6n tecnica 

Durante el pasado ano ha seguido aumentando el numero de bar6metros a Ia deriva 
del Programa de medida de Ia velocidad de las corrientes en superficie (SVP), y continuan los 
trabajos de investigaci6n para dotar al SVP de capacidad anemometrica. El coordinador tecnico 
se ocupa de actualizar el manual tecnico sobre el SVP teniendo en cuenta los ultimos adelantos 
tecnol6gicos. 
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El coordinador tecnico tambien traslad6 el servidor de Ia World Wide Web de Internet 
del GCBD (ubicado en Ia sede de Ia NOAA/NOS) a un ordenador mas potente y perfeccion6 los 
dispositivos del sistema conexos. Aliadi6 muchos otros temas en el servidor a fin de facilitar a los 
cfrculos de usuarios el acceso a los datos de boyas, y su aplicaci6n en Ia practica. Tambien 
mejor6 el subsistema del SMT para atender las necesidades especificas de los usuarios y elabor6 
un documento de consults relativo a Ia introducci6n de datos en el SMT. 

6. Situaci6n en que se encuentra el sistema de comunicaciones 

El sistema Argos ha seguido proporcionando un servicio fiable de recuperaci6n y 
proceso de datos en tiempo real procedentes de boyas a Ia deriva. Durante el alio se realizaron 

- varias pequelias mejoras en el sistema. En Ia reunion anual se analizaron -las perspectivas 
futuras del sistema y tambien diversos sistemas de comunicaciones alternatives que estan 
apareciendo y que utilizan satelites en 6rbita baja (LEO), par ejemplo Iridium. 

7. Publicaciones 

Et Grupo elabor6 dos documentos tecnicos de Ia serie GCBD, que corresponden a las 
comunicaciones tecnicas presentadas en Ia decimotercera reunion y al informe anual de 1997. El 
Grupo tambien examin6 el proyecto de un folleto que se imprimira y distribuira el proximo ano. 

8. Cuestiones administrativas 

El Grupe cuenta ya con seis grupos de acci6n, a saber: el Grupe europeo para las 
estaciones oceanicas (EGOS), el Programa lnternacional de Boyas del Artico (PIBA), el Programa 
lntemacional de Boyas del Atlantica Sur (PIBAS), el Programs lnternacional de Boyas del Oceano 
fndico (PIBOI), el Programa Mundial de Derivadores (PMD) y el Grupo de ejecuci6n del TAO 
{GET). 

Los doce parses que facilitaron apoyo financiero voluntario al Grupe de expertos en 
1998 son los siguientes: Australia, Canada, Estados Unidos de America, Francia, Grecia, lrlanda, 
Islandia, Nueva Zelandia, Noruega, Paises Bajos, Reina Unido y Sudafrica. 

El Sr. Etienne Charpentier, coordinador tecnico del Grupo, sigue trabajando para Ia 
UN.ESCO/COI como experto remunerado con cargo a un fondo fiduciario, y esta destacado en el· 
ClS del Servicio Argos de Toulouse (Francia). 

Para el·pr6ximo ejercicio financiero {del1 de junio de 1999 al 31 de mayo de 2000), el 
presupuesto total del Grupo asciende a 132.347 d61ares estadounidenses, desglosados de Ia 
manera siguiente: 

Coordinador tecnico (sueldo y viajes) 
Contrato CLS/Servicio Argos 
Viajes del Presidente y los Vicepresidentes 
Gastos de Ia OMM 
Publicaciones 
Consultores/Expertos 
I mprevistos 
TOTAL 

US$ 

105.000 
15.000 
6.000 

500 
4.000 
1.500 

347 
132.347 



PE310ME 

B 1985 r. 8 cooTBeTCT8HH c pe3omol.\Heil 10 (EC-XXXVII) BMO u pe3omOI.\Heil EC-XIX.7 MOK 

6blna C03AaHa fpynna COTPYAHHlfeCT8a no ,qpeil<PYIOJJ..tHM 6ysM. B 1993 r. pyKo8o~ue opraH&I MOK H BMO 

pewunu nepeHMeHo8aT& ee 8 fpynny COTPYAHHqecT8a no 6ysM AJIH c6opa ,qaHH&IX (JJ.BKll), a TaK;)I(e 

He3HalfHTen&HO H3MeHHT& Kpyr ee o6s3aHHOcTeH:, c TeM lfT06&I rpynna Morna TaK;)I(e o6ecnequ8aT& n106y10 

Me)((A}'HapOAHYIO KOOpAHHa~HIO, HeOOXOAHMYIO WIH nporpaMM no 3aHKOpeHHhiM 6yHM, no.ru:tep;)I(H8aiOI.I.(HX OCH08Hhle 
nporpaMM&I BMO H MOK (pe3oniO~HH XVII-6 MOK u pe3oniO~HH 9 (EC-XL V) BMO. 

1. TeK)'IIVIe a DJJaaapyeMide oporpaMMhl 

J].8eHaAAaT& CTPaH, ceM& rpynn ,qeilcT8Hil u A8a ~eHTPa ynpasneHHH ,qaHH&IMH npe,qcTa8HnH OTlfeT&I o 

C8oeA ,qesiTen&HOCTH 8 OTHoweHHH 6ye8 WIH c6opa ,qaHH&IX. B reqeHHe Me;)l(ceccuoHHoro nepuo,qa rpynna 

3KcnepTo8 no ocyl.l.(eCT8neHHIO TAO (TIP) 6&ma o$Hl.\Han&Ho o6oeAHHeHa c rpynnoA COTPYAHHlfeCT8a s KaqecT8e 
H080H rpynn&I ,qeilcT8HH. 

2. fiOTOK ~8HBhiX B peaJihHOM M8CWT8De 8peMeHH 

3a HCTeKWHH ro,q OO'heM AaHHhiX c 6ye8 8 pean&HOM MacwTa6e 8peMeHH B rcr HeCKOnhKO 

COKpaTHnCH; 8 a8rycTe 1998 r. no fCT nepe,qa8anHCh C80p;KH C 543 6ye8 (44,1 % OT OOI.I.(ero KOnHqeCTBa 

onepaTH8HbiX 6ye8). B cpa8HeHHH c TeM ;)l(e nepuo,qoM npeAbJAYI.I.(ero ro,qa o6I.I.(ee ~CJio ,qeilcT8YIOI.I.(HX 6ye8 

HeCKOnhKO y8enHlfHn0Ch $aKTHlfeCKH Ha 6,1 %, a KOnHlfeCT80 6ye8, nepe,qaiOI.I.(HX ,qaHH&Ie qepe3 fCf, 

yMeH&WHnOCh no cpa8HeHHIO C npep;&IAYI.I.(HM ro,qoM - Ha 6,5 %. 

3. Ka'lecTBO ~aaawx 

llpHMeHHeMble rpynnoil MeTOAhi KOHTpOnH KaqeCT8a (KK) no-npe;)I(HeMy qpe38hJqafiHO 3$$eKTH8Hbl 

8 o6ecneqeHHH no.ru:tep;)l(aHHSI KaqecT8a p;aHH&IX Ha caMOM 8&ICOKOM ypo8He. CucTeMa KOHTpOM KaqecT8a, 

KOTOpaH $yHKI.\HOHHpyeT qepe3 CnHCOK a,qpecaT08 11HTepHeT 8 6nH3KOM K pean&HOMY MaCWTa6y 8peMeHH, WHpOKO 

H 8eC&Ma ycneWHO Hcnon&3yeTCH. B HaCTOHI.I.(ee 8peMH 8 p;aHHOil CHCTeMe yqaCT8YIOT A8eHap;~aTb OCHOBHhiX 

MeTeoponoruqeCKHX HnH OKeaHorpa$uqeCKHX ~eHTP08 {llMOK), OT8eTCT8eHHbiX 3a KOHTpOnb KaqeCTBa AaHHbiX 

c 6yes 8 rcr. 

4. Apxuaa._u A&BHhiX 

C 1986 r. Cny)K6a ,qaHH&IX o MOpcKoA cpeAe {MEJ].C) 8 KaHap;e 8&ICTYnaeT OT uMeHH MOK H BMO 

8 KaqeCT8e OHUOJJ. no ,qpeA$yiOI.I.(HM 6yHM. npu6nH3HTen&Hoe KonuqecTBO coo6meHHH, e)KeMecSJqHo 

noMemaeM&Ix MEJJ.C s apxus, ysenuqunoc& c 129 710 8 1997 r. p;o npu6nH3HTen&HO 137 970 B TeqeHHe nepB&Ix 

ceMH MeCH~eB 1998 r. Cne~HanH3HpoBaHHblH OKeaHorpa$HlfeCKHH 1..\eHTP orcoc (COU} no p;peil<PYIOJJ..tHM 6ySIM, 

AeHCTBYIOmuA B paMKax METEO<I>PAHC, e)KeAHeBHO co6upaeT u noMemaeT B apxH8 csorocu c 6yes. COU so 

<l>paH~HH npoH380AHT pHA BHAOB npo,qyKI.\HH, 8KnfOqaH e)KeMeCHlfH&Ie rno6an&H&Ie KapTbl pacnpep;eneHHH csop;oK, 

OOCTynaiOW.HX C CYA08 H p;peil$yiOJJ..tHX nnaT$OpM, C p;aHHhiMH 0 BeTPe, ,qasneHHH, TeMnepaType B03Ayxa H 

TeMnepaType n08epXHOCTH MOpH. 

5. Texuut~ecKoe p838HTHe 

B ucTeKwuA ro.o; c ycnexoM npo.o;on)KanOcb npuMeHeHue 6apoMeTpuqecKoro p;peA$y10mero 6ys CBn, 

u HhiHe HaqaTbi uccne,o;o8aHHH c ~en&IO pacwupeHHH 803MO)KHOCTeil H3MepeHHH cKopocm 8eTpa B paMKax CBn. 

TexHuqecKuA KoopAHHaTop pa6oTaeT HaA yco8epweHCT808aHHeM HacTa8neHHH no KOHCTPYK~HH CBn, JVIH Toro 

lfT06bi OTpa3HTb TeKyi.I.(He pa3pa60TKH B TeXHOnorHH. 
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TexHHlleCKHA KOOpAHHaTop 3HaliHTenbHO pacwupun xapaKTepHCTHKH cepsepa ,[(SKTI B World Wide 

Web MHTepHeT, KOTOpblH pacnonaraeTCSI B WTa6-KsapTupe HOAA/HOC, H ycosepweHCTBOBan CBSI3aHHbJe c HHM 

CHCTeMHbie cpe,nCTBa. 0H ,({008BHJI ropa3,({0 6onbWe TeM B cepsep AJISI co,neiiCTBHSI B npHMeHeHHH H B03MO>KHOCTH 

AOCTYna K HHcj>OpM81.\HH c 6yeB AJI$1 CoOOI.I.{eCTBa nonb30BaTeneA:. OH TaK>Ke pacwHpHJI no,nCHCTeM)' rcr AJI$1 

o6cny>KHB8HHSI KOHKpeTHbiX n<>Tpe6HOCTeii C0061.1.{eCTB8 nonb30BaTeneif H pa3pa6oTan KOHCynbT8THBHblii ,({OKYMeHT 

no BHeCeHHIO ,({8HHbiX Ha fCT. 

6. CoCToBBue cuCTeMhl CBJDH 

CHcTeMa Aproc npo,non>Kana npe,nocTaBnSITb Ha,ne>KHOe o6cny>KHB8HHe, o6ecneliHBaSI . coop H 

o6pa6oTKY ,naHHbiX c ,npeucj>yiOI.I.{HX Gyes a peanbHOM MacwTa6e speMeHH. Pa3nHliHbie He3HaliHTenbHbie 

ynyqweHHSI CHCTeMbl 6binH OCyl.l.{eCTBneHbl B TelleHHe ro,na, H Ha e>KerO,nHOM COBel.l.{aHHH 6bin0 o6cy>K,neHO 

6y.nyl.l.{ee pa3BHTHe CHCTeMbl. PaccMaTpHBanHCb T8KX<e nOSIBnSIIOI.I.{HeCSI anbTepHaTHBHble CHCTeMbl CBSI3H C 

HCnOnb30B8HHeM cnyTHHKOB C HH3KOA: OKOn03eMHOit op6HTOH (HQQ), TaKHe K8K MpH,nHH. 

7. Dy6.JuomqHB 

fpynna COTPYAHHlleCTBa BbmycTHJia .nsa TeXHHlleCKHX ,noKyMeHTa B cepHH ,[(EKTI, oxsaTbiBaiOI.I.{He 

TeXHHlleCKHe cpe,nCTBa, HarnSJAHO npe,ncTasneHHbie Ha TpHHaJmaroif ceccHH H B e>Kero,nHOM OTlleTe 3a 1997 r. 

fpynna COTJ>YAHHlleCTBa T8K>Ke paCCMOTpena npoeKT 6pOW10pb1, KOTOpbiii 6y,neT omellaTaH H pacnpoCTpaHeH B 

TelleHHe npe,ncTOSII.I.{ero ro,na. 

8. 

B HaCTOSII.I.{ee speMSI B rpynne HMeeTcSI ceMb rpynn ,neiicTBHii: esponeA:cKaSI rpynna no 

OKeaHHlleCKHM CT8Hl.\HSIM · {EfQC}; fpynna no Me>J<AYH8po,nHOit nporpaMMe no apKTHlleCKHM 6y$1M {MATIS); 

fpynna no Me>K.nyHapo,nHou nporpaMMe no aHTapKTHlleCKHM · 6ySIM {MTIAE}; fpynna no Me>J<AYHapoAHOH 

nporpaMMe no 6ySIM AJISI IO>KHOH ATnaHTHKH {MCAEll}; fpynna no Me>K.nyHapo,nHoii nporpaMMe no 6ySIM Affll 

MH.lntHCKoro oKeaHa (MEllMO); fpynna no fno6anbHoii nporpaMMe no ,npeucj>yiOI.I.{HM nnaTcj>opMaM {f,[(ll} ·H 

fpynna 3Kcnepros ·no ocyl.l.{eCTBneHHIO TAO (TIP}. 

B 1998 r. Ha ,no6poBOnbHOH OCHOBe BHOCHJIH CBOii BKnaA B cj>HHaHCOBYIO nOAAep>KKY rpynllbi 

cne,nyiOI.I.{He .nseHaAl.\8Tb cTpaH: AscTpanHSI, KaHa,na, <PpaHL\HSI, fpel.\HSI, McnaH,nHSI, MpnaHAHSI, Hu,nepnaHAbi, 

HosaSI 3enaH,nHSI, HopserHSI, IO>KHaSI Acj>pHKa, Coe,nHHeHHoe KoponeBCTBO H ClliA. 

TexHHlleCKHH KOOPAHH&Top rpyniiLI r-H 3TbeH IllapnaHTbe npo,non>Kan cocroSITb B wTaTe 

IOHECKO/MOK B KalleCTBe 3KcnepTa, «J»uuaucupyeMoro H3 l(eJJesoro «J»ou.na, a ero pa6o1.1ee Mecro H8XOAifnOCb 

B KJIC/Cny>K6e Aproc B Tyny3e, <PpaHL\HSI. 

B cnenyiOI.I.{eM cj>HH&HCOBOM ro.ny {1 HIOHSI 1999 r. - 31 MaSI 2000 r.) nnaHHpyeTcSI pacnpe.nenHTb 

o61.1.{Hii 610A>KeT rpynnbi B cyMMe 132 347 ,nonn. CiliA cne.nyiOI.I.{HM o6pa3oM: 

TexHH"'eCKHH Koop,nHHaTop (3apa6oTHaSI nnaTa, 
nyreBhie pacxo,nbJ, MaTepuanbHoe o6ecnelleHHe) 
KoHTpaKT c KnC!Cny>K6a Aproc 
llyreBbie pacxo,nbi npe,nce,naTenSI H 3aMeCTHTeneA npe.nce.naTenSI 
PacXOAbi BMO 
lly6nHK81.\HH 
KoHcynbT&l.\HHI3KcnepTbi 
HenpeABHAeHHbie pacXOAbl 

HToro 

,nonn. CiliA 

105 000 
15 000 
6000 

500 
4000 
1500 

347 

132 347 
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REPORT 

CURRENT AND PLANNED PROGRAMMES 

Reports on national and international data buoy programmes are attached as Annexes I 
and n and reports on data management centres as Annex m. 
2 

2.1 

REAL-TIME DATA FLOW 

Number of buoys reporting over the Global Telecommunication System 
(GTS) 

During August 1998, data from a total of 1230 buoys were collected and 
processed at the Argos Global Processing Centres in Toulouse, France, and Landover, Maryland, 
USA, for distribution in real time and delayed mode to the respective Principal Investigators. 
These buoys were operated by 25 countries. (A detailed breakdown by countries is given for the 
month of August 1998 in Annex IV). 

Some 44.1% (543) of the 1230 buoys transmitted their data over the GTS in real
or quasi real-time. At the same time, in 1997, the total number ofbuoys was 1580 and 39% of 
them (612) were transmitting data over the GTS. (The number and location of BUOY reports 
received in Toulouse during October 1998 is given in Annex V). 

The data availability index maps produced on a monthly basis by Meteo-France 
since February 1994 (see examples of these maps in Annex III) allow the identification of data 
sparse areas for each kind of geophysical variable. The index is representative of how the 
requirements (such as ofWWW, WCRP or GOOS-GCOS) are met: an index of 100 me_ans that 
an average of eight observations of the variable concerned per day per five hundred km area has 
been received during the month. Maps are produced for air pressure, air temperature, sea surface 
temperature and wind. The index takes into account the observations transmitted in SHIP and 
BUOY code forms and another figure gives the percentage of BUOY reports from the total of 
SHIP plus BUOY reports received. 

2.2 Data reception 

The Argos Global Processing Centres (GPCs) in Toulouse and Landover both 
receive real-time and delayed-mode data from the ground stations in the USA (Fairbanks, Wallop 
Island, Hawaii), France (Lannion), Japan (Tokyo), Australia (Melbourne, Casey, Darwin, Perth) 
and New Zealand (Wellington). The Cape Town receiving station was established in June 1997, 
but it had some operational problems. The Reunion Island receiving station is not yet in operation 
due to technical problems of adaptation to the data transmission network. 

An average of 98% real-time data from Argos platforms which are within 
coverage ofFairbanks, Wallop Island, Lannion, Casey, Perth, Darwin, Melbourne and Wellington 
are provided within one hour (see Fig.1). 80% of delayed mode data issued from NESDIS 
(Wallops and Fairbanks) and 1\ffiTEO-FRANCE (Lannion) are available to the users within three 
hours (see Fig.2) 

3 DATA QUALITY 

One of the principal aims of the panel is to encourage operators of data buoys and 
users of buoy data to improve the quality of data at source and through the processing chain. The 
statistics gathered through the year show that the quality of air pressure data (including SVPB ), 
and sea surface temperature, from drifting boys is excellent. Mean RMS (Obs-FG) field for air 
pressure using the ECMWF model is now in the order of 1.3 hPa (see Annex V). 44% of the 
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RMS values are now lower than 1hPa and another 47% between 1 and 2 hPa. For SST, 65% of 
the data are within 1 Celsius, and 85% within 2 Celsius (see Annex VI). Mean RMS using the 
NOAA/NCEP model is in the order of 1 Celsius. 

Such a result is most probably attributable to the implementation of the DBCP 
quality control guidelines for GTS data which worked very efficiency during the period. Activity 
was a little lower than for the previous years and fewer buoys had their status changed (132 this 
year (August 97 to July 98), versus 171 in 1997 and 210 in 1996). It can be assumed that 
monitoring centres (PMOC' s) rely increasingly on buoy data and are more confident in the quality 
of the data. 
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Figure 2 - Global coverage 

The quality control status information as graphics is now available through the 
DBCP Web Server and the Quality Control Guidelines are also detailed on the web site. The 
server is maintained at the NOAA National Ocean Service since February 1995 
(http://dbcp.nos.noaa.gov/dbcp/monstats.html). 
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4 DATA ARCHIVAL 

The Marine Environmental Data Service (MEDS) in Canada became the 
Responsible National Oceanographic Data Centre (RNODC) for drifting buoy data on behalf of 
IOC and WMO in January 1986. The full report ofMEDS is given in Annex ill. 

5 TECHNICAL DEVELOPMENTS 

5.1 PALACE floats 

A number of autonomous sub-surface drifting platforms, in particular the Profiling 
Autonomous Lagrangian Circulation Explorer (PALACE), are now deployed quasi-operationally, 
to measure and report sub-surface ocean variables. The Institute of Ocean Sciences (lOS, 
Canada), Scripps Institution of Oceanography, Woods Hole Oceanographic Institute (WHO I) and 
NOAA/ AOML deployed a number of PALACE floats which are reporting via Argos and have 
data inserted on the GTS via NOANNWS or f\ffiDS. All the floats measure temperature profiles 
while ascending and descending. They have cycles of 5 to 15 days and a lifetime of about 100 
cycles. They can dive as deep as 1500 metres. Some floats are capable of measuring water 
conductivity hence salinity and may be deployed in large quantities in the future. The ARGO 
programme plans to deploy about 3000 PALACE floats in the world oceans. 

The floats presently reporting on GTS are using FM 64-IX TESAC(KKXX) 
fonnat which is adequate provided that the number of profile points does not exceed 20 significant 
points in the upper 500 metres. FM 63-X Ext. BATHY(JJYY) would be suitable for floats 
reporting temperature profiles only and is also limited to 20 points in the upper 500 metres. FM 
18-X BUOY(ZZYY) code is also adequate and is not limited to 20 points in the upper 500 
metres. The DBCP agreed on a special buoy number allocation system for floats, which became 
operational on 1 December 1998. 

5.2 Lifetime of drifting buoys 

As during previous years, the technical co-ordinator made a study of the lifetime 
of drifting buoys based on that of their air-pressure sensor. The histogram reproduced in Annex 
VII shows the results of this study. 

5.3 SVP drifter experiment 

A presentation by Mr Sergey Motyzhev (Marine Hydrophisical Institute of 
National Academy of Science ofUkraine) of the SVP-B drifter manufacturing programme in the 
Ukraine, and in particular a deployment exercise in the South Atlantic, is given in Annex vm. 

6 C01\1MUNICATION SYSTEM STATUS 

6.1 Argos system 

6.1.1 SPACE SEGMENT 

Two satellites are operational: NOAA-12 (D) and NOAA-14 (J) since 14 May 
1991 and 30 December 1994, respectively. Satellite NOAA-15(K.)was launched successfully in 
May 1998 and should replace NOAA 12(D) as the primary morning satellite. NOAA 12(0) 
should be the secondary AM satellite and back up NOAA-15 (K.) when needed. Its global data 
is transmitted according to the "third satellite" transmission characteristics. NOAA 11 and 10 are 
on '•stand by" status, both with normal Argos equipment operating indirect transmission mode. 
NOAA-9 was decommissioned in February 1998. 
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6.1.2 GROUND SEG:MENT 

The three global receiving ground stations of Fairbanks, Wallops Island and 
Lannion are fully operational and give complete satisfaction. They provide the Argos system with 
global coverage and the data are processed by the French and US Global Processing Centres 
(GPCs). Those stations also receive data in near-real time from platforms in their regional 
coverage areas. In addition, regional stations are operational in Melbourne, Casey, Darwin, Perth, 
Tokyo and Wellington (the data are processed in Melbourne; some of them are sent to the French 
GPC for quality control and forwarding over the GTS); and in Hawaii (the data are relayed to the 
US GPC for processing). Annex IX shows the network and the regional coverage areas for near
real time data collection. 

The Argos Global Processing Centres in Toulouse and Landover were operational 
over 99. ~lo of the time and the GTS sub-system remains fully operational. 

6.1.3 ARGOS ENHANCEMENT 

The Internet and public transmission networks (mainly due to the connection to 
GTS network) are the main communication links used by Argos centres. Internet use is growing, 
particularly for distributing results to users from regional receiving stations. To maintain 
maximum availability and reliability, CLS will keep its leased line for transmission between France 
and the USA. The second line is cancelled and replaced by Internet as a backup solution. 

NOAA-K is the first satellite to fly the new-generation Argos-2 instrument. 
Enhanced capabilities will include: 

• four times more capacity, with twice as many data recovery units (DRUs) capable 
of receiving and processing more messages simultaneously, and greater receiver 
bandwidth; 

• higher-quality reception, thanks to greater receiver sensitivity, making it easier to 
pick up low-power signals (transmitted by platforms used for wildlife biology, for 
example); 

• higher-quality transmission: thanks to increased satellite band-width, transmitter 
frequencies will be spread across a wider range, thus increasing the quantity and 
quality of messages received. 

7 ADMINISTRATIVE MATIERS 

7.1 Action groups 

[See at beginning of Annex II the guidelines for the action groups of the panel.] 

7 .1.1 EUROPEAN GROUP ON OCEAN STATIONS (EGOS) 

EGOS was formally established on I December 1988 and was de facto an action 
group of the panel as the successor to COST -43. EGOS now has the following membership: 

Denmark 
Germany 
France 
Iceland 
Ireland 

Danish Meteorological Institute 
German Weather Service 
Meteo-France 
Icelandic Meteorological Office 
Irish Meteorological Service 



Netherlands 
Norway 
Sweden 
United Kingdom 
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Royal Netherlands Meteorological Institute 
Norwegian Meteorological Institute 
Swedish Meteorological and Hydrological Institute 
United Kingdom Meteorological Office 

The full report by EGOS is reproduced in Annex II. 

7.1.2 INTERNATIONAL ARCTIC BUOY PROGRAMME (IABP) 

IABP was formally established on 18 September 1991 and became officially an action 
group of the panel at the seventh session of the DBCP {Toulouse, October 1991). The following 
organizations are participating in IABP: 

Canada 

China 
Finland 
France/USA 
Germany 
Japan 
Norway 

Russian Federation 

United Kingdom 

Environment Canada, Canadian Coast Guard, Institute of 
Ocean Sciences, Marine Environmental Data Service 
Institute of Oceanology of the China Academy of Sciences 
Arctic Centre of the University of Lapland 
Service Argos 
Alfred-Wegener Institute for Polar and Marine Research 
Japan Marine Science and Technology Centre 
Chr. Milchelsen Rearch AS, Nansen Envioronmental and 
Remote Sensing Centre, Norsk Polarinstitutt, Norwegian 
Meteorological Institute 
Arctic and Antarctic Research Institute, Russian Federal 
Service of Hydrometeorology and Environmental Monitoring 
Scott Polar Research Institute, United Kingdom 
Meteorological Office 

USA National Ice Centre (representing the National Aeronautics 
and Space Administration, the Nation Science Foundation, the 
National Oceanic and Atmospheric Administration, the Office 
ofNaval Research and the US Coast Guard), Pacific Marine 
Environmental Laboratory (ofNOAA), Polar Science Centre 
of the Applied Physics Laboratory of the University of 
Washington, Woods Hole Oceanographic Institution, Naval 
Oceanographic Office, Naval Meteorology and Oceanography 
Command 

International Organizations World Climate Research Programme ofWMO, IOC and ICSU 

The full report by the IABP is reproduced in Annex II. 

7.1.3 INTERNATIONAL PROGRAMME FOR ANTARCTIC BUOYS (IP AB) 

The IP AB was established in 1994 and became an action group of the panel in October 
1994. The following organizations are participating in IABP: 

Australia 
Canada 
Finland 
France/USA 
Germany 

Italy 
Japan 

Antarctic Co-operation Research Centre, Australian Antarctic Division 
Marine Environmental Data Service 
Finnish Institute of Marine Research 
CLS/Service Argos 
Alfred Wegener Institute for Polar and Marine Research, Institute fiir 
Meteorologic und Klimaforschung UniversiUit Karlruhe 
National Programme for Antarctic Research 
Hydrological Department of the Maritime Safety Agency, National 
Institute of Polar Research 

Russian Federation Arctic and Antarctic Research Institute 
South Africa South African Weather Bureau 
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United Kingdom Scott Polar Research Institute 
USA National Ice Centre (see above under IABP), Polar Science Centre, 

World Data Centre A for Glaciology, Geophysical Institute, University 
of Alaska Fairbanks 

The full report by the IP AB is reproduced in Annex II 

7.1.4 INTERNATIONAL SOUTH ATLANTIC BUOY PROGRAMME (ISABP) 

The ISABP was established· in 1994 and became an action group of the panel in November 
1994. The following organizations are participating in the ISABP: 

Argentina 
Brazil 
Canada 
France/USA 
Namibia 
South Africa 
United ·Kingdom 
USA 

Servicio Meteoroligico, Servicio de Hidrografia Naval 
Diretoria de Hidrografia eN avegacao 
Marine Environmental Data Service 
CLS/Service Argos 
The Meteorological Service 
South African Weather Bureau, Sea Fisheries Research Institute 
United Kingdom Meteorological Office 
Atlantic Oceanographic and Meteorological Laboratory, National Data 
Buoy Center 

The full report by the ISABP is reproduced in Annex II. 

7.1.5 INTERNATIONAL BUOY PROGRAMME FOR THE INDIAN OCEAN (ffiPIO) 

The mPIO was established in 1996 and became an action group of the panel in October 
1996. The following organizations are participating in the IPBIO: 

. Australia 
France 
France/USA 
India 
South Africa 
USA 

Austr~an Bureau of Meteorology 
Meteo-France 
CLS/Service Argos . 
National Institute of ~ography 
South African Weather Bureau 
Global Drifter Center ofNOAA/AOML 

Some other institutes expressed their willingness to.participate: 

India 
Indonesia 
Mauritius 
South Africa 
USA 

India MeteOrological Department 
Faculty of Fisheries 
Mauritius Meteorological Service 
University of Cape Town 
Navoceano 

The full report by ffiPIO is reproduced in Annex II. 

7.1.6 GLOBAL DRIFTER PROGRAMME (GOP) 

The GOP was established in 1996 as the follow-up to the Surface Velocity Programme 
(SVP) of TOGA and WOCE and became an action group of the Panel in 1997. The Global Drifter Center 
(GDC) is hosted by the NOAA Atlantic Oceanographic and Meteorological Laboratory (AOML) in Miami, 
FL. The full report of the GDP is reproduced in Annex II. 

7.1.7 TAO IMPLEMENTATION PANEL (TIP) 

The Tropical Atmosphere-Ocean (TAO) Implementation Panel(TIP) became an Action 
Group of the Data Buoy Cooperation Panel (DBCP) during the past year. This first annual report introduces 
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TAO to the DBCP (see Annex II), focusing on what TAO is, how it is structured, and other issues which 
are relevant to the DBCP. 

7.1.8 NORTHEAST PACIFIC COOPERATIVE PROGRAMME (NPCP) 

The NPCP was developed by the United States and Canada to prepare accurate forecasts 
for the coastal areas of the Northeast Pacific. Although the Northeast Pacific is apparently well served by 
the USA and Canadian moored buoys, and Voluntary Observing Ships, large expanses of ocean still exist 
where little meteorological information is available to forecasters. The full report of the NPCDP is 
reproduced in Annex II 

7.2 Membership 

7 .2.1 IOC MEMBER STATES AND WMO MEMBERS DIRECTLY INVOLVED IN 
THE PANEL'S ACTIVITIES 

The following countries were represented at the recent sessions of the panel: 

• Tenth session (La Jolla, CA, USA, November 1994): Australia, Brazil,· Canada, 
China, France, Greece, Iceland, Netherlands, South Afiica, United Kingdom, USA 

• Eleventh session (Pretoria, South Africa, October 1995): Argentina, Australia, 
Brazi~ France, Iceland, Netherlands, New Zealand, South Afiica, Ukraine, United 
Kingdom, USA 

• Twelfth session (Henley-on-Thames, October 1996):Australia, Brazil, Canada, 
China, France, Iceland, Netherlands, South Africa, United Kingdom, USA 

• Thirteenth session (Saint-Denis, La Reunion, France, October 1997): Australia, 
Brazil, Canada, France, Iceland, Netherlands, New Zealand, South Afiica, Spain, 
United Kingdom, USA. 

• Fourteenth session (Marathon, Florida, USA, October 1998): Australia, Brazil, 
Canada, France, Iceland, India, Netherlands, New Zealand, South Afiica, United 
Kingdom, USA. 

7.2.2 NATIONAL FOCAL POINTS 

The present list of national focal points for the DBCP is attached as Annex XI. 

7.3 Technical co-ordinator 

The panel's technical co-ordinator continues to be Mr. Etienne Charpentier 
(France). Since 1 June 1993, he has been employed by UNESCO/IOC as afund-in-trost expert 
and located at Collecte-Localisation-Satellite (CLS)/Service Argos in Toulouse, France. 

7.4 Finances 

Overall management of the panel's finances has continued to be undertaken by 
WMO during 1998, while IOC has arranged contracts for the employment of the technical co
ordinator as well as for his logistic support. Annex X contains financial statements as follows: 

(a) Finalized IOC Statement of Account for the period 1 June 1997 to 31 May 1998; 
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(b) Interim WMO Statement of Account as at 30 September 1998. 

For the financial year 1999-2000, the panel agreed the following draft budget, to 
which contributions will be made by twelve countries (Australia, Canada, France, Greece, Iceland, 
Ireland, Netherlands, New Zealand, Norway, South Africa, United Kingdom, USA): 

A. Expenditures 

Technical coordinator (salary, travel, logistic support) 

Travel of Chairman and Vice-chairmen 

Experts 

Publications 

WMO-Costs. 

Contingencies 

TOTAL 

B. Income · 

US$ 

120,000 

6,000 

1,500 

4,000 

500 

347 

l3Z,347 

Contributions 129,350 

Carry.-over 1997-1998 2,297 

TOTAL 132;347 



ANNEX I 

NATIONAL REPORTS ON DATA BUOY ACTIVITIES 

The following pages contain national reports on data buoy activities 
submitted by the following countries: 

COUNTRIES page 

AUSTRALIA 2 

BRAZIL 9 

CANADA IS 

FRANCE 32 

ICELAND 37 

INDIA 45 

JAPAN 63 

NETHERLANDS (the) ~9 

NEW ZEALAND 71 

PORTUGAL 73 

SOUTH AFRICA 74 

UNITED KINGDOM 77 

UNnEDSTATESOFAME~CA 79 
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DATA BUOY CO-OPERATION PANEL 

Country: Australia 

Year. 1998 

CURRENT BUOY PROGRAMME 

Number and type of buoys: 

(a) deployed during the previous year: 
5 TOGA style, 2 TOGAIWSD, 3 SVP-8 

(b) operational at 31st August 1998: 
12 TOGA, 2 TOGAIWSD, 4 SVP-8 

(c) reporting on GTS at 31st August 1998: 
all buoys as above 

Purpose of programmes: 
to collect operational meteorological data 

Main deployment areas: 
15 to 60 South 
75 to 120 East 

PLANNED.PROGRAMMES 

Over the next 1 ~ months, the Australian Bureau of Meteorology plans to deploy 
the foUowing number of buoys as a continuation of our o·perational meteorology 
requirements : . 

5 TOGA style, 2'TOGAIWSD, and 3 SVP-8 buoys 

They will be deployed in the usual areas to the north west and south west of 
Australia between 15 and 60 South and 75 to 120 East. 

The Bureau of Meteorology also expects to deploy up to two WOTAN buoys for 
comparison with the existing TOGA style wind buoys. 

. A moored TOGA/WSD buoy will be maintained for tropical cyclone watch in the 
Gulf of Carpentaria. 

In addition, the Bureau expects to be able to fund up to five barometers to be 
fitted in Metocean SVP buoys provided by the AOML for deployment in the 
Indian Ocean in support of the IBPIO. 
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TECHNICAL ISSUES 

The two WOTAN buoys being evaluated were returned to Metocean at their 
request so that necessary modifications involving the integrity of the water
tightness of the hulls could be incorporated. These buoys will be deployed as 
soon as possible after their return in September, 1998. 

BUOY LIFETIMES 

During the last 12 months, the Bureau has experienced two early failures. The 
transmissions from one TOGA style buoy 2695/56543 became too weak to be 
located after only four months at sea. As the battery voltage was still good, and 
the signal strength had reduced fairly suddenly by about 20dB, it must be 
assumed that the performance of the antenna had greatly deteriorated, possibly 
due to water ingress and the fact that the air temperature sensor has also failed. 

The expected life of SVP-B drifters supplied to the Bureau by Metocean is about 
12 months, however, the first one of three failed at only eight months due to 
battery failure. 
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Data Buoy Cooperation Panel 

Report on Buoy Programmes by Participants 

Australia 

Purpose 

1. This report provides details of the Australian Bureau of Meteorology's buoy activities for the 
period July 1997 -June 1998 and the proposed deployment plans for period July 1-998- June 1·999. The 
report also summarises GTS delays. and experience with SVP-B buoys. 

Background 

2. . The Australian Bureau of Meteorology (BoM) has deployed drifting buoys since the late 1970s. 
Commencing with FGGE, the Bureau has maintained a modest buoy program in the Indian and Southern 
Oceans, utilising merchant, passenger and research vessels and the Royal Australian Navy. 

3. During TOGA (1985 -1994), the BaM deployed up to six buoys annually, purchased from it$ own 
Capital program. The US NDBC provided an equivalent number of buoys for deployment as part of the 
Bureau's logistic support for TOGA. The BoM also provides logistic support for other agencies (e.g. 
AOML) requiring buoy deployments in the Southern and Indian Oceans. 

4. The BoM's buoy program is funded separately for Capital and Argos Communications, where 
the latter usually governs the number of buoys that can be deployed each financial year. 

5. Since 1993/94, the BoM has deployed a mix of FGGE and SVP-8 type buoys which is expected 
to continue in the foreseeable future. The standard FGGE type buoy with air pressure, air temperature, 
sea temperature and pressure tendency has a nominal life of two years, although the BoM has several 
recorded cases of FGGE type buoys surviving between 3% to 4 years. Our experience with SVP-8 type 
buoys (air pressure and sea temperature only) has provided variable success. 

1997/98 Deployments 

6. Ten drogued BoM owned buoys were successfully deployed in the Indian and Southern Oceans 
during 1997/98. Table 1. provides details of all1997/98 deployments whilst Fig. 1. shows the deployment 
locations. 

7. One deployment was the biennial replacement of the moored wind speed and wind direction. 
buoy in the Gulf of Carpentaria to assist forecasting operations during the Tropical Cyclone season. 

1998/99 Deployment Plans 

8. The BaM expects to deploy 5 standard FGGE buoys, 2 FGGE WS/WD buoys and 3 SVP-B 
buoys during 1998/99. All deployments are discretionary and effected on an opportunity basis, however 
the plan allows for several strategic deployments, viz: 

a) Two FGGE wind speed and wind direction buoys to be deployed near 1 gog 1 09°E 
(October and January) for the Tropical Cyclone season. 

b) Two buoys routinely deployed in early December each year from the R.V. Shirase at 
43°8 11 0°E and 47°8 11 0°E. These buoys are essential for forecasting Summer severe 
weather events over South Eastern Australia. 

c) One high latitude deployment to assist Antarctic Operations. 
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Num Argos WMO Vessel Make Type Date Lat Long 

1 2942 52624 HMAS Ipswich Metocean FW 19/8/97 14.00 s 139.00 E 

2 4879 53550 HMAS Dubbo Metocean s 15/10/97 14.00 s 120.00 E 

3 2930 56537 Botany Bay Metocean FW 29/10/97 20.36 s 110.08 E 

4 4878 56538 Shirase Met ocean s 5/12/97 43.00 s 104.00 E 

5 8035 56539 Shirase Met ocean F 6/12/97 47.00 s 98.60 E 

6 8036 74539 Shirase Metocean F 11/12/97 60.00 s 58.47 E 

7 4877 56540 Botany Bay Met ocean s 22/1/98 19.38 s 110.18 E 

8 8037 56541 Aurora Australis Met ocean F 212/98 57.59 s 100.01 E 

9 8038 56542 Austral Leader Met ocean F 3/5198 50.16 s 76.01 E 

10 2695 56543 Austral Leader Metocean F 3/5/98 51.28 s 72.33·E 

Table 1. Australian Bureau of Meteorology Deployments in 1997/98 

Key to buoy type: S = SVP-B, F = FGGE. W = WSIWD 
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Figure 1. 1997/98 deployment locations 

dot= std FGGE (AP,AT,SST), cross = std FGGE +WSIWD, circle = SVP (AP,SST) 
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Date Lat Long Vessel 

Sept 98 14 s 120 E (Navy) 

Sept98 40 s 85 E TBA 

Oct 98 19 s 109 E TBA 

Dec98 43 s 110 E Shirase 

Dec98 47 s 110 E Shirase 

Jan 99 38 s 100 E TBA 

Jan 99 19 s 109 E TBA 

Feb 99 51 s 76 E TBA 

Feb99 60s 90 E Aurora Australis 

May99 30 s 90 E TBA 

Table 2. Proposed buoy deployments for 1998/99 
where: S = SVP-8, F = FGGE, W = WS/WO. 
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Message reception at NMOC 

9. Buoy messages are received at NMOC (Melbourne) on bulletin SSVX03 LFPW. Fig. 3, shows 
the delay in messages received during the period 0000 UTC 25 June 1998 - 0000 UTC 29 June 1998. 

1 0. The survey included over 1 000 GTS messages from 17 BoM owned buoys and showed that in 
excess of 80% of all buoy reports were received within 90 minutes of the observation. Of the remaining 
messages, most are received within 240 minutes but late messages are typically delayed by 6 - 8 hours. 
Overall, this represents a small improvement in the past twelve months. 

ZZYY GTS DELAYS 
Australian owned buoys 

CD 
-~ 40 
iii 
:; 

20 E 
f •· ::J 
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0 45 90 135 180 225 270 315 >360 

delay in minutes 

Figure 3. Delay in ZZ.YY GTS messages reaching NMOC Melbourne 
during the period 0000 UTC 25 June 1998-0000 UTC 29 June 1998. 
Increments are in 15 minute blocks commencing at the time shown. 

11 . The BoM also surveyed the content of GTS buoy messages from our own buoys in the Indian 
Ocean after detecting a sudden decrease in the number of buoy reports over a two day period to the 
south west of Australia, and noting that in many cases the transmitted messages were incomplete. Two 
problems were identified: 

a) Two messages with the same UTC times. The first message was found to contain some 
of the parameters with the remaining parameters transmitted in the second message. 
Because of the identical time stamping, the Bureau recognises the second message as 
a duplicate message and overwrites the original message in the plotting routine and 
archival process. 

The TC/DBCP advises that this situation arises when data received locally by the 
Melbourne LUT and forwarded to Toulouse by email for processing, often contains bit 
errors which prevents some groups from being reported on the GTS. If another data set 
is subsequently processed (i.e. satellite download to Toulouse) which contains no bit 
errors, a new message is generated for GTS distribution. The GTS Sub system by 
default generates another GTS message containing only the new sensor data, however 
another option is to generate another GTS message containing all sensor data which 
the BoM has now specified for all existing and future buoys. 

b) Cyclic pattern of missing data groups. This was detected on SVP-B buoys with nearly 
every second message omitting pressure tendency and sea temperature. 

TC/DBCP advises that some SVP-B buoys report the current pressure as well as the 
pressure three hours earlier. The GTS Sub system recognises the two pressure values 
and constructs two messages to coincide with the time of the two pressure values. 
Pressure tendency is calculated and included in the second message. The 
meteorological value of the first message would appear to be minimal since it is not 
received in real-time. The derivation of pressure tendency on SVP-B buoys will remove 
thi ~ nrnhiAm 
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Buoy Status Reports 

12. The BoM prepares a monthly status report of all buoys operating in the Australian Region which 
report on the GTS. The report, which is prepared in Adobe Acrobat (PDF) format, is sent as an email 
attachment to users outside to the BaM. Subscription to the BoM Buoy Report can be made by sending 
an email to majordomo@bom.gov.au with subscribe buoyext_l in the message. 

Experience with SVP-B type buoys 
13. The BoM has trialed SVP-B type buoys since 1993/94 with the early results less than 
satisfactory. More recent performances have been slightly more encouraging. 

14. Of the first three SVP-B buoys supplied by Saipps, one suffered from a pressure port blockage 
whilst the other two failed prematurely. In 1994, SVP-B buoys were purchased from Metocean and Turo. 
The Turo buoys were unique in having a larger diameter hull (500 mm) compared to Metocean (400 mm) 
which provided a larger battery capacity and hence a longer lifetime (18 months compared to 12 months) 
The Turo buoys used the Scripps pressure port design and proved unreliable when frequently 
submerged. The smaller Metocean buoy (Argos 4870) continued to operate for about 14 months without 
pressure problems despite operating in a harsh environment (near 60°S) and subject to frequent 
submergence. 

15. Two older style Turo SVP-8 buoys (Argos 2934 and 4876) are still reporting on the GTS, 
although neither are reporting air pressure. Buoy 2934 is 3% years old but air pressure failed after 6 
months. Buoy 4876 is 18 months old but air pressure failed after one month. 

16. Two of the newer designed Turo SVP-B buoys (Argos 4872 and 4873) were deployed during the 
1996197 season. Buoy 4873 is fully functional however air pressure failed on Buoy 4872 after 20 months. 

17. Two Metocean SVP-8 buoys (Argos 48n and 4878) were deployed during the 1997/98 season. 
Buoy 4877 is still fully operational however Buoy 4878 buoy failed after 8 months. 

18. Despite the lower cost and ease of handling, the SVP-8 buoy does not yet have the desired 
reliability to consider it as a cost-effective alternative to the FGGE spar type buoy. 
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BRAZIL 

NATIONAL BUOY PROGRAM 

··~ .l· . . . 
1 ,· • • • 

ANNUAL REPORT TO DBCP FOR 
1998 

(PROGRAMA NACIONAL DE BOlAS) 
(PNBOIA) 
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NAnONALBUOYPROGRAM 

.. 

PNBOIA 

REPORT OF THE BRAZILIAN BUOYS ACTIVITIES 

General Information 

During 1996 a special task group ( with experts in meteorology 

and oceanography ) was stabilished to prepare the guide lines of the 
. - . 

brazilian buoy programme. · ~n the·' begining of the 1997, the final 

document was presented at the Natio·nal GOOS Committee like the 

National Bouy Programme - PNBOIA. This document was approved 

by the government during the 133rd Session of the Marine Resource 

Inter-Ministerial Committee at April/30/1997. 

At May/09/1997, during the 2"d Extraordinary Session of the 

Executive Committee for the GOOD/Br, the PNBOIA became an 

activity of the GOOS. ~razil_· Pilot Programme _and it w~s created the 

Buoy Subcommittee to develop the buoy program. 

The Diretoria de Hidrografia e Navegacao (DHN) received the 

responsability by the Navy Ministry to coordinate all the actions for 

the PNBOIA's development. 

The PNBOIA is an instrument to collect meteorological and 

oceanographic data for support the national interest (scientific and 

operational requirements) at the Tropical Atlantic, the South Atlantic 

and the coastal waters of Brazil. 
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NAnONALBUOYPROGRAM 

At the Tropical Atlantic, the PNBOIA supports the 

PIRATA/Brazil activities. The PIRATA (Pilot Research Moored Array 

in the Tropical Atlantic) is a project designed to study ocean

atmosphere interactions in the Tropical Atlantic that are relevant to 

regional climate variability on seasonal, interannual and longer time 

scales. By the way, the PIRATA has been producing meteorological 

data to support marine weather forecast in that area, and the 

meteorological observations are available on the GTS at the WMO 

Bulletin Head SSVX40 KARS. The data is transmitted to shore via 

satellite by Service Argos and is available in near real-time on the 

Internet 

(http: I I w w w. i fr em e r. frIo r s tom I pi rat a I pi rat a. h t m 1 

or http : I I w w w . p me 1 . no a a . go vI pi rat a I pi rat a-

site.html). 
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NATIONAL BUOY PROGRAM 

In the other hand, the PNBOIA supports the coastal mooring 

and drifting buoys. The purpose of the coastal moorings and drifters 

is to collect data to support the requirements of the national 

meteorological and oceanographic centers to sustain operational 

activities.· The Coordinator of the Buoy Subcommittee received by 

WMO Ocean Affairs 40 numbers to use in the brazilian buoys and 

soon the meteorological data will be available on the GTS 
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NATIONAL BUOY PROGRAM 

Actions in the inter-sessional period 199711998 

At January/1998, the DHN's Oceanographic Ship "ANTARES" 

deployed 03 ATLAS Buoys at the Tropical Atlantic to support the 

brazilian activities of the PIRATA Programme. 

Name LatitudeLongitude Date I st deployment #WMO 
REGGAE 15~/38°W 29/01/98 13008 
LAMBADA 8~/380W 31/0198 13009 
SAMBA 00°/35°W 23/01/98 31001 

During J uly/97, it was started the deployment of the drifiting 

buoys (LCD- Low Cost Drifters) at the Coast Waters of Brazil. In this 

period 15 drifters were deployed. The deployment of the drifters took 

place during routine sails of the suplies at the oil ocean fields 

This activity intend to colect oceanographic data to support 

monitoring program by PETROBRAS/INPE. The data will be 

transmitted to shore via satellite by Service Argos and will be 

available on the Internet by 

h t t p : I I w w w . s e r p . a t s tn e . i n p e . b r . 

1997 1998 
JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 
03 - - 03 - 03 - - - 05 - 01 

All the 15 buoys are manufactured by a Brazilian Co. ( Neuron 

Eletronica Ltda ). At this moment 07 drifters are still operating. 

The PNBOIA Subcommittee decided during 1997 to buy 1 o 
drifters manufactured by METOCEAN, 03 drifters and 01 coastal 

moored buoy manufactured by Neuron Eletronica . The METOCEAN 

buoys have already been shipped (not received). The NEURON's 

buoys are not ready yet. 
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NAnONALBUOYPROGRAM 

Future Plans 

The PIRATA/Br will deploy more 03 Atlas Buoys during 1999 

and wil substitute the three 1998 deployed buoys. 

Name LatitudeLongitude Date 1st deployment Country 
FORRO 1 1.5"N/38°W 03/99 Brazil 
FREVO 4"N/38°W 03/99 Brazil 
JAZZ 0°/20°W 03/99 Brazil 

The PNBOIA will deploy one mooring buoy (nearby Arraial do 

Cabo/RJ) and thirteen barometric drifters untill the end of the next 

year (1999). 

The PNBOIA plans to order more 02 coastal mooring buoys 

and 10 drifters to stabilish a buoy network at the MET AREA V. 
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National Report on 
Buoy Activities 

1997-1998 

By: Normand Michaud 
National Marine Focal Point 
September 15, 1998 

Three Metre Discus Buoy 

C d •.• ana a 
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ENVIRONMENT CANADA 
ANNUAL REPQRT t9.9i/98 ~.MOORED.BUOYS 

OVERVIEW 

In the relatively short period of 11 years: ·the ·Environment Canada ODAS (Ocean Data 
Acquisition System) buoy program has expanded to become the second largest buoy program in 
the world. Marine tragedies in the early 80's on the Pacific and Atlantic coasts provided 
significant impetus for the improvement of marine ~eather seryices. To address this need, thirty 
five automated buoy stations now provide tip to 250,000 hourly observations annually from 
previously unmonitored marine environments. 

Each Region is responsible . for maintaining their ·own buoy programs, using full time Buoy 
Specialists, part time assistance from Port Me_teorol<?gical Officers and Meteorological Inspectors, 
and contractor support, generally .·provided by AXYS ·Environmental Systems. Equipped with 
solar and battery power systems~ reliable sensors, low power electronics, and high quality 
coatings, Environment Canada buoys are designed to remain at sea for up to 5 years before 
refurbishing. 

Pacific and Yukon Region has been designated as the Buoy Technical Center and provides 
general direction and technical assistance to the other Regions as in figure 1. In an effort to 
standardize and improve the overall quality of the buoy data, the buoy messages are now quality 
controlled and distributed from Vancouver using an interactive computer system known as 
Poseidon. 

The Buoy Technical Centre is also managing the National Buoy Payload Replacement Project. 
The new electronic payloads will replace older systems dating from the mid 80's and will 
provide additional capacity for new sensor suites. · 

ODASBUOYPROGRAM 
I I 

National Program Guidance Program Manager Program Manager Program·Manager Program Manager/ 
Head, Marine Systems· Prairie and Northam Ontario Quebec Buoy Technologist 

Pacific and· Yukon Region Region Region Atlantic Region 
Region 

I Contract ~ I Contract ~ I Contract ~ I Contract 1 I Contract l Support Support Support Support Support 

I Buoy Technologist I 
Port Met Officer 

I Met Systems Offsce~~ 
Met Systems Offscer I Port Met Officer I 

Port Met Officer 
I Met Systems Officer I I Port Met Offscer I 

Port Met Officer 

I I 
North East Great Slave lake Great lakes Gulf of NorthWest 

Pacific lake Winnipeg Buoy Program Stlawrence Auantic 
Buoy Program Buoy Programs 7 Buoys Buoy Program Buoy Program 

16 Buoys 3 Buoys 1 Buoy 7 Buoys 

Figure 1 
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Canadian ODAS Buoy Locations 
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YEAR: 1997/98 (Sept. 1/97 -Aug. 31/S8) 

CURRENT PROGRAMS: 

A AGENCY OR PROGRAM: CANADA- Pacific and Yukon Region - North East Pacific Ocean 

Number and type of buoys: 

. a) Deployed during • 2 Standard Metocean drifters 
year: .. 4 WOCE drifters (provided by the Global Drifter Centre NOAAIAOML) 

b) Operational • 3 moored Six meter NOMAD buoys 
(31/08/98): • 13 moored Three meter Discus buoys 

• 3 standard drifters 
• WOCE drifters will be included in NOAAIAOML report 

c) ·Reporting on GTS • 16 moored buoys 
(31/08/98}: • 2 standard drifters 

·Main deployment • North Eastern Pacific Ocean 
ar.ea: 

B AGENCY OR PROGRAM: CANADA- Prairie and Northern Region 

Number and type of buoys: 

Arctic Basin IABP drifting buoys 

a) Deployed during • 3 CALIBS via air drop 
year: • for the US National Ice Centre via landing on ice 

• 1wo CES ZENO 3200 drifters 
• one MetOcean Toga drifter 

b) Operational • 1 CALIS but position only 
(31/08/98): • the 3 US National Ice Centre buoys 

c) Reporting on GTS • ·the 3 US National Ice Centre buoys 
(31/08/98): 

Main deployment • eastern I southeastern Arctic Basin ice: 2 to 5 drifters 
area: 

Moored buoys in lakes 

a) Deployed during • 3 moored buoys, open water season, 2 Great Slave Lake, 1 Lake 
year: Winnipeg 

b) Operational • all 3 moored buoys 
(31/08/98): 

c) Reporting on GTS • all 3 moored buoys 
(31/08/98): 

Main deployment • Great Slave Lake open water season: one 3-meter buoy and one 
area: hexoid buoy deployed June or July and retrieved September or 

October (Note - Hexoid moved from Lake Winnipeg to Great Slave 
Lake for 1998 season) 

• Lake Winnipeg open water season: one moored buoy (MetOcean 
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drifter) deployed South Basin of Lake Winnipeg late May or June and 
retrieved in October 

C AGENCY OR PROGRAM: CANADA- Canadian Ice Services 

Number and type of buoys: 

a) Deployed during • 1 Metocean Standard CALIB in NOW project area. 
year: • 1 Metocean CALIB with Lithium & Pressure in Northwestern Baffin 

bay. 
• 2 Metocean Standard CALIBs in Gulf of St.-Lawrence . 
• 1 Metocean Ice Beacon in North Open Water project area for 

Maurice Lamontagne Institute. 
• 3 Metocean Standard CALIBs in North Open Water project area for 

McGill University. 

b) Operational • None 
(31/08/98): 

c) Reporting on GTS • None 
(31/08/98): 

Main deployment • Arctic waters- Baffin Bay and North Open Water project area . 
area: • Gulf St.-Lawrence. 

D AGENCY OR PROGRAM: CANADA- Atlantic region 

Number and type of buoys: 

a) Deployed during • 2 6 meter NOMADS 
year: • 1 Datawell wave rider 

b) Operational • 7 NOMAD 
(31/08/98): • 1 DATAWELL 

c) Reporting on GTS • ?NOMADS 
(31/08/98): 

Main deployment • North West Atlantic 
area: 

E AGENCY OR PROGRAM: CANADA- Ontario region 

Number and type of buoys: 

a) Deployed during • 5 three meter buoys 
year: • 2 twelve meter buoy 

b) Operational • 7 buoys 
(31/08/98): 

c) Reporting on GTS • all 
(31/08/98): 

Main deployment area: • Great Lakes 
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F AGENCY OR PROGRAM: CANADA- Quebec region 

Number and type of buoys: 

a) Deployed during • 1 moored 3-meter discus buoy 
year: 

b) Operational • 1 buoy 
(31/08/98): 

c) Reporting on GTS • 1 
(31/08/98): 

Main deployment area: • Gulf of St. Lawrence 

G AGENCY OR PROGRAM: CANADA- Fisheries and Oceans (810) 

Number and type of buoys: 

a) Deployed during 
year: 

b) Operational 
(31/08/98): 

c) Reporting on GTS 
(31/08/98): 

Extensive programs were carried out on the ice fields of the Labrador 
Shelf and Gulf of St. Lawrence using beacons measuring drift, 
pressure, stress and convergence/divergence. 

Data was provided to the Canadian Ice Centre for forecasting and to the 
Canadian Coast Guard to support icebreaking. Beacons were also used 
to validate the properties seen in the synthetic aperture radar images 
from RADARSAT, to track lobster larvae, and to validate contaminant 
dispersion models for salmon aquaculture sites. 

ALACE floats were used to measure deep flow in the Labrador Sea. 

• 

• 

Main deployment area: • Labrador Shelf and Gulf of St. Lawrence 
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PLANNED PROGRAMS: 

A AGENCY OR PROGRAM: CANADA- Pacific and Yukon Region - North East Pacific Ocean 

Number and type of buoys planned for deployment in next 12 months: 

Purpose of programme : 

a) Operational: • 0 moored buoys 
• 4 standard wind speed and direction drifters in co-operative project 

with NDBC. 

b) Developmental: • 1 Three meter discus buoy*- (Optical sensors for Biological 
monitoring). 

c) Met/Ocean • As above . 
research: 

Main deployment • Drifting buoys will be deployed in the North East Pacific Ocean . 
area: • The optical sensor buoy under development in 96197 was deployed in 

a coastal location in Georgia Strait Mayl98. 
• *A new generation 3 meter developmental buoy with additional optical 

sensors will be deployed close to Victoria Aug./98. 
• The Severe Wave Study NOMAD buoy will be recovered from the 

Western Atlantic Ocean near the Hibernia Oil Platform, surJ~merl98. 

B. AGENCY OR PROGRAM: CANADA- Prairie and Northern Region 

Purpose of program and number and type of buoys planned for deployment in next 12 months 

Arctic Basin IABP drifting buoys 

Purpose of program: To actively participate in the International Arctic Buoy Programme 
(IABP). Our focus is ensuring that there are buoys on ice to provide real-time meteorological 
data from the southeastern Arctic Ocean I the Beaufort section of the Arctic Basin and that 
the data is available on GTS. 

a) Operational: From 3 to 5 buoys depending on 'holes' in the buoy array across the 
southeastern Arctic Ocean I the Beaufort and deployment opportunities. 
The deployments will be comprised of: 
• air-drops of CALIS buoys and 
• landing on ice with a Twin Otter operating from Eureka or Tuktoyaktuk 

to deploy in-house assembled buoys or buoys on behalf of the U.S. 
National Ice Centre. 

b) Developmental: • Will continue to experiment with the assembly of buoys in house 
including making combination battery I solar panel power supplies 

Met/Ocean research: • Nil 

a) Main deployment • Arctic Basin ice east of 141 W and south of about 83N 
area: 
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Moored buoys in lakes: 

Purpose of program: To. support operational marine forecasting program for Great Slave 
Lake and Lake Winnipeg 

a) Operational: • 3 buoys 

b) Developmental: • nil 

c) Met/Ocean • nil 
research: 

Main ·deployment • Great Slave Lake (3 meter buoy and hexoid buoy) 
area: • Lake Winnipeg (moored MetOcean drifter) 

C AGENCY OR PROGRAM: CANADA- Canadian Ice Services 

a) Operational: • Up to 4 Metocean Standard CALIS. 
• 2 Metocean Lithium Battery with air Pressure sensor CALl B . 
• Up to 4 Ice Beacons . 

b) Developmental: • Nil. 

c) Met/Ocean • Up to 4 Ice Beacons for water current verification in Gulf region. 
research: • 2 standards CALIS for water current verification off Labrador coast. 

Main deployment • Eastern & Western Arctic. Gulf and Newfoundland/Labrador waters. 
area: 

D AGENCY OR PROGRAM: CANADA- Atlantic region 

Number and type of buoys planned for deployment in next 12 months: 

Purpose of programme : 

a) Operational: • Nomad Grand Banks of Newfoundland 

b) Developmental: • none 

c) Met/Ocean • none 
research: 

Main deployment 
area: 

E AGENCY OR PROGRAM: CANADA- Ontario region 

Number and type of buoys planned for deployment in next 12 months: 

Purpose of programme : 

a) Operational: • Two 12 meter Buoys and five 3 meter Buoys 

b) Developmental: • Light Weight Coastal Buoy 
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c) Met/Ocean • One 12 meter buoy is equipped with a chemistry laboratory on 
research: board with several on going experiments (mass spec). The buoy is 

powered by two diesel (6kw) engines and solar power. 

Main deployment area: • Develop a lightweight meteorological buoy that can work in coastal 
conditions and can be handled by smaller ships. 

• Experiments to examine the air-lake exchange of gaseous 
pesticides, of CO, water vapour, momentum and heat fluxes and a 
biological study of the isotope fixation during primary productivity 
involving phytoplankton. 

• 12 meter buoys Lake Ontario 
• 3 meter buoys Lake Superior, Georgian Bay, Lake Erie 
• Lightweight Buoys, Lake Simcoe, North Channel Georgian Bay, 

Lake Nipigon, Lake of the Woods. 

F AGENCY OR PROGRAM: CANADA- Quebec region 

Number and type of buoys planned for deployment in next 12 months: 

Purpose of programme : 

a) Operational: • n/a 

b) Developmental: • n/a 

c) Met/Ocean • n/a 
research: 

Main deployment area: • n/a 

G AGENCY OR PROGRAM: CANADA - Fisheries and Oceans (810) 

Number and type of buoys planned for deployment in next 12 months: 

Purpose of programme : Research 

a) Deployed during Extensive programs will continue on the ice fields of the Labrador Shelf 
year: and Gulf of St. Lawrence using beacons measuring drift, pressure, 

stress and convergence/divergence. Data will be provided to the 
Canadian Ice Centre for forecasting and to the Canadian Coast Guard 
to support icebreaking. A directional wave buoy and a moored weather 
station will be used to study the shoaling of waves near Cape Hatteras. 
GPS beacons will be used to validate contaminant dispersion models 
for salmon aquaculture sites in the Bay of Fundy. ALACE floats will 
continue to be used to measure deep flow in the Labrador Sea. 

b) Operational • 
(31/08/98): 

c) Reporting on GTS • 
(31/08/98): 

Main deployment area: • Labrador Shelf and Gulf of St. Lawrence 
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TECHNICAL DEVELOPMENTS: 

A Moored Buoy Systems : CANADA - Pacific and Yukon Region - North East Pacific 

a) Buoy design: • 7 solar powered buoys deployed during 97/98 using Siemens high 
output solar panels. 

• Improvements to wind mast design to simplify exchange of 
anemometers at sea. 

b) Instrumentation: • Global Positioning Systems installed on all moored buoys. 

• Seven new Watchman 100 buoy payloads installed in operational 
buoys during 97/98. 

• Ultrasonic anemometer continues on test at an operational buoy 
station. 

Arctic Basin IABP drifting buoys: CANADA - Prairie and Northern Region . 

a) Buoy design: Continue to try various buoy components and in-house assembly of 
components in pursuit of cost effective buoy packages that will: 
• provide the basics of reliable and accurate pressure and temperature 

readings through continuous real time operation in the Arctic Basin 
environment and 

• have a power system that will last 2 or 3 years 

b) Instrumentation: • air-deployed CALIBs: air pressure sensor/ data 
• surface-deployed buoys (in house and those deployed·on behalf of 

US National Ice Centre): air pressure and air temperature sensors/ 
data 

c) Others: 1 ) Buoy data is used operationally to provide air pressure and air 
temperature data to assist in real time analysis and forecasting across 
the C~nadian sector of the Arctic Ocean by the Arctic Weather 
Centre, Canadian Meteorological Centre and other international 
forecast offices such as the UK Met Office. The data is also used 
operationally by Canadian Ice Service to provide general ice motion 
data. 

2) The data contributes to the overall Arctic Basin data set which is used 
to provide data on ice motion, surface pressure pattern, and air 
temperatures across the Arctic Ocean for both the operational and 
research communities. 

Moored buoys in lake: CANADA - Prairie and Northern Region 

a) Buoy design: nil 

b) Instrumentation: • Great Slave Lake: 
air pressure, air temperature, water surface temperature, wind speed 
and direction, and wave height sensors/ data. 

• Lake Winnipeg South Basin buoy: 
air pressure, water surface temperature, wind speed and direction 
sensors/data 
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C Drifting Buoy system : CANADA - Canadian Ice Services 

a) Beacon design • Using mostly Lithium batteries for northern beacon deployments . 
• Using Standard (alkaline) batteries for southern beacon 

deployments. 

b) Instrumentation: • Pressure and temperature sensors on 1 CALIB in Northwestern 
Baffin Bay (temperature sensor data is available on raw data only). 
Temperature data not included on GTS due to unreliability of data 
when beacon is insulated by increasing snow cover during fall/ 
winter months. 

D a) Moored Buoy Systems : CANADA- ATLANTIC REGION 

a) Buoy design: • forward masts shortened on 2 Nomads 
• Antifouling paint on 2 hulls for testing 

b) Instrumentation: • Watchman 1 00 Payloads installed in 6 Nomads 

E Moored Buoy Systems : CANADA - Ontario Region 

a) Buoy design: • Presently developing a small lightweight buoy that can be used in 
the coastal waters or smaller lake environment that can be 
serviced using smaller vessels than are presently used with the 12 
and 3 meter buoys. 

• 5 WATCHMAN payloads have been activated this season . 
• 6 Buoys are using the larger 40W solar panels and the new battery 

configuration. This winter the remaining two buoys will be 
converted to the WATCHMAN and have the 40W panels installed. 

• The Lightweight Buoys are in development stage ... three will be 
ready for deployment in the 1999 Marine Season and an additional 
three for the 2000 season. 

b) Instrumentation: • All buoys in the Buoy Program are being upgraded with the new 
Buoy Payload (WATCHMAN 1 00) with completing scheduled for 
the 1999 Marine Season. 

F Moored Buoy Systems : CANADA - Quebec region 

a) Buoy design: • 30 

b) Instrumentation: • VARIOUS 
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PUBLICATIONS: 

A CANADA - Pacific and Yukon Region - North East Pacific 

Monthly WMO Moored and Drifting Buoy Status Reports for all Canadian Buoys. 
On line Moored Buoy Status Reports at: http://www.pwc.bc.doe.ca/-ftp/wbs/ 
Buoy data available at: http://www.weatheroffice.com/ 
Annual ODAS Buoy Service Reports- Pacific and Yukon Region (Internal distribution) 

B CANADA - Prairie and Northern Region 

Arctic Basin JABP Drifting buoys 
Data from buoys deployed on the ice of the Arctic Basin as part of the International Arctic Buoy 
Programme is included in the annual International Arctic Buoy Programme Data Reports 
published by the Applied Physics Laboratory,, University of Washington, Data is also available 
from the IABP web site http://iabp.apl.washington.edu. 

M·oored buoys in Lakes 
None 

C CANADA- Canadian lee Services 

Second internal CIS beacon report delivered on December 15'h, 1997. 

D CANADA -Atlantic Region 
none 

E CANADA- Ontario Reaion 
none 

F CANADA· Quebec region 
none 
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SPECIAL COMMENTS: 

A CANADA - Pacific and Yukon Region - North East Pacific 

a) Quality of buoy • Good 
data: 

b) Communication: • Good. Over 95% of all possible moored buoy data delivered to users 

c) Buoy Lifetimes: • Moored buoys - up to 3 years between battery changes . 
• New solar buoys should increase service interval for battery 

replacement up to 5 years. 
• Drifting buoys - Over 2 years 

d) Other. • Nil 

B CANADA - Prairie and Northern Region 

Arctic Basin IABP drifting buoys 

a) Quality of buoy • Good and reliable. Data is routinely evaluated and data deemed 
data: unreliable is not put on GTS. 

b) Communication: • Prairie and Northern Region, Environment Canada, continue to 
operate a Local Users Terminal at their Edmonton facility. 
Canadian and some U.S. National Ice Centre buoy data is 
accessed, processed and input to GTS directly from Edmonton. 

c) Buoy Lifetimes: • air-deployed CALIBs with lithium batteries have an expected life of 
about 1 year 

• surface deployed buoys have an expected life of about 2 years 

Summer melt of ice and the breakup of ice throughout the year factor 
into buoy lifetimes! 

d) Other. • Ice in the southern Beaufort is vulnerable to melt and breakup and 
also to moving quickly out of the region. Hence our use of air-
deployable CALIBs which provide position and pressure but not 
temperature data. For surface deployments we target ice which we 
believe to be within but on the outer edge of the Beaufort gyre. 

Moored buoys in lakes 

a) Quality of buoy • Good and reliable . 
data: 

b) Communication: • n/a 

c) Buoy Lifetimes: • n/a 

d) Other. • n/a 
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C CANADA- Canadian Ice Services 

a) Quality of buoy • Good and reliable . 
data: 

b) Communication: • Good and reliable . 

c) Buoy Lifetimes: • 3-4 months for Standard, up to 1 year for Lithium batteries. 

d) Other: • CALIB deployed last fall in Northwestern Baffin bay died upon 
deployment ... no data available. 

• 1 CALIS deployed for North Open Water project never reported 
data. 

• 2 of 3 CALIBs deployed for McGill University reported for only 1 
week. 

0 CANADA- Atlantic Reaion 

a) Quality of buoy • 1 AIR TEMP U/S 
data: 

b) Communication: • 1 BUOY ON ARGOS BACKUP 
c) Buoy Lifetimes: .. n/a 

d) Other: • nla 

E CANADA- Ontario Region 

a) Quality of buoy • Good 
data: 

. b) Communication: • 90 %plus 

c) Buoy Lifetimes: • The three meter buoys are deployed and retrieved annually with the 
b·attery system being replaced every 5 years. The 12 meter buoys 
are year round platforms. with the power system being replaced 
every 5 years. The Lightweight buoys will follow the same cycle as 
the three meter buoys. 

d) Other: • n/a 

0 CANADA- Quebec Region 

a) Quality of buoy • 90% 
data: 

b) Communication: • GOES 

c) Buoy Lifetimes: • n/a 

d) Other: • position ARGOS 
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CONTACT POINTS 

A CANADA • Pacific and Yukon Region - North East Pacific 

Environment Canada 
Atmospheric Environment Branch 
Suite 700-1200 W. 73rd Ave. 
Vancouver, B.C. 
V6P6H9 
attn: 

phone: 
fax: 
Email: 

Ron Mclaren 

604-664-9188 
604-664-9195 
ron.mclaren@ec.gc.ca 

B CANADA - Prairie and Northern Region 

for Arctic Basin IABP drifting buoys 
Arctic Weather Centre 
Environment Canada 
Twin Atria Bldg - Room 200 
4999 - 98 Avenue 
Edmonton, AB 
T6B2X3 
Canada 
attn : Edward Hudson 

phone: 
fax 
E-Mail: 

403 951-8878 
403 951-8872 
edward.hudson@ec.gc.ca 

for Great Slave Lake buoys 
Monitoring and Systems 
Environment Canada 
Twin Atria Bldg - Room 200 
4999 - 98 Avenue 
Edmonton, AB 
T6B2X3 
Canada 
attn : Ben Lemon 

phone: 403 951-8813 
E-Mail : Ben.Lemon@ec.gc.ca 

for Lake Winnipeg buoy 
Monitoring and Systems 
Environment Canada 
Suite 150 
123 Main Street 
Winnipeg, MB 
R3C4W2 
Canada 
attn : Barry Funk 

phone: 204 984-2018 
E-Mail : Barry.Funk@ec.gc.ca 
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C CANADA- Canadian Ice Services 

Environment Canada 
373 Sussex dr. 3n:t floor, Block E 
Ottawa, Ontario. 
K1AOH3 
attn.: Luc Desjardins 
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Phone: 
fax: 
Email: 

613-996-1617 
613-947-9160 
Luc.Desjardins@ec.gc.ca 

D CANADA- Atlantic Region 

Environment Canada 
1496 Bedford Highway 
Bedford, N.S. 
B4A 1E5 
attn : Mike McNeil 

Phone: 
fax: 
Email: 

902-426-9225 
902 426-1595. 
Mike.McNeil@ec.gc.ca 

E CANADA- ~ntario Region 

Environment Canada 
1 00 Eastport blvd 
PMO office 
Hamilton, Ont 
L8H 784 
attn: Ron Fordyce 

phone: 905-312-0900/0933 
fax: 905-312-0730 
Email: ron.fordyce@ec.gc.ca 

F CANADA - Quebec Region 

Environment Canada 
100 Alexis Nih on 
PMO office 
St Laurent, Quebec 
H4M 2N8 
attn : Richard Dupuis 

phone : 514-283-1635 
fax : 514-496-1867 
Email : Richard.Dupuis@EC.GC.CA 

G CANADA - Marine Program 
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National Marine Focal Point 
Environment Canada 
373 Sussex dr. 3rd floor, Block E 
Ottawa, Ontario. 
K1AOH3 
attn. : Normand Michaud 
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Phone: 
fax: 
Email: 

613-947-3754 
613-996-4218 
Normand.Michaud@ec.gc.ca 
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Country: FRANCE 

Year: 1 September 1997-31 August 1998 

PROGRAMMES 

A. METEO-FRANCE 

Number and type of buoys : 
(a) 25 drifting buoys (most of them drogued) +one moored buoy1 were deployed 

in last 12 months. Drifting buoys are : 
- 4 Marisonde G (FGGE type with wind and air temperature 

measurements), 
- 21 SVP barometer drifters (including 10 with wind measurement 

capabilities and one with salinity) ; 
(b) 21 buoys2 were operational at 31 August ; 
(c) 21 buoys2 were reporting on GTS at 31 August. 

Purposes of programme : 
(a) Operational: to provide oceanographical and meteorological observations 

in real time to Weather Forecast Centres (SIMBAD network, EGOS 
programme, French West Indies, IBPIO programme ... ); 

(c) Technical: to improve present materials (tests of new buoys, new sensors 
(compasses and barometers)). To validate wind and bathythermal 
measurements. 

Main deployment areas : 
North Atlantic (Off France, Spain and Portugal -West Indies). 
Indian Ocean. 

Plans for the next 12 months : 
The drifting buoy networks will be maintained. Meteo-France plans to 
implement 4 ocean weather stations (two in the Mediterranean Sea, two off 
West Indies). Three moored buoys similar to those operated by UKMO were 
ordered. At least, two of them will be deployed during the next 12 months. 

B. LODYC (DYFAMED, CARIOCA, IMCORP programmes) 

Number and type of buoys : 
(a) 5 CARIOCA buoys (moored and drifting) and one prototype of Carbon buoy 

were deployed in last 12 months ; 
(b) One Carbon buoy was operational at 31 August ; 
(c) None was reporting on GTS at 31 August. 

1 UK/French moored buoy « Gascogne » deployed in July 1998. 
2 Including three DATA WELL waveriders in French West Indies and the two UK/French moored buoys. 
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Purposes of programmes : 
(b) Research : to understand, quantify and monitor the C02 fluxes 

exchanged at the air-sea interface ; 
(c) Technical : to develop a buoy able to measure C02 concentrations at the 

ocean-atmosphere interface (Programme CARIOCA) ·and another one to 
measure the distribution of carbon compounds at the same interface 
(Programme 1M CORP). Such buoys will be used in the frame of GOOS. 

Deployment areas : 
Greenland Sea and Norwegian coast (1M CORP programme) ; 
North and Subtropical Atlantic; 
Equatorial Pacific and Atlantic (ESCOBA programme); 
Western Mediterranean Sea (DYFAMED programme); 
Peri-Antarctic. 

C. STNMTE (Service Technique de Ia Navigation Maritime et des Transmissions) 

Number and type of buoys : 
(a) S1NMTE operates a network of 4 omnidirectional wave moored buoys and 

two directional (DATAWELL). In addition, S1NMTE implemented wave 
measurement systems on two Aid-to-Navigation moored buoys ; 

(b) Eight buoys were operational at 31 August ; 
(c) None was reporting on GTS at 31 August. 

Purpose of programme : 
(a) Operational: to maintain a long duration wave measurement network along 

the French coasts and centralize the French wave data. 

Deployment area : 
French coasts 

Plans for the next 12 months : 
The network will be maintained. STNMTE will complete it with two or three 
additional waveriders within a few weeks. 

D. ORSTOM (French participation to PIRA TA programme
co-operation with Meteo-France and CNRS) 

Number and type of buoys : 
(a) Three Atlas buoys were moored in last 12 months; 
(b) Two buoys were operational at 31 August ; 
(c) Two were reporting on GTS at 31 August. 

Purposes of programme : 
(a) Operational : to provide oceanographical and meteorological observations 

in real time to Weather Forecast Centres ; 
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(b) Research : to describe and understand the evolution of SST, upper ocean 
thermal structure and air-sea fluxes of momentum, heat and fresh water in 
the Tropical Atlantic. 

Deployment area : 
Tropical Atlantic Ocean 

Plans for the next 12 months : 
Two buoys will be replaced in October 1998; 
One new buoy station will be implemented in February 1999 and a old buoy 

will be replaced on another station ; 
Two new stations will be implemented in June 1999. 

E. IFREMER (MAREL programme) 

Number and type of buoys : 
(a) One buoy was moored in last 12 months ; 
(b) One buoy was operational at 31 August ; 
(c) None was reporting on GTS at 31 August. 

Purposes of programme : 
To provide coastal environmental data in order to study and monitor the direct 
or indirect effects of human activities on marine environment ; · 

Deployment area : 
Tropical Atlantic Ocean 

Plans for the next 12 months : 
Two new buoy stations will be implemented within a few weeks·. 

TECHNICAL DEVELOPMENTS 

(b) Instrumentation 

(i) Meteo-France continues to participate in the evaluation of SVP pressure drifters 
developed by the Global Drifter Center (USA). Ten SVP-B drifters were 
deployed in the last 12 months. In parallel to the use of drifters, Meteo-France 
continuously surveys the performances of air pressure measurement for almost of 
the drifters of that kind deployed over the World Ocean. 

(ii) Meteo-France is participating in the evaluation of the WOTAN technique (Wind 
Observation Through Ambient Noise) applied to SVP drifters. Ten SVP-BW 
drifters, owned by Meteo-France, were deployed during the 12 past months. In 
addition, Meteo-France participates in the Atlantic Hurricane Array with 
NOAA/AOML and Navoceano. 
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(iii) Meteo-France also evaluates SVP-B drifters fitted with conductivity sensors. 
One buoy was successfully tested in July 1998 off France. It was recovered and 
expertised. It will be re-deployed with 2 others in September 1998. 

(iv) The project of C02 concentration measurements from drifting buoys, managed 
by LODYC is continuing. Five buoys, called CARIOCA (CARbon Interface 
OCean Atmosphere) and one Carbon buoy were deployed in last 12 months. It 
is planned to deploy 7 new drifters in the oceanic areas listed on the previous 
page, except the Greenland Sea. 

(v) The technological developments in physico-chemical sensors offer now the 
possibility to operate autonomous instrumented station networks able to collect 
environmental data with higher frequency than by manual techniques. The 
MAREL concept, developed by IFREMER and implemented on moored buoys 
and other platforms, is able to measure various parameters such as salinity, pH, 
turbidity, dissolved oxygen, chlorophyll and nitrate concentrations, in addition 
to more common meteorological and oceanographic ones. Data are available on 
the Internet at http://www.ifremer.fr/marel/. 

PUBLICATIONS (programme plans, technical developments, QC reports ... ) 

Baker D.C.E., J. Etcheto, J. Boutin, Y. Dandonneau and L. Merlivat, 1998. Variability of 
surface-water fC02 during seasonal upwelling in the equatorial Atlantic Ocean as 
observed by a drifting buoy, submitted to Tellus. 

Blouch P. and J. Rolland, 1997. Evolution of the performances of air pressure 
measurement on the SVP-B drifter. Developments in Buoy Technology and Data 
Application, DBCP Technical Document, 12,39-42. 

Blouch P. and J. Rolland, 1997. Promising results of the WOTAN technique to provide 
wind measurements on SVP-BW drifters. Developments in Buoy Technology and 
Data Application, DBCP Technical Document, 12, 75-80. 

Hood E.M., L. Merlivat and T. Johannessen, 1998. pC02 variations and air-sea flux of 
C02 in the Greenland Sea using high-frequency time-series data from CARIOCA 
drift-buoys, submitted to J. Geophys. Res. 

Merlivat L. and P. Brault, 1995. Multiple sensor autonomous system to monitor carbon 
dioxide concentration at the ocean sea-air interface. Sea Technology, 23-30. 

McNeil C. and L. Merlivat, 1996. The warm oceanic surface layer : implications for 
enhanced asymmetric C02 fluxes and surface gas measurements. Geophys. Res. 
Let. 23, (24) , 3575-3578. 

Meteo-France - Centre de Meteorologie Marine, Monthly statistics on buoys data 
transmitted on GTS in BUOY and SHIP codes (Air pressure, SST, wind speed and 
direction, air temperature). 
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Woerther P. and A. Grouhel, 1997. MAREL: Automated Measurement Network for the 
Coastal Environment, Hydro International, 5, 37-39. 

SPECIAL COMMENTS 

(a) Buoy QC 

(i) The Centre de Meteorologie Marine of Meteo-France continues to operate quality 
control procedures on drifting buoys data. Warning messages are sent to the 
buoy-qc@vedur. is mailing list of Internet when a problem appears (e.g. bad 
location detected) or when a modification seems needed (i.e. to recalibrate or to 
remove a sensor from GTS). Statistics on comparisons with analysis fields are set 
up for each buoy and each LUT (when several are used for transmitting the data 
of a buoy). Monthly statistics are sent to the buoy-qc@vedur.is mailing list too. 
French monthly statistics and those provided by other centres are available on 
Internet through anonymous ftp in the /meteo/qc-stats directory of host 
ftp.shom.fr. They are also available on the World Wide Web thanks to an 
application software which allows to get those of a particular buoy or a list of 
buoys. The http address is http://www.shom.fr/meteo/rechstat. 

(d) Other 

Like in 1996 and 1997, Meteo-France funded 10 barometers to be added to SVP 
drifters. These will be deployed in the Indian Ocean in November 1998. The 
action will be renewed in 1999 if possible. 
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. 'DATA BUOY CO-OPERATION PANEL 

Fonaat for national reports on current and plan.ned programmes 

Country: iceland 

Year: a) 1995, 1.996, .1997, 199~ (1119, 1325, 8525) 
.w.J '19 9 8 ( 1 8 4 4 ) 

CURRENT PROGilAMME_S 

A. 

B. 

Agency or prograname: 111.9 , 13 2 5 , 8 52 5 , 18 4 4 

Number and type of buoys: deployed during ye~; 12 0 + 6 · 

· ~) operational at 31 AuguSt: 1 7 +4 ( 18 4 4 ) 
·~ ' . 

· (c) reporting on GTS i1t 31 August: 9 

Pulpose of programme: '(a) . operational: 

'(b) met/ocean research: X 

. ~c) developmental: 

Maincqllaymentareas: Coast~! \ttaters south and west of Iceland. 
Deep waters south of Iceland in the Iceland 
Basin·~. 

Agency or programme: MRI- ~.119, 184 4 
SI9 - 1325, 8525 

(as above, repeat as·o.ften as necessary) 

PUNNED PROGRAMMES Still not decided. 

A. Agency or programme: 

Number and ~e of buoys planned·for deployment in next 12 months: 

Purpose of programme: (a) operational: 

(b) met/ocean research: 

·{c) . developmental: 

Main deployment areas: 

B. Agen~y or progra.mme: 

(~s abi>ve, ~epeat as often as necessary) 
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TECHNICAL DEVELOPMENTS 

(a) Buoy design: 

(b) Instrumentation: 

(~) Others: 

PUBLICA 'nONS (on programme plans, technical di!:v,elopmenrs. QC reports. etc.) 
1) Heoinn Valdi~arsson 1998. Circulation in Icelandic Waters 

from satellite tracked drifters, Altimetry and ATSR. 
Master Thesis; Univ. Copenhagen. 

2) Heoinn Valdimarsson, Svend-Aage Malmberg, Mark Bushnell 1998. 
SVP drifters in Icelanai:c waters 1995-1997. 1998. 
DBCP-IOC/WMO - Technical Document. 

3) Heoinn Valdimarsson and Svend-Aage Malmberg. 1998. Near-surface 
circulation in Icelandic wate.rs derived from satellite tracked 
drifters. (Submitted to Rit: Fiskideildar). 

SPECIAL COMMENTS (if any) · 

(a) Quality of buoy data: Ol< 

(b) Communications. . OK 

(c) Buoy liCetimes: Weeks, months, years. 

F~ilures mainly due to drift-ice. 

(d) Others: 



ANNEX I, p. 39 

Svend-Aage Malmberg and He<Jinn Valdimarsson 

Long distance drift from Icelandic: waters 

into the Labrador and Norwegin Seas 1995-1998 

The drift of three selected SVP WOCE drifters is described, all deployed in 

Icelandic waters in August/September 1995 and still operating in late August 1998. 

These drifters are Clearwater drifters made available by prof. Peter Niiler and Mark 

Bushnell through the 1325 Scripps Institution of Oceanography (SIO). La Jolla 

programme which was carried out in co-operation with the 1119 Marine Research 

Institute, Reykjavik (MRI-R) programme. All together 120 drifters were deployed 

seasonally in Icelandic waters during the years 1995-1998, 60 Clearwater drifters and 60 

Technocean drifters. Just a few drifters had a lifetime exceeding one year not to speak 

about three years as those described in the present report. 

First, a drifter deployed in August 1995 off West-Iceland is considered (23508 Fig. 

1). It drifted westwards to Greenland and followed the East and West Greenland 

Currents along Greenland and around Cap Farwell during 90 days. From there it drifted 

after some eddy drift in the Labrador Sea southwards to 46°N off Newfoundland where it 

in August 1997 after 360 days drifr bent eastwards again. It crossed the Mid-Atlantic 

Ridge 1998 after 600 days just south of the Charlis-Gibbs Fracture Zone at about 52°N 

and continued northwards in the Iceland Basin up to 58°N; 28°W after 870 days, i.e. on 

the eastern side of the Reykjanes Ridge, there trapped in eddy circulation for a \vhile. 

From there it crossed the Reykjanes Ridge and continued northwards on the western side 

of the ridge to 65°N (June 1998) closing the loop of the ''Sub Polar Gyre". There it turned 

again southwards with the East Greenland Current and around Cap Farwell into the West 

Greenland Current (August 1998) just along the same paths as almost 1000 days or 32 

months before, which corresponds to about 6 km per day or 6-7 em/sec. in overall 

average_ The East and West Greenland Currents and the Labrador Current show the 

highest velocities or 20-30 em/sec. 

Secondly, two other long d.is[ance drifters considered in this report drifted 

eastwards into the Norwegian Sea and Norwegian waters (Fig. 2)- They (23525, 23577) 

were deployed in the waters west of Iceland in August/September 1995 and drifted with 
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the North Icelandic Inninger Current into Nonh Icelandic waters in three to six months. 

From there they continued eastwards and southwards with the East Icelandic Current into 

the Faroe Current north of the Faroes (1996-1997) and further east\vards into Norwegian 

waters at 63-64°N. They continued northwards along Norway with the Norwegian 

Atlantic Current and further into the waters west of Spitzbergen after 1000-1100 days 

(August 1998). One of these drifters was for a time captured by eddies in the Lofot 

Basin. The overall mean drift speed corresponds to 3.6 km per day or 4.0 em/sec., but the 

highest velocities were obtained in the East Icelandic Current north of the Faroes and in 

the Norwegian Atlantic Current or up to 15 em/sec. 

These results of drifters deployed in Icelandic waters in August/September 1995 

reveal at least hvo exiting items, i.e. a long lifetime and a drift around the Sub-Polar 

Gyre in the lrminger and Labrador Seas in about 1000 days as well as into the Norwegin 

Sea nonhwards to Spitsbergen. also in about 1000 days. This drift was along known 

pathways of ocean circulation in the area. The steering by the bottom topography is also 

very evident 
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Drifter 23577 (sep 95), 18 Aug 1998 
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Heainn Valdimarsson and Svend-Aage Malmberg: 

Title: Surface drifters in Icelandic Waters 1997~1998. 

Abstract: In 1997-1998 deployment of SVP drifters was continued in Icelandic waters. 

May 1997 to February 1998 was the last year of a 3 years co-operation program between · 

Marine Research Inst. and Scripps Inst. of Oceanogy-aphy. A brief description of the 

drifter results is given. In 1998 a new experiment started with surface drifters in coastal 

waters. Results of this experiment will be discussed and a comparison of GPS positions 

and Argos full-cycle positions will be described. 
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DATA BUOY CO-OPERATION PANEL 

Format for national reports on current and planned programmes 

Country: India 

Year: 1997-1998 

CURRENT PROGRAMMES 

A. Agency or programme: 

Number and type of buoys: 

Purpose of programme: 

Main deployment areas: 

B. Agency or programme: 

National Data Buoy Programme (NDBP) -National Institute of 
Ocean Technology - Department of Ocean Development 

(a) deployed during year: 

(b) operational at 31 August: 

7 in 1997 (5 wavescan, 
2 seawatch) 

5 in 1998 (2 wavescan, 
3 seawatch) 

10 

(c) reporting on GTS at 31 August: under process 

(a) operational: yes 

(b) met/ocean research: yes 

(c) developmental: 

Indian waters - Arabian sea & Bay of Bengal 

(as above, repeat as often as necessary) 

PLANNED PROGRAMMES 

A. Agency or programme: NDBP 

Number and type of buoys planned for deployment in next 12 months: 

Purpose of programme: (a) operational: yes 

(b) met/ocean research: yes 

(c) developmental: 

Main deployment areas: Indian waters 

B. Agency or programme: 
(as above, repeat as often as necessary) 

To ensure all 12 buoys 
operational 
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TECHNICAL DEVELOPMENTS Will begin from 1999 

(a) Buoy design: 

(b) Instrumentation: 

(c) Others: 

PUBLICATIONS (on programme plans, technical developments, QC reports, etc.) 

1. NDBP experience in buoy deployment, retrieval and operations 

2. A preliminary analysis of meteorological and oceanographic observations during the passage of a 
tropical cyclone in September 1997 in the Bay of Bengal 

[All above documents would be presented during the session] 

SPECIAL COMMENTS (if any) 

(a) Quality of buoy data: Good 

(b) Communications: Good 

(c) Buoy lifetimes: 

(d) Others: 
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NATIONAL DATA BUOY PROGRAMME 
NATIONAL INSTITUTE OF OCEAN TECHNOLOGY 

(Department of Ocean Development, Government of India) 

I. PROGRAMME OBJECTIVES : 

The Department of Ocean Development, Government of India has established a National Data 
Buoy Programme (NDBP) with partial financial ass istance from NORAD at National Institute of 
Ocean Technology (NIOT), Chennai , with the following main objectives: 

• To collect met-ocean parameters in Indian seas 
• To monitor the marine environment 
• To generate and supply data products 
• To improve the weather and ocean state prediction 
• To validate satellite data 
• lndigenization of buoys and software 
• To form as GOOS India component 

Data Buoy Locations 

INDIA 
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2. DATA BUOYS FEATURES: 

OCEAN OR - The Oceanographic Company of Norway has bagged the order to supply, instal 
and maintain the data buoys. The Project is effected from December'96. 

OCEANOR have supplied two types of buoys namely WAVESCAN buoy and SEA WATCH 
buoy. W A VESCAN is a discus shaped wave directional buoy. SEA WATCH is a vertically 
stabilized buoy, based on a transparent framework, surrounding the central buoyancy. 

Waves can 

The choice on the right 
type of buoy used 
normally depends upon 
its in tended deployment 
and measurement 
requirements. The 
optimum performance of 
the specific mooring 
design is provided based 
on the 1 ype of buoy, 
location and water 
depth . Both the buoys 
are equi pped with a 
unique wave sensor, the 
MRU-6. [t incorporates 
a high accuracy buil t- in 
three Ll X IS riuxgate 
compass for buoy 

Sea watch 

orientation measurements which are specially important 
for wind and wave directional data. 

Both the data buoys carry the sensors to measure W ind speed and Wind direction, 
Atmospheric pressure, Air temperature, Conductivity, Sea surface temperature, Current speed 
current direction and Wave parameters. The buoys are equipped with global positioning 
system, beacon light and satellite transceiver and are fitted with so lar pane ls to charge the 
battery pack. 

The SEA WATCH buoy is designed to carry more sensors to measure additional parameters 
like Radioactivity, Turbidity, Chlorophyll-A, Hydrocarbon and Dissolved Oxygen. 

Both the buoys are equipped with powerful data acquisition unit that gives instant, accurate 
data collection and processing. The data collected from the buoys are transmitted through 
INMARSAT-C (two way communication satellite) 10 the shore station. 

2 
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NATIONAL DATA BUOY PROGRAMME 
NATIONAL INSTITIITE OF OCEAN TECHNOLOGY 

DEPARTMEI'oT OF OCEAN DEVELOP~1 ENT 

Data Buoys 

Satellite 

Land Eanh Station Shore Station 

Deep Sea Shallow Shore End 
Buoy Water Buoy Station Users 

• Meteorology • Meteorology • Data Quality • DOD 
• Waves • Waves Control •!MD 
• Current • Current • Data Analysis • Ports 
• Water • Water and Storage • Sh ipping 

Temperature Temperature • Situation • Coast 
• Salinit) • Salinity Reports Guard 

• Dissolved Oxygen • NIOT 
• Chlorophyll-A • NIO 
• Hydrocarbon/ •ONGC 

Yellow Substances • Pollu tion 
• Radioactivity control 
• Bio-Optical agencies 

properties • Others 

3. NDBP SET UP : 

National Institute of Ocean Technology, an autonomous body of Department of Ocean 
Development has been entrusted with execution of the National Data Buoy Programme. 

The NDBP at NIOT is headed by a Programme Director who is assisted by 15 complements 
and they are grouped in the organisation structure as given below: 

ORGANISATION STRUCTUR E OF NDBP 

PROGRA MME DIREC TOR 

DATA MANAGEMENT DIVISION 

SOFTWARE & DATA PRODUCTS 
QUALITY CHECK 

HARDWARE. DATA TRANSFER BUOY & MOOR ING MAINTENANCE INSTR UMENTATION 

METEOROLOGICAL OCEANOGRAPHIC 

NDBP has a versatile team comprising of experts drawn up from the fields of Project and 
System Management, Physical Oceanography, Digital Electronics & Software, Material 
Science and Mooring, Meteorological and Oceanographic instrumentation, etc. They 
complement each other in case any gap exists in their operational approach. 

3 
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4. DATA BUOY LOCATIONS : 

DOD constituted a National Committee to identify the correct locations of data buoys as well 
to obtain the service support of Coast Guard and Navy towards safety and security of the data 
buoys. This exercise of finali sing the data buoys locations have been completed well m 
advance, as early as in 1996 before the launching of the Project. 

5. STEERING COMMITTEE: 

A high power Steering Committee constituted by DOD, drawn from heads of various Govt: 
departments such as Meteorological Department, National Hydrographic Office (NHO), 
Coast Guard, Ports Development Advisor and Commissioner of Fisheries monitors the 
implementation of the NDBP. 

6. VESSEL FACILITIES: 

For deployment and retrieval of data buoys, ORV SAGAR KANYA (Daughter of the Sea) 
of DOD is deployed. The Vessel has following features: 

i) Length - 100.34 m 
i i) Breadth - 16.39 m 
iii) Draught 5.60 m 
iv) Main propulsion- Electric 

twins screw - 1230 Kw per 
shaft 

v) Endurance - 10000 NM 
vi) GRT 4209 
vii) Cranefacilities 2 nos. 
4 ton Atlas crane and 
and 1 no. 15 ton NMF crane. 

7 . TRAINING: 

Prior to launching of the Data Buoy Programme, Indian counterparts have undergone training 
at M/s.OCEANOR, Norway for a period of three weeks in various aspects of data buoy 
system viz., assembly, deployment, operat ion, maintenance of buoys, calibration of sensors 
and data management. 

8. TIMESCHEDULE: 

The Programme has two years implementation phase commencing from December' 96. 
During this period, it has been envisaged to receive progressively the data buoys, shore 
station and to deploy all the buoys within February'98. This tight time schedule has been 
achieved with the close cooperation of OCEANOR and support by various Indian 
Government agencies. 

4 
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9. PROJECT MANAGEMENT: 

With the close co-ordination of all concerned, NIOT launched the first data buoy on 21st 
August'97 at Chennai Port in the presence of the Secretary, Department of Ocean 
Development and Chairman, Chennai Port Trust. 

NIOT and OCEANOR team sailed onboard DOD's vessel ORV SAGAR KANYA nearly 
9000 miles for 30 days in two legs of operation for the deployment of 12 data buoys in Indian 
waters. 

In the first leg of operation between 30th August'97 to l61h September'97, six data buoys have 
been deployed in Bay of Bengal and at South West of India. The second leg of operation 
began on the auspicious date, 26th January, the Republic Day of India. The operation 
continued till 6th February'98 in the Arabian Sea, for deployment of five data buoys. The data 
buoys have been installed from a water depth of 20m to 4500m and l 0 miles to 200 miles 
away from the shore I Indian land. 

Deployment of Data Buoys 
First leg- Bay (~r 13e!lgal (Cruise SK- 126) 
Second leg- Arabian Sea (Cruise SK-132) 

A rahiun Sea 

nwgam 
JOitUt WI 

Mumbai 
W2\ y 9/tUtWI 

SW3~ Goa 
2H ltu1 CJH 

• 
I . ... 

INDIA 

5 

0! S.·l'l 'I? 

• 
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10. BUOY MAINTANANCE: - ... .. : 

Iri total 20 deployment, 9 retrieval and 6 servicing of data buoys have been ~ompleted. withi~ 
12months oflaunching of the programme since 2ls1 Aug 1997. · · 

11. PERFORMANCE OF DATA BUOYS: 

It is the first experience in India· to have such buoys in shallow as well as deeper water. Our 
experience from the buoys are quite interesting. 

These· data buoys, in fact, have stood the ro~gh weather both in the Bay of Bengal and the 
Arabian· Sea and happen to record the severe conditions like : · 

(a) Significant wave height · - 1 m 
{b) Swen height - · ·6 m 
(c). Wind Speed - 20m/sec. 

There happened to be a mooring failure at one location off Gulf of Cambay, where the current 
speed experienced by the buoy--happened to be 2m/sec. 

. . . 

The data buoys in the Bay of Bengal have captured the formation of the low pressure system 
and its attaining cyclonic strength during September'97. A low pressure system was .fonn~d 
to the south east of Machilipatnam by 00:00'" l[f~. near to 15.5 ° N and 82.5 o E on 23rd 
September 1997. It was further intensified· 'iitto "deep depression by I 4.00 UTC and started 
1noving northwc;rrds. The system attained cyclonic strength by 24th September and moved 
towards north, north' eastward almost in along-shore directio~;- This cyclonic storm attained 
the stren~h of severe cy~lenic storm before striking Bangl~esh·coast on 27th September. The 
data bupys in the visinity of •. cyclonic track have captureq so~e interesting features of the 
low pressure developments and movements of the cyclone. · .. 

Similarly, the cyclonic storm hit Guja~ar-~n Jtine'98 have. been. captu_red by the data buoys 
deployed in Arabian sea. Some of the inter~sting data captured ·during the above two cyclones 
are enclos~d herewith. · · 

·i. ' . . 

There were-difficulties in the buoy operation and mair;ttenance as one; of the major problems 
happened to be fouling in shallow water buoys within few. weeks· of' deployment. The anti
fouling paint provided for this purpose is ineffective .. · ·The current speed, salinity, water 
temperature data and that of all other Y{ater quality ·parameters become totally unreliable after 
six weeks. As such, all oceanographic 'instn{ments call for frequent maintenance . 

.. ~ ._: 

There were ·damages to the data buoys. Through media, Government agencies and Coast 
Guard, we are endeavouring our best to protect the data buoys. 

6 
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12. DATA QUALITY: 

The sensors prior to installation on data buoys are checked individually for its performance 
against their operational limits and accuracy. The sensors after installation to the buoy are 
verified with buoy system. The buoy, complete with sensors are again tested prior to 
deployment. Whenever the buoy is taken for maintenance, the sensor status is verified 
against their performance standard and accuracy. In case the sensor is not within its 
performance standards and accuracy limits, the same is replaced with correct one. Only tested 
sensors are installed on the buoy before deployment. 

A range of quality checks are employed to ensure the data to be of good quality. Random 
cross checks are carried out with the information available from other data sources and 
general climate of the region. The data are checked manually every day and suspected data 
are flagged. 

13. DATA DISSEMINATION: 

Data thus collected are now being sent on daily basis to India Meteorological Department for 
their weather forecasting and to Coast Guard for the rescue operation. Besides data are being 
disseminated to various scientific and research communities for development and research 
purposes against their demand 

The data will be utilised for 
• Monitoring of marine environment and Environmental impact assessments 
• Improved weather forecasting 
• Ocean state- present and forecasting- for shipping industry and research purposes. 
• For the design of coastal and offshore structures. 
• Validation of satellite data. 

14. SAFETY ANDSECURITYOFDATABUOYS: 

Prior to launching of the Programme, action has been initiated to create awareness to the 
fishermen through newspaper and local State Fisheries Department about the importance of 
the Data Buoy and their usefulness for the country in improving the weather prediction, 
tnonitoring of marine environment and Environmental impact assessments, fisheries etc. and 
the necessity to protect the buoy and not to damage by carryingout fishing operation closer to 
the buoy site. Besides, after each deployment, the mariners notification has been promulgated 
through the Chief Hydrographic Office of the Govt. of India. 

15. USEFULNESS OF BUOY OAT A : 

Any satellite data suffers from interference done to atmosphere and clouds, apart from the 
errors introduced by sensor characteristics itself. To retrieve oceanographic parameters 
accurately one needs to validate the satellite data with in-situ data. There are a host of 
tnethods to collect in-situ data, significant among them being with research vessels and data 
buoys. Ships are an expensive platform for collection of in-situ data, primarily, ship time. 
Clouds can add to the woes during observation time and this means longer observation 

7 
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periods for the clouds to clear (OCM) leading to more ship time. Data buoys on the other 
hand are ideal platform - less expensive, long term observations and can be left unmanned 
saving manpower. 

An array of data buoys cannot be matched with ships moving to catch a satellite pass. 

16. STATUS OF THE BUOYS AS ON 31sT AUG 1998 

• At present 10 data buoys are in their position. 
• The data buoy deployed off Umargaom (SWl) drifted and has been retrieved by us in 

April 1998. A buoy would be re-deployed at this location at the earliest opportunity. 
• The buoy deployed off vizag Port (SW7) has been severely damaged by a vessel on 11th 

Aug 1998 and found unserviceable. 
• The buoy deployed off Lakshadweep (DS2) and Off Bombay (SW2) stopped data 

transmission from 3rd Aug 1998 and 291
h Aug 1998 respectively. The buoys would be 

taken up for maintenance in Sept 1998 and shall be put in to operation. 

17. NDBP CAP ABILITY : 

Having carried out about 20 deployment operations both in shallow water and deeper water, 
the present NDBP set up is interested to provide support in deployment and recovery of data 
buoys in Asian region. 

18. NEAR FUTURE TASK AHEAD: 

• To establish Dial-up facility for the various end users for the data retrieval. 
• Surface data dissemination through GTS format. 
• Data quality management as per established norms. 
• To develop buoy technology locally in progressive manner. 

8 
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National Institute of Oceanography 

REPORT ON DRIFTING BUOY PROGRAMME 
{sponsored by Dept. of Ocean Development) 

Buoy deployments during 1997: 

A total of 10 drifting buoys have been deployed in the north Indian Ocean by 
National Institute of Oceanography (NIO) under the National Drifting Buoy 
Programme funded by Department of Ocean Development, Govt. of India. 
Most of the deployments were from the research vessel ORV Sagar Kanya. 
Table I gives the summary of deployment locations and data return from the 
sensors. All of them were SVP-8 buoys fitted with drogtJes and pressure 
sensors. The buoys with WMO ID indicate that the data are available over 
GTS. Fig. 1 shows the buoy tracks since August 1991 to December 1996 and 
Fig. 2 from Jan 1997 to May 1998. · 

Buoy deployments during 1998: 

Five TOGA type buoys fitted with additional sensors for air temperature, wind 
speed and wind direction and one SVP-8 buoy have beeri deployed in the 
northern and equatorial Indian Ocean till to date and their data are being 
distributed on GTS. Table II summarizes the deployments made during 1998. 
Thirteen SVP-B buoys are ready for deployment during this year. In addition, 
it is planned to procure six to twelve SVP-8 buoys during 1998. 

Eight drifters are being assembled/fabricated at NIO (using hulls/drogues 
provided by Global Drifter Centre at AOML) and they would be available for 
deployment soon. 

It is planned to deploy 15 to 20 drifters (including a few with wind sensors) in 
the north Indian Ocean during 1999. 

Buoy deployments under the Co-operative Programme with the Global 
Drifter Centre: 

Under this programme, 9 SVP buoys supplied by NOAAIAOML were 
deployed during the research cruises of NIO in the equatorial and central 
Indian Ocean. . .......... . 

Data Analysis and Results: 

A monthly surface current climatology was prepared using all the drifter data 
available from the Indian Ocean for the period 1987 to 1997 at different sources 
(AOML, MEDS, NIO and Prof. Molinari). Data from about 400 buoys were used 
for the preparation of monthly mean surface current vectors over a 2°x2° grid. 
The distribution of data on a 2°x2° grid is still inadequate to analyze the details of 
surface currents on a monthly scale. However, the data is· useful to infer the 
large-scale features. Figure 3 presents the mean surface current vectors for April 
and November when the Equatorial Jet {Wyrtki Jet) is fully developed~ The winter 
jet in November appears to be stronger than the spring jet in April. Majority of the 
buoys moved towards east with the EJ traveled towards south along the 
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Indonesian islands and joined the westward flowing South Equatorial Current 
{with its axis around 1 0 to 15°S). A cyclonic gyre develops in Bay of Bengal in 
November and an anti-cyclonic gyre in April. The North Equatorial Current is 
conspicuously absent during both the months. 

Surface velocitie·s derived from the drifters were also used to study inertial 
currents in the Indian Ocean. In the Indian Ocean, the inertial currents are highly 
intermittent lasting only for few cycles; mostly four to five cycles. Figure 4 shows 
a typical lagrangian spectrum for the Indian Ocean. The inertial currents 
contribute towards significant amount of energy in the spectrum; mostly higher 
than the energy contributed by tidal currents. During the 'passage of weather 
disturbances, the inertial current speeds exceed the magnitude of mean currents. 
In the Bay of Bengal, during the passage of a cyclonic storm in November 1995, 
the inertial current speeds were as high as 120 em s-1 



NIOID ARGOS WMOID Make Sensors 
10 

970001 15705 23913 Met SST,P 
Ocean 

970002 15702 23924 . SST,P 

970003 15709 23912 u SST,P 

970004 15703 23911 u SST,P 

970005 11087 23925 . SST,P 

970006 11086 23926 . SST,P 

970007 11089 23927 • SST,P 

970008 11090 23928 • SST,P 

970009 11091 23929 . SST,P 

970010 11088 23920 • SST,P 

Table I. Summary of drifter deployment and data return during 1997 

Date of Date of Drifter Sensor life In days 
deployment landing days 

SST A.P. A.T w.s. 

15.05.97 24.05.97 10 10 10 - -
17.05.97 Somalia 298 298 298 - -

10.03.98 

04.06.97 Madagascar 324 324 324 - . 
23.04.98 

09.06.97 * * * * - . 

30.07.97 Africa 274 274 274 - -
01.05.98 

23.08.97 Sri Lanka 47 47 47 - -
08.10.97 

05.10.97 Gujarat 35 35 35 - -
10.11.97 

01.12.97 * * • • - -
03.12.97 03.04.98 121 0 121 - -
15.12.97 Lakshdweep 23 23 23 . -

06.01.98 

W.O. 

-

-
-
. 

. 

-

-
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-

Drogue 
lose 
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NIOID ARGOS WMOID Make Sensors 
10 

980001 11354 23931 CTA SST,AT,P, 
(TOGA) WS,WD 

980002 11352 23946 .. SST,AT,P, 
WS,WD 

980003 11353 23947 .. SST,AT,P, 
WS,WD 

980004 15704 23949 Met SST,AT,P 
ocean 
(TOGA) 

980005 11355 - .. SST,AT,P, 
ws,wo 

980006 11351 - CTA SST,AT,P, I 

(TOGA) ws,wo 

--

Table II . S~mmary of drifter deployment and data return during 1998 

Date of Date of Drifter Sensor life In days 
deployment landing days 

SST A.P. A.T w.s. W.O. 

03.01.98 Somalia 62 62 62 62 62 62 
06.03.98 

04.01~98 11.03.98 67 67 67 67 67 67 

05.01.98 20.01.98 14 14 14 14 14 14 

06.01.98 • • • • • - -

03.03.98 • • • • • • • 

24.03.98 

--

Drogue 
lose 

No 
drogue 

No 
drogue 

No 
drogue 

• 

• 

, 

- --

REMARKS 

No data. 

~ 
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tO . 
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In.dian Ocean 
Drifting Buoy Progra~nte 

(Buoys deployed durin.g Aug 1991 - D£>C 1996) 
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l:ndian .Ocea-n 
Drifting ·Buoy-Progi·amtnc 
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Buoy 950007 (Argos ID 15708) 
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Country: JAPAN 

Year: 1998 

CURRENT PROGRAMMES 

A. Japan Meteorological Agency 

Number and type of buoys: 
(a) deployed during the year: 3 moored buoys with 11 maritime meteorological and 

oceanographic sensors 
(b) operational as of 31 August: 3 
(c) reporting on GTS at 31 August: 3 

Purpose of programme: operational meteorological and oceanographic observation 

Main deployment areas: Sea of Japan, western North Pacific 

B. Maritime Safety Agency 

Number and type of buoys: 
(a) deployed during the year: 24 surface drifters with holey sock drogues and SST sensors 
(b) operational as of 31 August: 20 
(c) reporting on GTS at 31 August. None 

Purpose of programme: ocean research (ocean circulation) 

Main deployment areas: North Pacific, Indian .and Antarctic Oceans 

C. Japan Marine Science and Technology Center 

Number and type of buoys: 
· (a) deployed during the year: 

(Type 1) 
(Type 2) 
(Type 3) 
(Type 4) 
(Type 5) 
(Type 6) 
(Type 7) 
(Type 8) 

(b) operational as of 31 August: 
(Type 1) 
(Type 2) 
(Type 3) 
(Type 4) 

2 drifters (Ice-Ocean Environmental Buoy) 
2 subsurface ADCP moorings 
2 subsurface current meter moorings 
1 subsurface current meter mooring 
1 subsurface current meter mooring 
7 subsurface ADCP moorings 
5 acoustic tomography moorings (400Hz type) 
4 meteorological and subsurface oceanographic surface 
moorings {TRITON buoys) 

2 
2 
2 
0 
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(TypeS) 1 
(Type 6) 7 
(Type 7) 0 
(Type 8) 0 

(c) reporting on GTS at 31 August: None 

Purpose of programme: 

Main deployment area: 

(Type 1) 
(Type 2) 
(Type 3) 
(Type 4} 
(TypeS) 
(Type 6) 
(Type 7) .. 

(Type 8) 

(Type 1) 
(Type2)" 
(Type 3) 

(Type 4) 
(TypeS) 
(Type 6) 
(Type 7) 
(Type 8) 

D. University of Tokyo 

Number and type of buoys: 

met/sea-ice/ocean research 
ocean research 
ocean research 
ocean research 
ocean research 
ocean research 
ocean ·research 
met/ocean research 

Arctic Ocean (Beaufort Gyre) · 
Arctic Ocean (Beaufort Gyre) and the Sea of Okhotsk . 
Arctic Ocean (Beaufort Gyre) and southeast of Hokkaido 
(Oyashio region) 

south of Japan (Izu Ridge) 
east of Japan (37 .SN, 1S2.SE) 
western tropical Pacific 
south of Japan 
western tropical Pacific 

(a) deployed during the year: 7 compact surface drifters with drogues 
(b) operational as of 31 August: · 1 · 
(c) reporting on GTS at 31 August: None 

Purpose of programme: 

Main deployment areas: . 

E. Tokai University 

Number and type of buoys: 

ocean research (Kuroshio waiin ·water and-transport process of 
fish larvae) 

Ku~oshio Extension ~egion and tropical western .North Pacific 

(a) deployed during the year: None 
(b) operational as of31 August: 1 surface drifter with SST sensors, without drogue 
(c) reporting on GTS at 31 August: None 

Purpose of programme: research on ocean environment 

Main deployment areas: North Pacific 
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F. National Research Institute of Far Seas Fisheries, Fisheries Agency 

Number and type of buoys: 
(a) deployed during the year: 1 surface drifter 
(b) operational as of 31 August: 1 
(c) reporting on GTS at 31 August: None 

Purpose of programme: tracking fish eggs and larvae 

Main deployment areas: Bering Sea 

G. Hokkaido National Fisheries Research Institute, Fisheries Agency 

Number and type of buoys: 
(a) deployed during the year: 3 moored buoys 
(b) operational as of 31 August: 3 
(c) reporting on GTS at 31 August: None 

Purpose of programme: ocean research 

Main deployment areas: Oyashio region 

H. Tohoku National FISheries Research Institute, Fisheries Agency 

Number and type of buoys: 
(a) deployed during the year: 1 subsurface ADCP mooring 
(b) operational as of 31 August: 1 
(c) reporting on GTS at 31 August: None 

Purpose of programme: ocean research (ocean circulation) 

Main deployment areas: Oyasbio region 

PLANNED PROGRAMMES 

A. Japan Meteorological Agency 

Number and type of buoys planned 
for deployment in next 12 months: 3 moored buoys with 11 maritime meteorological and 

oceanographic sensors. All the buoys are operated round the 
year. 

Purpose of programme: operational meteorological and oceanographic observation 

Main deployment areas: seas around Japan 
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B. Maritime Safety Agency . 

Number and type of buoys planned 
for deployment in next 12 months: 16 surf~ce ~ers with holey sock ·drogues and SST sen8ors 

Purpose of programme: ocean research (ocean circula~on) 

Main deployment areas: North _P~~c, .Indian and Antarctic Oceans 

C. Japan Marine Science and Technology Center 

Number and type of buoys pl~ed . 
for deployment in next 12 months: 

(Type 1) 
(Type 2) 
(Type3) 
(TypeS) 
(Type 6) 
(Type 8) 

Purpose of programme: 

Main deployment area: 

{Type 9) 
(Type 10) 

(Type'i) 
(Type2) 
(Type 3) 
(Type 5) 
(Type 6) 
(Type 8) 
(Type 9,) .. 
(Type 10) 

(Type 1) 
(Type 2) 
(Type 3) 

(Type 5) 
(Type 6) 
(Type 8) 
(Type 9) 
(Type 10} 

D. University of Tokyo 

Number and types of buoys planned 

2 drifters (Ice-Ocean Environmental Buoy) 
2 subsurface ADCP moorings 
2 subsurface ciurent meter moorings 
1 subsurface current meter mpOring 
6 subsurface ADCP 'moorings · 
9 meteorol<;>gical and subsurface oceanograp~c surface 
mooringS (TRiToN buoys) , 
1 subsurface current. meter mooring 
5 acoustic tomography moorings (200Hz type) · 

~e~sea-icei~ean research ... 
ocean research 
~anr~earch 
ocean research" 
ocean research 
met/ocean research 
ocean re~e.arch 

. ocean research 

Arctic Ocean (Beaufort Gyre) 

. : 

Arctic Ocean (Beaufort Gyre) and the Sea of Okhotsk 
Arctic Ocean (Beaufort Gyre) and ~puth~ast of llo19c~do 
(Oyashio region) · 
east of Japan (37.5N, 152.5E) 
western tropical Pacific 
western tropical Pacific 
western tropical Pacific (south of Mindanao) 
central tropical Pacific 

for deployment in next 12 months: 6 compact surface drifters with drogues 
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Purpose of programme: ocean research (Kuroshio warm water) 

Main deployment areas: Kuroshio Extension region 

E. Tokai University 

Number and types of buoys planned 
for deployment in next 12 months: 4 surface drifters with holey sock drogues and SST sensors 

Purpose of programme: research on ocean environment 

Main deployment areas: North Pacific 

F. National Research Institute of Far Seas Fisheries, Fisheries Agency 

Number and types of buoys planned 
for deployment in next 12 months: 1 surface drifter 

Purpose of programme: tracking fish eggs and larvae 

Main deployment areas: Bering Sea 

G. Hok.kaido National Fisheries Research Institute, Fisheries Agency 

Number and types of buoys planned 
for deployment in next 12 months: 3 moored buoys 

Purpose of programme: ocean research 

Main deployment areas: Oyashio region 

H. Tohoku National Fisheries Research Institute, Fisheries Agency 

Number and types of buoys planned 
for deployment in next 12 months: 

Purpose of programme: 

Main deployment areas: 

1 subsurface ADCP mooring 
1 subsurface current meter mooring 

ocean research (ocean circulation) 

Oyashio region 
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TECHNICAL DEVELOPMENT 

{b) Instrumentation: 

The Japan Meteorological Agency (JMA) developed a new automated system to measure the 
concentrations of atmospheric and oceanic carbon dioxide (C02). The system was mounted on the 
JMA buoy in the East China Sea and had observed C02 from 30 June 1997 through 6 January 1998. 
During the period, the concentrations of both atmospheric and oceanic C02 were continuously well 
determined. 

SPECIAL COMMENTS 

{b) Communications: 

The all data of the three moored buoys of Japan Meteorological Agency are transmitted through 
Geostationary Meteorological Satellite (GMS) and. are inserted onto the GTS. Data from the rest of· 
Japanese buoys are collected via the ARGOS system. 

(d) Others: 

The Japan Meteorological Agency (JMA) deployed a PAlACE float east of Japan in May 1998, and 
has been inserting its temperature profile data onto GTS in the form of the BUOY message since July 
1998. JMA is encoding BUOY messages from the original data sent from· the Service ARGOS via 
INTERNET. The Service ARGOS is expected to prepare BUOY messages from the PALACE type 
data for the insertion onto the GTS. 
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THE NETHERLANDS 

Year: 1998 

CURRENT PROGRAMMES 

A Agency or programme 

Number and type of buoys 

Purpose of programme 

Main deployment areas 

8 Agency or programme 

Number and type of buoys 

Purpose of programme 

Main deployment areas 

PLANNED PROGRAMMES 

A· Agency or programme 

Royal Netherlands Meteorological Institute (KNMI) 

(a) deployed during year 
(b) operational at 3 I August 
(c) reporting on GTS at 3 I August 

3 (CS) 
3 
3 

Participating in the EGOS drifting buoy programme 
for operational meteorology and oceanography 

North Atlantic 

Netherlands Institute for Sea Research (NIOZ) 

(a) deployed during year 5 
(b) operational at 3 I August I 

(c) reporting on GTS at 3 I August I 

Study of the North Atlantic surface circulation under 
the terms of the WOCE and CLIVAR programmes. 
For that reason the kinematics of the surface flow near 
the European ocean margin, especially in the Bay of 
Biscay, are monitored in order to identify the mean 
flow and seasonal and eddy characteristics of the 
Eastern Boundary Current along the continental slope. 
In a previous phase the attention was focused on the 
surface circulation in the north~eastem North Atlantic 
(Iceland Basin and Rockall Channel) and the exchange 
of surface water between the North Atlantic Ocean and 
the Norwegian Sea. 

North Atlantic 

KNMI 

Number and type of buoys planned for deployment in next I 2 months: 2 

Purpose of programme EGOS 

Main deployment areas North Atlantic 
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B Agency or Programme NIOZ 

Number and type of buoys planned for deployment in next r 2 months: none 

Purpose of programme N I A. 

Main deployment areas NfA. 

TECHNICAL DEVELOPMENTS 

(a) Buoy design 

(b) Instrumentation I buoy in test situation with GPS receiver 

(c) Others 

PUBLICATIONS (on programme plans, technical developments, QC reports etc.) 

I. Statistics of buoy data from buoys within EGOS programme are published in quarterly 
reports (UKMO) and monthly statistics (Meteo-France); Monthly Report by the 
Technical Secretariat of EGOS. 

2. Otto,,L. and H.M. van Aken (1996) Surface circulation in the north-east Atlantic as 
observed with drifters. deep-sea Research I, 4 3, 467-499. 

3· VanAken, H.M. and G. Becker (1996) Hydrography and through-flow in the north
eastern North Atlantic Ocean; the Nansen Project. Progress in Oceanography, 3 8, 

. 279~346. 

SPECIAL COMMENTS (if any) 

(a) 

(b) 

(c) 

Quality of buoy data 

Communications 

Buoy lifetimes 

(d) Others 

see under Publications 

all buoys are tracked by Argos System 

see relevant EGOS documents 
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DATA BUOY CO-OPERATION PANEL ANNUAL REPORT 

Country NEW ZEALAND 
Year 1998 

CURRENT PROGRAMMES 
A. Agency : Meteorological Service of New Zealand Ltd (MSNZ) 

Number and type of buoys: 
(a) deployed during the year : 5 Drifters - 4 FGGE, 1 WSD 
(b) operational at 31 August: 7 Drifters 
(c) reporting on GTS as at 31 August : 7 Drifters 

Purpose of programme: Real-time buoy data for weather forecasting 

Main deployment areas: Tasman Sea 

PLANNED PROGRAMMES 
A. Agency: Meteorological Service of New Zealand Ltd (MSNZ) 

Number and type of buoys planned for deployment in next 12 months: 5 drifters, 
or as many as required to maximise 7.0 PTT years. 

Purpose of programme: Real-time buoy data for weather forecasting 

Main deployment areas: Tasman Sea 

PUBLICATIONS Nil 

SPECIAL COMMENTS 

A. Quality of buoy data: see recovered buoys below 

B. Communications: All buoys are tracked by the Argos system. 

C. Buoy Lifetimes: MSNZ Buoys give long operational service. This is because of 
MetService's active Buoy Recovery policy where buoy positions are monitored as 
they near the NZ coast so they can be recovered where possible. This has 
resulted in buoys being recovered, refurbished and redeployed two, three and 
four times. All buoys are deployed in the Tasman Sea, where the prevailing 
westerly currents eventually carry buoys back towards New Zealand, enabling 
around 80°/o of buoys to be recovered. 

Over the last ten years, twenty one buoys have been recycled through 43 
deployments, to keep an optimum network of seven buoys operating. Of the six 
buoys operational as at 1 October 1998, two are on their first deployment, three 
are on their second deployment and one is on its third deployment. Another 
buoy is about to be deployed for the fourth time. 

The high number of recoveries shortens individual buoy lifetimes. In 
MetService's case it is more representative to look at cumulative lifetimes 
achieved by buoys over several deployments. Lifetime is counted until 
barometer failure, transmission failure or recovery. The Average Cumulative 
Lifetime of the twenty one buoys, including the six operational at 1 October 1998 
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is 34 months. Looking at individual buoys, #8586, #7179 and #6439 have each 
been deployed and recovered three times, achieving cumulative lifetimes of 52, 
62 and 80 months each respectively. 

D. Recovered Buoys: 
In the twelve months to 1 October 1998, three buoys (#8586, #22189 and #2948) 
were successfully recovered from the NZ coast. All three buoys were still fully 
operational and providing good data until recovery. Buoy 8586 was recovered 
after beaching in Northland, after eighteen months at sea on its third 
deployment. Unfortunately MetService has been unable to persuade the finder of 
this buoy to surrender it. Buoy 22189 beached after fifteen months on its second 
deployment and was returned in good order to MetService. Buoy 2948 owned by 
the Bureau of Meteorology was recovered from close to the Maui Oil field by a 
support vessel supplied with the latest Argos buoy position. 

The sensors of all recovered buoys are calibrated and compared with pre
deployment calibrations to find out how they performed during their time at sea. 
Particular attention is paid to any sensors flagged as defective during operational 
data monitoring. 
Pressure Sensors : Post recovery calibrations on Buoy 2948 found the barometer 
(Vaisala) to be within 0.1hPa over the pressure range 900 to 1050 hPa. Buoy 22189 
has yet to be lab tested, but a spot check at ambient pressure showed the 
barometer (Paroscientific) to be 0.25hPa low. 
Temperature ·Sensors: The air and sea temperature sensors on Buoy 2948 were 
checked and found to be satisfactory, while a spot check of Buoy 22189looked 
good. · · 

The recovered buoys will be fitted with new batteries and drogue lines and· after a 
complete calibration of all sensors, will be redeployed. The. refurl?ishment and 
redeployment of Buoy 2948 will be done in consultation with the Bureau of 
Meteorology. 
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DATA BUOY CO-OPERATION PANEL 

Fonnat for national reports on current and planned programmes 

Country: Portugal 

Year: I998 

CURRENT PROGRAMMES 

A Agency or programme: 

Number and type of buoys: 

Purpose of programme: 

Main deployment areas: 

B. Agency or programme: 

0 Tempo eo Clima em Portugal 

(a) 

(b) 

deployed during year: 

operational at 3I August: 

I SVP-B 

I SVP-B 

(c) reporting on GTS at 3I August: I SVP-B 

(a) 

(b) 

operational: 

met/ocean research: 

(c) developmental: 

yes 

Atlantic Ocean, near Portugese coast. 

(as above, repeat as often as necessary) 
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A participation drivell actio11 
group of the Data Buoy 

Co-operation Pa11el 

ISABP-5 
DOC7 

SOUTH AFRICAN WEATHER BUREAU: 
PRESENT ACTIVITIES AND FUTURE PLANS 

South Africa started the year (inter-sessional period Sept 1997- July 1998) with 
25 drifters operational. The South African Weather (SA WB) drifter programme 
is maintained mainly to supply data for use in operational forecasting. The 
deployments are thus done in areas where data is required from, but also where 
these positions would compliment deployments by other agencies. 
The vast majority of deployments done by the SA WB are a mixture of SA WB 
and AOML SVP-B drifters. 

1997 1998 

Sept Oct Nov Dec Jan Feb March Apr May Jun Jul 

16 1 nil 3 17 2 nil nil 1 nil nil 

DEPLOYlvfENT TEMPO OF 40 DRIFTERS 

The deployment during September 1997 was under taken by ships of opportunity 
emoute from Cape Town to Buenos Aires or St Helena and Ascension due to a 
delay in the departure of the SA Agulhas to Gough Island. The remainder was 
deployed during routine voyages to Antarctica, Gough and Marion Islands. 
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Two drifters failed on deployment and another after 8 days. A further 10 drifters 
failed after an average of 116days. Three(3) drifters were sent to Reunion 
Met service and two of these have been deployed in the Indian Ocean. The third 
is still awaiting a suitable deployment opportunity. 

Three(3) drifters were received from the Marine Hydrophysical Institute of the 
National Academy of Science of Ukraine. Two have been deployed. One 
stopped transmitting after 48 days. The remaining buoy will be deployed on the 
Gough voyage. A TOGA drifter with wind sensor was deployed close to 
Cape Town and is now tnoving up the west coast of Africa. Good wind reports 
are received frotn the drifter. Good satisfying results are received from 
:NIETOCEAN drifters and 21 of the present operational drifters was deployed 
before June 1997 with 9 of these drifters deployed in Jan/Feb 1997. 

FUTURE PLANS 

AOrvfl are sending us 10 Technocean drifters with certain modifications. We 
are planning to deploy 30 drifters during the forthcoming inter-sessional period. 
These drifters will mainly be used to maintain the existing network of drifters 
in the South Atlantic. 

Approximately 13 drifters will be deployed during the routine voyage to Gough 
Island in Septetnber 1998. Included are three SVP-B wind drifters. The 
retnainder will be deployed during the routine voyages to Antarctica in Dec 1998 
and Marion Island in May 1999. See the attached proposed buoy deploytnent 
opportunity voyages. 

The SA WB will continue, as in the past, to provide support by tneans of the Port 
Meteorological Officer in Durban and Cape Town. 
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DATA BUOY CO-OPERATION PANEL 

UK NATIONAL REPORT • 1998 

CURRENT PROGRAMMES 

Institute: 
Programme: 

Meteorological Office 
EGOS 

Number & type of buoys: 
a) deployed during year: 23 drifters (15 WOCE + 8 TOGA), 1 moored* 
b) operational at 31 August: 20 drifters (8 WOCE + 12 TOGA), 14 moored 
c) reporting on GTS at 31 August: 20 drifters (8 WOCE + 12 TOGA), 14 moored 

Note: Two of the 14 moored buoys are joint projects between the UK Meteorological Office and Mateo-France. 
The Gascogne buoy was deployed in July 1998 

Purpose of programme: Operational meteorology, oceanography and climate research 
Main deployment areas: North Atlantic, Bay of Biscay and North Sea 

Institute: 
Programme: 

Meteorological Office 
IABP 

Number & type of buoys: 
a) deployed during year: 2 ice buoys (air-dropped) 
b) operational at 31 August: 3 
c) reporting on GTS at 31 August: 3 

Purpose of programme: Operational meteorology, oceanography and climate research 
Main deployment areas: Arctic Ocean 

Institute: 
Programme: 

Meteorological Office 
ISABP 

Number & type of buoys: 
a) deployed during year: 1 TOGA WSD drifter 
b) operational at 31 August: 1 
c) reporting on GTS at 31 August: 1 

Purpose of programme: Operational meteorology and oceanography 
Main deployment areas: South Atlantic Ocean 

Institute: CCMS Dunstaffnage Marine Laboratory and Defence Evaluation and Research Agency 
Programme: Adaptive sampling buoys 
Number & type of buoys: 

a) deployed during year: 2 ASBs 
b) operational at 31 August: 
c) reporting on GTS at 31 August: 

Purpose of programme: Physical oceanography 
Main deployment areas: Coastal seas 

PLANNED PROGRAMMES 

Institute: CCMS Plymouth Marine Laboratory 
Programme: SOIREE I CARUSO 
Number & type of buoys planned for deployment in the next 12 months: 2 drifters 



Purpose of programme: 

Main deployment areas: 
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Physical oceanography 

Southern Ocean and North Sea 

TECHNICAL DEVELOPMENTS 

Trials of alternative satellite communications systems (Dunstaffnage Marine Laboratory). 

Development of adaptive sampling drifters incorporating on board intelligence and GPS (Dunstaffnage Marine 
Laboratory and Defence Evaluation and Research Agency). 
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NATIONAL DATA BUOY REPORT 1999 

UNITED STAT.ES OF AMERICA 

In support of marine weather forecasts, ocean, coastal and climate studies, and other 
scientific studies, the United States had a total of 4,137 Argos platforms for the 12 
month period ending September 1998. Of this total, 2,336 were drifting buoys, 1 ,038 
of which reported on the GTS. 228 of the drifting buoys were air deployed in the 
Atlantic and Pacific Oceans by the U.S. Navy for scientific and operational ocean and 
marine weather applications. The United States also maintains a network of 137 
moored data buoys located in waters around the continental United States, Alaska, 
Hawaii, Guam and the tropical Pacific. All of the moored buoys are reported on the 
GTS. Of the moored buoys, 70 transmitted through Argos and 67 transmitted through 
GOES. The United States agencies which sponsor the programs supporting these 
data buoys include the National Oceanic and Atmospheric Administration, the 
Department of Transportation, the National Science Foundation, the Department of 
Defense, the Department of the Interior, and numerous state institutions. 

For 1999, as shown below, over 2000 drifting buoys are planned for deployment. The 
distribution of these buoys by ocean basin is: 607- Pacific; 815 -Atlantic; 353 - Indian; 
21 - Arctic; 43 - Gulf of Mexico; 33 - Great Lakes; and 118 at coastal locations to be 
determined. In addition, about 195 moored buoys are slated for deployment as 
follows: 113- Pacific; 12- Atlantic: 5- Arctic; 13- Gulf of Mexico; and 66 in coastal 
waters. 

A. NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

1 . National Data Buoy Center 
Purpose: To provide operational meteorological and oceanographic data. 
Location and No.: (a) Drifters: Emergency Response- 9 

(b) ·Moorings: Coastal U.S.- 57 

2. Oceanic & Atmospheric Research - Environmental Research Labs 
Purpose: To study biological and physical oceanographic processes and to 

study surface wave and currents in the Great Lakes. 
Location and No.: (a) Drifters: Pacific - 259 

Atlantic - 112 
Indian- 70 
Antarctic - 79 
Great Lakes - 33 

(b) Moorings: Pacific- 93 
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3. Office of Global Programs 
Purpose: To provide meteorological and oceanographic observations for the 

monitoring and prediction of climate change and circulation studies. 
Location and No.: (a) Drifters: Atlantic- 40 

Pacific- 82 
(b) Moorings: Coastal - 3 

4. National Environmental Satellite and Data Information Service 
(Includes the Navy/NOAA Joint Ice Center) 
Purpose: To provide meteorological and oceanographic observations for Arctic 

analysis and forecasting and ocean optical properties. 
Location and No.: (a) Drifters: Arctic- 20 

5. National Weather Service 
Purpose: To provide meteorological observations for weather analysis and 

forecasting. 
Location and No.: (a) Drifters: Pacific- 71 

6. National Ocean Service 
Purpose: Oil spill response 
Location and No.: (a) Drifters: Coastal- 3 

7. Coastal Ocean Program 
Purpose: To study marine ecological systems for GLOBEC. 
Location and No.: (a) Drifters: Pacific- 38 

B. DEPARTMENT OF TRANSPORTATION - U.S. COAST GUARD 
Purpose: To collect current and sea surface temperature data for ice berg 

movement and deterioration and search and rescue operations. 
Location and No.: (a) Drifters: Atlantic - 45 

C. NATIONAL SCIENCE FOUNDATION 
(Funding for several Universities and Institutions) 

Purpose: To provide meteorological and oceanographic observations for the 
WOCE Surface Velocity Program, circulation studies, and biological 
and chemical oceanography programs. 

Location and No.: (a) Drifters: Atlantic- 470 
Pacific - 1 06 
Indian- 208 

(b) Moorings: Atlantic - 10 
Pacific- 2 
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D. DEPARTMENT OF DEFENSE 

1 . Naval Oceanographic Office 
Purpose: Collection of real-time data for operational analysis and forecasting. 
Location and No.: (a) Drifters: Atlantic - 95 

Pacific - 130 
Indian- 75 

2. Office of Naval Research 
Purpose: Physical oceanography studies. 
Location and No.: (a) Drifters: Atlantic- 115 

Pacific- 50 
(b) Moorings: Atlantic- 7 

Pacific- 8 

E. DEPARTMENT OF INTERIOR - MINERALS MANAGEMENT SERVICE 
Purpose: To study circulation patterns in the continental shelf areas. 
Location and No.: (a) Drifters: Gulf of Mexico - 24 

F. NON-PROFIT INSTITUTIONS/ORGANIZATIONS 
Purpose: Near shore biological studies; shallow water oceanographic studies; 

and meteorological and oceanographic observations in the Arctic. 
Location and No.: (a) Drifters: Caribbean - 6 

Coastal- 3 
(b) Moorings: Atlantic- 5 

Arctic- 5 
Gulf of Mexico - 13 
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REPORTS FROM THE DBCP ACTION GROUPS 

At its tenth session (La Jolla, November 1994), the Panel adopted the following guidelines 
regarding its action groups: 

1. An action group of the DBC is an independent self-funded body that maintains, as a significant 
element of its responsibilities, an observational buoy programme providing meteorological and 
oceanographic data for real-time and/or research purposes in support of the World Weather watch, the World 
Climate Research Programme, the Global Climate Observing System, the Global Ocean Observing System 
and other relevant WMO and IOC programmes. 

2. Action groups of the DBCP shall support the aims and objectives of the DBCP as set out in the 
terms of reference of the DBCP in particular with respect to: 

(a) provision of good quality and ~ely data to users; 

(b) insertion of real-time (or near real-time) data into the GTS; 

(c) exchange of information on data buoy activities and development and transfer of appropriate 
technology. 

3. An action group may be regional or national in nature provided that its programme benefits a 
regional or international community. 

4. To be adopted as an action group of the DBCP the terms of reference or operating principles of the 
body or programme shall be submitted to a session of the DBCP for formal approval. Once approved these 
shall be lodged with the Secretariats ofWMO and IOC. 

5. On its part the DBCP shall support the activities of its adopted action groups and especially through 
the assistance of the officers of the DBCP, its technical co-ordinator and the Secretariats ofWMO and IOC 
as far as resources allow. 

6. Action groups of the DBCP shall submit annual reports of their activities to the chairman of the 
DBCP. 

The Panel has at present seven action groups, the reports of which follow: 

ACTION GROUPS 

The European Group on Ocean Stations (EGO) 

The International Arctic Buoy Programme (IABP) 

The International Programme for Antarctic Buoys (IP AB) 

The International Buoy Programme for the Indian Ocean (IBPIO) 

The International South Atlantic Buoy Programme (ISABP) 

The Global Drifter Programme (GDP) 

The TAO Implementation Panel 

page 

2 

15 

32 

44 

48 

52 

57 
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The European Group on Ocean Stations (EGOS) was established in 1988, with the objective of 
maintaining a network of operational ocean stations for observation of oceanographic and meteorological 
data on a near real-time basis. 

M~tOO-Francejoined EGOS in 1997, increasing the number of members to 9. The operational costs of the 
programme are borne by the members. Fmancial contributions to a common fund are made on a 
voluntary basis. The programme activities are co-ordinated through the Technical Secretariat and 
managed by the Management Committee, composed of one representative from each of the participating 
states. 

Reports on the status of the EGOS buoy programmes are issued by the EGOS Technical Secretariat on a 
moothly basis in the EGOS Technical D?cument series. 

The number of drifting buoys operating in the EGOS programme at the end of each month in the 
intersessional period varied between 34 and 50. A total of 62 buoys were deployed and 49 buoys ceased 
to operate in the intersessional period. The average operational lifetime of the EGOS drifting buoys that 
ceased to operate in the period was 291 days. In 1996 this number was 336 days, and in 1997 252 days. 
The average age of the EGOS operational buoys was 182 days on Sept 30. 1998. 

In addition to the drifting buoys 6 moored buoys west of the British Isles belonging to the UK Met. Office 
and two moored buoys operated jointly by France and UK were part of EGOS. 

All EGOS drifting buoys observe air pressure and sea surface temperature. About half of the buoys also 
observe air ~mperature. The observation programme for the moored buoys is more comprehensive, and 
includes data such as waves and humidity. The calculated air pressure tendency and housekeeping data 
are also in the routine reports, which include the last asynoptic observation together with stored 
(synoptic) observations. 

The data are transmitted via the NOAA/ Argos satellite system and received by three Local User 
Terminals, located in Ssmdre Str~mfjord, Oslo and Toulouse, respectively. The data are further 
disseminated via the GTS on a near real-time basis. 

Data quality and data regularity are controlled and monitored on a quasi real-time basis. On average the 
data are received at the meteorological centres about 20-30 minutes after the observations are made. In 
1997 a very high proportion of the operational air pressure data from the North Atlantic north of the 
main shipping lanes was provided through the EGOS drifting buoy programme. 

THE EGOS brochure that was issued in 1996 has continued to help stimulate relations with other data 
buoy groups and organisations. The brochure will be updated in 1998. EGOS is on the World Wide 
Web as one of the DBCP Action Groups (http://www.shom.fr/meteolegos). 
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The European Group on Ocean Stations (EGOS), an Action Group of the DBCP, was formally 
established on December 1, 1988. The main objective of the group is to maintain a network of 
operational stations for observation of meteorological and oceanographic data from the North Atlantic on 
near real-time basis. 

The project is managed by the EGOS Management Committee, composed of one representative from 
each of the participating states. The costs of the operation of the group are borne by the participants. 
Fmancial contributions to a common fund are made on a voluntary basis. 

Participation in the EGOS is based on Letters of Agreement signed by the directors of the respective 
participating institutions. The Summary of Agreements and the Rules of Procedures have been deposited 
with the Secretary-General of WMO and the Secretary of IOC. 

The EGOS Technical Document No. 77 ('EGOS Basic Documents') contains relevant background 
information on formal issues such as the 'Summary of Arrangements', the EGOS Project and the Joint 
Programmes maintained and co-ordinated by EGOS. 

2. THE MANAGEMENT COMMITTEE OF EGOS 

The Management Committee met twice during the reporting period: 

• The winter meeting was held at the IOC headquarters in Paris, December 2-3, 1997. At this 
meeting the Management committee elected Mr. Wynn Jones (UKMO) as Chairman, and elected 
Mr. Wil C. M. van Dijk (KNMI) as Vice-Chairman. Iceland offered to host the 1998 summer 
meetings of EGOS. A report on the conclusions and recommendations of the December meeting 
is in EGOS Techn. Doc. No. 169. 

• The summer meeting was held at the Icelandic Meteorological Office in Reykjavik, Iceland, June 
18-19, 1998. 

3. THE TECHNICAL SUBGROUP OF EGOS 

The Technical Subgroup met twice during the reporting period, in combination with the Management 
Committee meetings (see above): 

• At the IOC headquarters in Paris on December 2-3, 1997. At this meeting the Technical Subgroup 
Committee unanimously elected Mr. Pierre Blouch as Chairman, to hold office until the end of the 
next December session of the Technical Subgroup. The recommendations from the meeting have 
been issued as EGOS Technical Doc. No. 168. 

• The summer meeting was held at the Icelandic Meteorological Office in Reykjavik, Iceland, June 
18-19, 1998. 

4. MEMBERSHIP OF EGOS 

In 1997 the members of EGOS were: 

• Denmark 
• Gennany 
0 Iceland 
• Ireland 
• France 

Danish Meteorological Institute 
German Weather Service 
The Icelandic Meteorological Office 
Irish Meteorological Service 
Meteo-France 
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• The Netherlands 
• Norway 
• Sweden 
• United Kingdom 

Royal Netherlands Meteorological Institute 
The Norwegian Meteorological Institute 
Swedish Meteorological and Hydrological Institute 
United Kingdom Meteorological Office 
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France became a full member in 1997. This was agreed upon at the meeting of the Management 
Committee in December 1996. At the winter meetings in Paris, December 2-3, 1997, Spain was 
represented by observers from 2 institutions: Servicio de Observacion, Madrid, and Puerto del Estado, 
Madrid. Spain has expressed a wish to become a member of EGOS in 1998. 

5. THE EGOS TECHNICAL SECRETARIAT 

The Technical Secretariat has continued its functions according to the Terms of Reference and the 
insttuctions given by the Management Committee and on the basis of the contract. 

The contract for the Technical Secretariat is between WMO and CMR, and all main secretariat functions 
lie with Christian Michelsen Research, Norway. Mr. TorleifLothe succeeded Mr. Lars Golmen as EGOS 
Technical Secretary in January 1998. 

The Technical Secretary has continued to co-ordinate the EGOS drifting buoy programme, following the 
established routines. The status of the operating buoys has been closely monitored in close co-operation 
with Mr. Flosi H. Sigurdsson in Iceland and Mr. Pierre Blouch at CMM in Brest. 
Other routine actions have included: 

To co-ordinate information to CLS Argos and the LUT operators whenever 
-.a new buoy is deployed, for insertion on GTS, 
- an operating buoy has failed or run ashore, for removal from GTS, 
- the status of a buoy or one of its sensors has changed. 

To co-ordinate information to respective owners of buoys whenever 
- a new buoy is deployed 
- an operational buoy has failed or its operative status has changed 
- a buoy has run ashore 
- a buoy has been reported recovered by e.g. local fishermen. 

To update the database at CMR on the history and status of each EGOS buoy. 

To maintain the list of WMO numbers and PTf numbers relevant to EGOS. 

Activities at the Secretariat had increased significantly in the intersessional period, as the number of 
buoys deployed had almost doubled since 1996, and also that the EGOS membership had increased. 
Discussions have continued on the possibilities of sharing work task between CMR and EGOS member 
institutes such as CMM. Task sharing has already taken place on an informal basis. 

6. LIAISON WITH INTERNATIONAL ORGANISATIONS 

In 1997 EGOS maintained a close aH>peration with international organisations working in the same 
field. 

WMOandiOC 
WMO manages the EGOS Common Fund and financial matters on ·behalf of the EGOS Management 
Committee. 

WMO and IOC were represented at the EGOS meetings in June and December 1997 by Mr. Yves 
Tr~glos, Assistant Secretary of the IOC. 
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Mr. Yves Treglos, Assistant Secretary of the IOC, represented DBCP on the summer meetings of EGOS 
in Sweden. The Technical Co-ordinator of the DBCP, Mr. Etienne Charpentier, attended the December 
meetings in Paris. 

The day-to-day control for the EGOS drifting buoys at the Technical Secretariat was maintained and 
supported by the Technical Co-ordinator of the DBCP. The mail distribution list for data quality control 
buoy-qc@vedur.is was used at an increased level for communication and information exchange. 

The DBCP Internet server address for GTS buoy dataflow control: 

http://dbcp.nos.noaa.gov/data.flow.btml 

bad frequently been used by the Technical Stx:retary to inspect if a certain buoy was transmitting or not 
on GTS, and also active sensors. The service provides overview (not true data or positions) for the 
previous 7 days. 

Mr. Wynn Jones represented EGOS at the DBCP-XIII meeting in La Reunion in October 1997. Mr. 
Flosi H. Sigurdsson represented EGOS at the CGC meeting in Oslo, in August 1997. Reports on EGOS 
were presented at these meetings by the EGOS representatives. 

7. EGOS DRIFTING BUOYS 

7.1 Development of the operational programme 

The annual average for the number of operational EGOS drifting buoys in each month has shown a slow 
but steady increase during the previous years. Operational means transmitting at least air pressure. The 
number for each month varied between 34 and 50 buoys in the intersessional period. 



70 

60 

50 

40 

ANNEX II, p. 8 

EGOS Technical Document No. 183 page7 

Figure. 1. Number of operational drifting buoys in EGOS at the end of each month, for the years 1992-
1998. 

As at October 1st, 1998, a total of 47 drifting buoys were operating in EGOS, 29 in EGOS North and 18 
in EGOS South area. (Figure 2) 8 of these were ConMar buoys, of which 4 have GPS receiver, 13 were 
Metocean TOOA type, of which two had wind sensors, 5 were Marisonde buoys and 21 were of SVP-B 
type. 4 of the SVP-Bs had wind sensors and two had salinity sensors. 

Buoys reporting air pressure, September 30, 1998 
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Figure. 2. Distribution of EGOS buoys at September 30, 1998. 
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7.2 Deployment of new buoys 

Drifting buoys are supplied by most EGOS members. Most members supply 1 or 2 buoys per year. 
UKMO and M6t00- France has so far been the biggest contributors in 1997, with about 30 and 15 
deployments per year, respectively. 

Pre-deployment testing and deployment of buoys in EGOS is organised through UKMO, the Icelandic 
Meteorological Office in Reykjavik, CMR in Bergen, and M6t00- France in Brest, depending of which 
buoy is being deployed. 
A total number of 62 drifting buoys were deployed in EGOS in the intersessional period. These were 
either ConMar CIS buoys (5), Metocean FGGE type buoys (11), Marisonde buoys (7) or SVP-B type 
buoys (39). 6 of the SVP-Bs had wind sensors. Four of the Con Mar buoys had a GPS receiver. See Table 
1 and Fig. 4 for other details. 

Table. 1. EGOS driftinG buo~ deelol:ed Seetember 30. 1997- Seetember 30. 1998 

WMO ARGOS Owner Buoy DepDate CF Deployed Comment 
from 

65562 3675 N CIS 01.02.98 Bergen-RAL 
65562 4270 G CIB-GPS 23.11.97 Bergen-RAL 
62519 5250 FR SVP-B 01.01.98 Faded France 
65571 4275 IR CIB-GPS 26.04.98 Bergen-RAL 
62506 5826 FR MS-Gi 26.03.98 France 
44601 5878 FR SVP-BW 14.04.98 Iceland 
44609 5879 FR SVP-BW 08.12.97 Faded Iceland 
44610 5881 FR SVP-B 09.12.97 Faded Iceland 
44602 5883 FR SVP-BW 13.04.98 Iceland 
44606 6148 FR SVP-BW 18.04.98 Air Depl. 
41596 6216 FR SVP-BW 02.04.98 Failed France 
44603 6571 FR SVP-B 14.04.98 Iceland 
44604 6572 FR SVP-B 15.04.98 Iceland 
41597 6573 FR SVP-B 31.03.98 France 
64529 6669 G C/B-GPS 25.04.98 Bergen-RAL 
44726 12539 UK SVP-B 13.05.98 Iceland 
44776 12540 UK SVP-B 12.05.98 Iceland 
44743 12541 UK SVP-B 17.04.98 Air Depl. 
44779 12543 UK SVP-B 18.04.98 Air Depl. 
64552 12658 UK SVP-B 06.12.97 Faded Iceland 
44761 12660 UK SVP-B 07.12.97 Faded Iceland 
44616 12661 UK SVP-B 17.10.97 Faded Iceland 
44765 12662 UK SVP-B 02.10.97 Faded Iceland 
44763 12663 UK SVP-B 17.10.97 Faded Iceland 
44614 12665 UK SVP-B 21.12.97 Faded Iceland 
64530 12666 UK SVP-B 04.12.97 Faded Iceland 
44766 12667 UK SVP-B 22.12.97 Faded Iceland 
62751 15503 FR SVP-B 01.02.98 Faded France 
62755 15510 FR MS-GT 01.02.98 Faded France 
62758 15516 FR MS-GT 01.02.98 France 
62501 15534 FR MS-GT 27.03.98 Faded France 
44775 26741 UK MO 08.06.98 Iceland Redeployed 
44780 26742 UK MO 11.11.97 Iceland 
44617 26744 UK MO 10.11.97 Iceland 
44772 26747 UK MO 12.12.97 Failed Iceland 
65591 26748 UK MO 03.12.97 Iceland 
62551 27939 FR SVP-B 31.01.98 Faded France 
44613 28467 UK MO 17.04.98 Air Dept. 
44742 28471 UK MO 17.04.98 Air Depl. 
44774 28472 UK MO 18.04.98 Air DeEL 
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44778 28473 UK MO 18.04.98 Air Depl. 
12575 UK SVP-B 17.08.98 Failed Air Depl 

44772 12577 UK SVP-B 17.08.98 Air Depl 
12579 UK SVP-B 17.08.98 Failed Air Depl. 
12578 UK SVP-B 17.08.98 Failed Air Dep. 

62514 6151 Fr SVP-B 17.08.98 Air Depl. 
62515 6569 Fr SVP-B 17.08.98 Air Depl. 
65599 28477 UK MO-W 27.09.98 Iceland 
62516 1363 FR. SVP-B 17.09.98 Failed France Prototype 
62519 6570 FR. SVP-B 18.09.98 France 
62511 12729 FR. SVP-BS 19.09.98 France 
44764 28464 UK MO 29.09.98 Iceland 
44777 12593 UK SVP-BW 18.04.98 Failed Air Depl. 
44770 12542 UK SVP-B 08.06.98 Iceland 
44767 12576 UK SVP-B 09.06.98 Iceland 
62512 12730 FR. SVP-BS 19.09.98 France 
62513 12731 FR. SVP-BS 18.09.98 France 
62520 14431 FR. MS-B 18.09.98 France 
62518 6149 FR. SVP-B 19.09.98 France 
62517 5823 FR. MS-Gi 18.09.98 France 
62554 14430 FR MS-B 19.09.98 France 
65581 2294 G CB-GPS 08.07.98 Bergen-RAL 

Operational lifetime in the intersessional period 

49 EGOS buoys ceased to operate in the intersessionaJ period Oct-1997- Oct 1998. Details are found in 
Table 2. This includes buoys that completely failed to transmit due to technical fai lure or batlery 
exhaustion, buoys with air pressure sensor failure and buoys that ran ashore. Of the tolaJ 49 buoys ceased 
to operate, 6 failed shortly after deployment, 36 faded, and 7 ran ashore. 

The average lifetime for the drifting buoys that ceased to operate in 1997 was 252 days, in comparison to 
336 days the previous year, which was the highest average since EGOS, was established. For the 
intersessional period, the average is 291 days. Fig. 6 shows the development of annual average lifetimes 
for EGOS drifting buoys for the last 9 years. 
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The decline in the average lifetime in 1997 may be a combination of many buoys running aground (14), 
and the fact that many of the SVP-B drifters had very short lifetime. The average lifetime for the 11 
SVP-Bs that failed in 1997 was 145 days, in comparison to 303 days for the other types of buoys. The 
failure of 1 (of 11) SVP-B can be attributed to running agroun~ in comparison to 14 (of23) for the other 
types. Most of the SVP-B's deployed later in the year seemed to operate for 7-8 months, and the average 
lifetime for the SVP-B's excluding failures within 30 days is 227 days. The reasons for the many failures 
of SVP-B drifters are subject to further investigation. The average lifetime for the SVP-Bs improved to 
185 days during the intersessiooal peri~ and the number of early failures was to 7 (of 39). 

Table 2 List of all EGOS buoys that ceased to operate September 30,1997 --September 30, 
1998 

WMO ARGOS Owner Buoy Type DepDate Stopped Cause of Op.Days Comment 
Failure 

44726 2955 UK MO 31.10.96 01.10.97 Faded 335 
65593 3039 IR C/S-GPS 01.01.97 05.10.97 faded 277 
44605 27933 FR SVP-B 16.02.97 07.10.97 Faded 233 
62712 3188 UK SVP-B 24.01.97 15.10.97 faded 264 
44613 3306 UK MO 03.03.97 15.10.97 Faded 226 
62804 26743 UK MO 03.01.97 22.10.97 ashore 292 
44608 27938 FR SVP-B 13.02.97 17.11.97 Faded 277 
44772 26747 UK MO 12.12.97 01.01.98 Failed 20 
44743 1248 UK MO 21.08.96 05.01.98 Ashore 502 
62556 27935 FR SVP-B 11.04.97 28.01.98 Faded 292 
62555 27932 FR SVP-B 11.04.97 02.02.98 Faded 297 
62519 5250 FR SVP-B 01.01.98 05.02.98 Faded 35 
44742 26753 UK MO-W 05.01.97 05.02.98 ashore 396 
62552 3008 FR CfW 12.04.97 11.02.98 Faded 305 
65596 3036 NL C/S-GPS 01.12.96 14.02.98 faded 440 
44610 5881 FR SVP-B 09.12.97 22.02.98 Faded 75 
44769 26749 UK MO 15.04.97 03.03.98 faded 322 
44728 1254 UK MO 23.12.96 10.03.98 Faded 442 
44760 2947 UK MO 07.07.95 17.03.98 Faded 984 
62554 14430 FR SVP-B 11.04.97 18.03.98 Faded 341 
41596 6216 FR SVP-BW 02.04.98 04.04.98 Failed 2 
44762 26754 UK MO-W 06.01.97 04.04.98 Ashore 453 
62697 2959 UK MO-W 06.01.97 16.04.98 Ashore 465 Re-depl 
44777 12593 UK SVP-BW 18.04.98 19.04.98 Failed 1 
44761 12660 UK SVP-B 07.12.97 08.05.98 Faded 152 
62755 15510 FR MS-GT 01.02.98 14.05.98 Faded 102 
44624 2958 UK MO-W 25.12.96 27.05.98 Faded 518 
44766 12667 UK SVP-B 22.12.97 01.06.98 Faded 161 
64552 12658 UK SVP-B 06.12.97 02.06.98 Faded 178 
62558 27931 FR SVP-B 14.09.97 03.06.98 Faded 262 
62751 15503 FR SVP-B 01.02.98 08.06.98 Faded 127 
44614 12665 UK SVP-B 21.12.97 10.06.98 Faded 171 
44763 12663 UK SVP-B 17.10.97 12.06.98 Faded 238 
62501 15534 FR MS-GT 27.03.98 12.06.98 Faded 11 
65594 1252 UK MO 09.07.95 25.06.98 Faded 1082 
62803 3209 UK MO 06.01.97 29.06.98 Ashore 539 
44771 12659 UK SVP-B 03.09.97 04.07.98 Faded 304 
64530 12666 UK SVP-B 04.12.97 09.07.98 Faded 217 
62551 27939 FR SVP-B 31.01.98 15.07.98 Faded 165 
44616 12661 UK SVP-B 17.10.97 31.07.98 Faded 287 
62557 27930 FR SVP-B 12.09.97 03.08.98 Faded 325 
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12575 UK SVP-B 17.08.98 18.08.98 Failed 1 
12579 UK SVP-B 17.08.98 18.08.98 Failed 1 
12578 UK SVP-B 17.08.98 18.08.98 Failed 1 

44765 12662 UK SVP-B 02.10.97 21.08.98 Faded 323 
62553 3009 FR CFW 11.04.97 26.08.98 Faded 502 Rec. 
44621 26752 UK MO-W 10.06.97 08.09.98 Ashore 455 
44609 5879 FR SVP-BW 08.12.97 18.09.98 Faded 284 
44727 3098 UK MO 14.04.97 28.09.98 Faded 532 

7.5 Data reception and dissemination 

The data from the buoys in the EGOS North are received by CLS-Argos in Toulouse and by the Lurs in 
Oslo and Sf6Ddre SttfM]lfjord which are operated by the Norwegian and Danish Met servi~ 
respectively. Data are further disseminated from these centtes on the GTS on a near real-time basis. 

The EGOS south region (south of 50~ can only be adequately served by CLS-Argos in Toulouse, and 
the data are therefore disseminated on the GTS mainly by M~ France in Toulouse (LFPW). 

Studies have been carried out at the Icelandic Meteorological Office on the mean number of useful 
reports from the EGOS North drifting buoys received in Reykjavik per day via LFPW (Toulouse), ENMI 
(Oslo) and BGSF (S0ndre Stt0mfjord). These investigations include studies on the effect of data 
reception from three LliTs, on the data recovery rate and on the data reception via the GTS as a function 
of the hour of the day, with "cut-off" times of90 and 210 minutes respectively 

7.6 Data Quality and Data Quality Control 

The data quality conttol for the EGOS buoys is based on the quasi-real-time control carried out at the 
Meteorological Office in Iceland and on the weekly and monthly statistics produced by the UK 
Meteorological Office, and on the quarterly reports on drifting buoys in the North Atlantic made by the 
UK Met Office. 

Dubious or erroneous data are reported to the Technical Secretary who instructs the CLS Argos and the 
other LUI' operators to delete the erroneous information from the GTS messages. 

The data quality conttol information is available on the INTERNET through the mailing list, which is 
operated by the Icelandic Meteorological Office. 

M~~ France in Brest provides regularly data quality information for the EGOS buoys. Monthly 
statistics are shared according to the origin of the reports on GTS. The statistics are available on 
http://www,sbQID.fr/meteolrechstat 

8. TECHNICAL DEVELOPMENTS 

8.1 Air pressure sensors 

A comparison made by the UKMO between SOLA TRON and PAROSCIENTIFIC barometers had shown 
that the differences in measurements between the two sensors were insignificant. . In 1997 the UK 
installed SOLARTRON barometers on all of their TOGA (FGGE) style EGOS buoys. Also CMR in 
Bergen made their electronics unit adaptable to the SOLARTRON barometer in 1997. 



ANNEX II, p. 13 

EGOS Technical Document No. 183 

8.2 GPS Navigation Receiver in Drifting Buoys 

page 12 

In December 1994 the first EGOS drifting buoy (Dutch CIS buoy, Argos Id. No. 3036) with a GPS 
receiver installed was deployed in EGOS North, as a test on equipment performance and data output. The 
objectives of introducing the GPS option were to improve position accuracy and to increase data 
reception from areas or time periods with poorer Argos satellite coverage. Also by using the buoy's own 
GPS position Argos positioning might become superfluous; the transmission rate could be reduced from 
90 sec to 200 sec. with a consequential saving in Argos cost. The GPS also ensures that the real time 
clock on the buoy is updated and correct. 

The test in 1994 was only partially successful, as the buoy suffered an early failure. However, it was 
recovered, refurbished and redeployed in November 1996, now modified to transmit at the 200 sec 
repetition rate. The buoy was still in operation by the end of 1997. A new CIS (Irish, Argos Id No 3039) 
with GPS was deployed in January 1997. Although the lifetime of buoy 3039 was acceptable (275 days) 
the reception remained poor relative to 3036 and other buoys. Buoy 3039 had a slight change in the 
antenna fixture (bracket) relative to 3036, and the poor reception could be attributed to this. A total of 4 
GPS positioned ConMar Drifters (CIS and C/B) are now operational. The Technical Secretary presented 
a study of the performance of the GPS at the EGOS summer meeting in Reykjavik. It was concluded that 
the GPS is now nearly 100% effective. 

8.3 Checksum 

Checksum encoding and comparison is one option offered by CLS and the LUTs as part of the automatic 
data quality control before data are inserted on GTS. Data transmission errors may thus be eliminated. 
From 1996, all new C/S and METOCEAN drifting buoys operated in EGOS compute and transmit a data 
checksum as part of the data format. Checksums are also incorporated in the SVP-B drifter messages. 

8.4 SVP-BW Drifters 

During the winter 1996-97, MetOO--France tested a Metocean SVP-BW drifter able to report wind 
observations. Wind speed is obtained acoustically using an hydrophone assembly suspended 
approximatively 10 metres below the surface unit. As for FGGE type buoys, wind direction is obtained 

using a fixed vane in combination with a compass located in the surface unit. No significant differences 
in measurements were found when compared to other buoys. Since this test, other drifters of that kind 
have been deployed in various areas inclosing in the tropics. 

9. EGOS MOORED BUOYS 

The United Kingdom has continued to operate a network of 6 moored buoys in the Atlantic west of the 
British Isles (Kl-K5 and RARH). The UK also bas established a moored buoy station at about N 47.3°, 
W 9° (the 'Brittany' buoy). In July 1998, a new station, the 'Gascoine' station in N45.23°, W005° was 
established in co-operation with MetOO-France. All these eight buoys are part of EGOS. See Fig 2 for 
locations. 

11. PARTICIPATION IN INTERNATIONAL MEETINGS 

In 1997 EGOS bas been represented at the following international meetings: 

• DBCP-XIII meeting in La Reunion, on October 13.- 17. 1997. The EGOS was formally represented 
by Mr. Wynn Jones, UKMO. 
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o CGC meeting held in Copenhagen on 26-28 August 1998. EGOS was formally represented by Mr. 
Hreinn Hjartarson, Iceland 

• A summary report on the EGOS activities was prepared and presented at both these meetings. 
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INTERNATIONAL ARCT IC BUOY PROGRAM 

DAVID A. BENNER 

U.S. NATIONAL ICE CENTER 

(http ://www.natice.noaa.gov) 

APPROXIMATELY 40 BUOYS SPACED OVER 400 
KM SQUARE GRID 
MEASURE ENVIRONMENTAL PARAMETERS 

-SURFACE ATMOSPHERIC PRESSURE 
-SURFACE AIR TEMPERATURE 

-SEA ICE DRIIT 
DATA MANAGEMENT AND ARCHIVAL 

STANDARDIZATION OF BUOY DESIGN FOR 
AERIAL AND SURFACE DEPLOY ABLE BUOYS 

COORD INA TED DEPLOYMENT STRATEGY 

SUCCESSFULLY DEPLOYED 14 BUOYS 
I'RESENTL Y 34 BUOYS OPERATING IN NETWORK 
PARTICIPANT COOPERATION - WHITE TRIDENT-98 
SUPPORT FOR SII EBA. SCICEX & NOW PROJECTS 
NICOP RUSSIAN BUOY INITIATIVE 
GENERATION OF ROUTINE AIR TEMPERATURE 
FIELDS 

ESTABLISH AND MAINTAIN OBSERVATIONAL 
BUOY NETWORK IN TilE ARCTIC OCEAN 
DISTRIBUTE DATA IN REAL-TIME VIA GTS 
MAINTAIN INDEPENDENT QUALITY
CONTROLLED DATA ARCHIVE 

PROMOTE COOPERATION \VITI~ OTHER RELATED 
PROGRAMS 

Applied Physics Laboratory/ University of Washington 

(http://inbp.apl.washington.edu) 

DAILY (12 GMT) INTERPOLATED BUOY POSITIONS 
DAILY 912 GMT) ICE VELOCITY FIELDS 

12 HOURLY ANALYSIS OF SURFACE PRESSURE 
12 HOURLY ANALYSIS OF GEOSTROPHIC WINDS 

MONTHLY MEAN SURF ACE PRESSURE FIELDS 

DAILY SURFACE AIR TEMPERATURE FIELDS• 
MONTIILY MEAN AIR TEMPERATURE FIELDS• 
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DATE ARGOS "''~:1 0 EXPR 
DEPLOYED ID ID # 
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Aug98 1351 48531 484 
Aug96 1556 48111 314 
Aug98 1793 48533 19 
Aug97 1SXJ1 15511 557 
Aug97 1SXJ1 15511 557 
Aug98 1SXJ4 15514 557 
Aug98 1SXJ5 15515 557 
Aug98 1SXJ6 15516 557 
Aug97 1385 15549 1053 
Sep98 1388 15557 1053 
Apl'98 1416 47513 1053 
Sep97 1417 48571 1053 
[Aug~~ j004 ,!jjjj lU.) J 
[Aug9S jc:HU .!.lOll jl4 

Apl'98 4954 48580 1053 
Sep 97 7105 695 
Iu198 8356 11345 181 
Aug96 9357 63663 919 
May91 10667 48531 1016 
MCJY 91 10668 48531 1016 
Sep97 11795 48519 181 
Aug98 14954 15573 919 
Aug98 14955 15574 919 
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Aug96 19579 48518 1053 
[JU1 ~0 14.!.!S W.)J 
[Mal' 90 .!.0fi9J 4&5 iS 10.5J 
Sep97 16696 48576 1053 
Iu196 16699 48573 1053 
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Polar Science Center 
International Arctic Buoy Program (IABP) 

IABP Participants 

The International Arctic Buoy Program (IABP) is funded and managed by its participants. Representing 
eight countries, participants include operational and research agencies, meteorological and 
oceanographic institutes, and nongovernmental organizations. Participant contributions include 
equipment, services, and program coordination as well as funding. 

Back to IABP Home Page 
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Polar Science Center 
International Arctic Buoy Program (IABP) 

Some Research Highlights Using IABP datasets 

This section is under construction. 

• Backwards Trajectory Analysis 

Using the IABP data, "backwards" trajectories can be analyzed to dete(Oline the origin of a piece 
of ice, given its current location and time. 

In this example, Pfirman S.L. , etal. (soon to be published), have studied the origin of smectite 
samples taken in the Arctic Basin. The location and concentration of each sample is shown by 
small colqred dots. The squigley lines, color coded by percent concentration of smectite in the 
sample, show the backwards trajecties of each sample. These trajectories have been "stopped" at 
the mean fastice edge shown by the thick black line. Concentrations of smectite in sea floor 
samples are indicated by colored octagons. The smectite concentrations of the sea ice samples are 
shown to generally, match the characteristics of the source area. On this map, the perennial ice 
pack is shown in white, marginal ice zone is shown in light grey, the open water area is shown in 
dark gray, and land is shown in black. 

IABP Data Animations 

The IABP mean surface pressure field analysis supports the classical analysis of Prik, Namias, and 
Gorshkov. Mean monthly pressure fields reveal large interannual variability in the polar regions. 

When the pattern of daily ice motion is overlaid on the pressure fields, the ice clearly follows the 
isobars. 

• 12-hourly Pressure Fields and Buoy Motions, April I to May 3 L I 993. 
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Pressure fields are contoured over a map of the arctic basin. The vectors emanate from the current 
buoy positions. A length of 1 em on the screen roughly corresponds to a buoy velocity of 2 cm/s. 

WARNING: This demo takes 3M of disk space. 

• Seasonal Mean Pressure Fields and Ice Motion. 

Seasonal mean ice motion shown using red arrows, follow the contours of the seasonal mean 
pressure fields shown in yellow. The blue shading indicates an area of high pressure and the white 
shading, areas of low pressure. The green indicates openwater. 

WARNING: This demo is not small either. 

Back to IABP Home Page 

Back to Polar Science Center Home Page 

Comments to webmaster 

Last Revised: February 6, 1996 
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An article for the WCRP Newsletter No. 3 

The International Arctic Buoy Programme 

The perennial ice cover of the Arctic Ocean is an ideal platform tor automatic 
meteorological stations. Typical Arctic ice floes are 1-2 km in diameter, 2-4m in thickness, move 
1-200 km in a month, and are remarkably resistant to fracture. In the early 1950's, scientists of 
the Arctic and Antarctic Research Institute (MAl, St. Petersburg, Russian Federation) designed 
a Drifting Automatic Radio-Meteorological Station (DARMS), which became the workhorse of 
an extensive meteorological network in the Siberian Sector of the Arctic Ocean (1953-1972). 
Station location was determined by HF radiowave triangulation from a number of coastal 

stations; basic meteorological data were reported and available in near-real time. 

In the early 1970's, a number of satellite-linked automatic data buoy systems were 
developed by USA scientists and tested in the Arctic Ocean. The technology for satellite 
navigation and data transmission evolved quickly, and, by the mid 1970's, the possibility of a 
basin-wide meteorological network for the Arctic Ocean was recognized. In 1978, the US 
National Science Foundation granted funds to the University of Washington to acquire and air 
deploy 20 buoys throughout the Arctic Basin. This programme was seen as a contribution to the 
Global Weather Experiment (1978-79) and as the initiation of a multi-year monitoring programme 
in support of the second GARP objective, which later evolved into the World Climate Research 
Programme. Within the first months of 1979, a basin-wide network was in place, reporting 
surface air pressure, air temperature, and station location. After termination of the Global 
Weather Experiment, the buoy programme was primarily supported by US National 
Oceanographic and Atmospheric Administration (NOM), with contributions from a coalition of 
oth&i agencies (1980-1989). In 1979, Norway began its own regional buoy programme to 
support research and weather forecasting near Svalbard; Canada was also planning a buoy 
programme to support Arctic forecast centres. 

In 1990, the feasibility of establishing an international data buoy programme for the Arctic 
was studied by WCRP and in the next year the International Arctic Buoy Programme (IABP) was 
established and accepted as an Action Group of the WMOIIOC Data Buoy Co-operation Panel. 
The IABP is managed by its Participants, those operational agencies, meteorological and 
oceanographic institutes, research agencies, and non-governmental organizations that are 
interested in the Arctic Ocean studies and contribute actively to the programme. Presently there 
are 24 Participants in the IABP. The objectives of the IABP are "to establish and maintain a 
network of drifting buoys in the Arctic Ocean to provide meteorological and oceanographic data 
for real-time operational requirements and research purposes including support to the World 
Climate Research Programme and the World Weather Watch Programme ... 

The Marine Environmental Data Service, Canada, has responsibility for archiving the 
IABP data flowing daily through the Global Telecommunications System, and they maintain the 
operational archive. The Polar Science Center, University of Washington, Seattle, WA, USA 
maintains and distributes a research quality archive and many derived products from the IABP 
data. The IABP Web Site is: http://iabp.apl.washington.edu/. 
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The network of 15-25 buoys, with a nominal separation of 500 km, is combined with 
coastal meteorological stations to define the synoptic pressure patterns north of 70°N. The 
available record of quality surface pressure data define the basic statistics (e.g., mean annual 
cycle, synoptic variability, and interannual variability). Results on decadal scale variability show 
the Arctic Basin to be a centre for extraordinarily large change. Walsh et al {1996) compared two 
eight-year records, 1979-86 and 1989-94, and found a 4 mb difference between the means of 
these two periods. A seasonal analysis revealed an even larger change for the early winter 
season (November-January). 

Surface pressure is a key meteorological variable over the Arctic Ocean because of its 
connection to the surface wind and surface wind stress. Co-variance studies between the 
geostrophic wind, which is proportional to the horizontal gradient of pressure, and 12-hourly 
averaged surface wind shows typical correlations of 0.97. Further studies suggest simple 
relationships between surface wind and the tractional forces exerted on the ice cover. 
Meteorological data from the IABP can resolve the 12-hourly surface winds to within 1-2m/sec 
and explain about 90°/o of the variance of the surface air stress. In this sense, the Arctic Ocean 
may be one of the best observed regions of the World Ocean. 

In the beginning years of the Arctic drifting buoy programmes, surface air temperature 
was considered to be a secondary variable. There was little demand from the operational 
community for quality 2-m air temperature data because such data were not routinely assimilated 
into weather forecasts. The sea-ice research community was focused on studies of the 
mechanical response of pack ice to the wind stress and the seasonal cycle of air temperature 
was adequate for much of the large-scale Arctic Ocean thennodynamics research. The acsence 
of a pressing requirement for synoptic temperature data was complemented by technical issues. 
Because many of the buoys were designed for parachute deployment, incorporation of a 

shielded and ventilated thermistor was difficult. Temperature data from the early Arctic buoy 
programmes should be used with care, because many of the thermistors were contained inside 
the buoy hull. The lack of ventilation and the tendency for the buoys to be covered with snow, 
combined to produce an underestimate short-term variability and to introduce a warm bias. 

In the mid 1980's, the climate community began the call for quality surface air 
temperature from the ice covered oceans. The call was in response to early GCM simulations 
suggesting a high latitude amplification of greenhouse warming, under which the wintertime 
Arctic may warm by 15-20°C. Note, modem simulations place the wintertime warming in the 
6-12cc range; still the largest surface change· on the globe. New estimates of natural 
interannual surface air temperature variability in the Arctic gives a standard deviation of 3°C for 
wintertime monthly means. Thus, the ice-covered Arctic Ocean has a most favourable signal to 
noise ratio for greenhouse related global change. In 1985, the Arctic Buoy Programmes began 
the design and preferential installation of stations having ventilated and shielded thermistors at 
2m. Many of the IABP buoys now report temperatures with RMS error less than 0.5°C. 

Locations of the meteorological stations are determined by the Argos positioning system. 
The Argos circular RMS value of 500 m in the 1980's has now been improved to 100 m. More 
recently, many of the buoy positions are located by the Global Positioning System with typical 
errors of 100 m. The time series of positions is analyzed to determine buoy velocity. As the 
typical daily average, ice velocity is 7 em/sec, the buoy data captures more than 99~~ of the daily 
varic:.nce. 

- 3 -

The basic kinematics and statistics of ice motion are well documented by analyses of the 
individual buoy trajectories. Daily, monthly, and annual fields of sea-ice motion have been 
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prepared since 1979 and define the means and variances of sea-ice motion and deformation 
throughout the Arctic Basin (see the Figure). More recently, the buoy data have been combined 
with successive images from satellite based active and passive microwave instruments. This 
merged analysis has produced high quality fields of ice motion !rom all of the Arctic Ocean. 

Nansen (1905) first noted that the ice pack readily responds to the wind, drifting about 
45° to the right of the wind with about 2o/o of the wind speed. Co-variance studies have combined 
the buoy trajectory data with the fields of geostrophic wind to further quantify the wind/ice motion 
relationship; e.g., see Thorndike and Colony (1982). On time scales of days to years, the linear 
response of sea ice to the local geostrophic wind explains about 70°/o of the ice motion variance. 
Maury (1855) recognized that sailing vessels were effected by both wind and surface ocean 
current. Using wind and navigation data from many vessels, he was able to prepare excellent 
charts of surface currents for much of the World Ocean. Similarly, the direct frictionally driven 
ice motion can be subtracted to infer the underlying surface ocean currents. 

Recently the International Arctic Buoy Programme data have been used extensively in 
studies of pollution transport, energy and momentum exchange, and freshwater fluxes. The data 
also play a key role in forcing and validating mathematical models of the sea-ice/ocean coupled 
system. 1998 marks the twentieth year of the several Arctic buoy programmes. A 
mini-conference will be held in Seattle, WA, USA from 3-4 August, to summarize the scientific 
achievements and to review the future of the IABP. 
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Figure Caption 

Mean field of sea-ice motion in the Arctic Basin based on 1979 through 1996 buoy data. The 
isochrones represent the number of years the ice resides in the Basin before exiting through the 
Fram Strait. 

R. Colony 
V. Savtchenko 
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INTERNATIONAL ARCTIC BUOY PROGRAMME (IABP) CHAIRMAN'S · AND 
COORDINATOR'S REPORT FOR THE -FOURTEENTH SESSIO_N OF THE DATA BUOY 
COOPERATION PANEL, MARATHON, FLORIDA.(U.S.A.), 12 T0·16 OCTOBER 1998 

· prepared 30 August 1998 

This report will focus on activities of the International Arctic Buoy Programme that have occurred 
since the report filed August 1997 for the 13th session of the Data Buoy Cooperation Panel. The 
report will also outline upcoming activities including directions that IABP Participants and the IABP 
executive would like the program to head. 1998 was not only the year of the eighth annual business 
meeting of the IABP, it also marked the 20th year of the Arctic buoy program. In celebration of this 
anniversary, the IABP business meeting was followed by an arctic buoy conference and an ice 
workshop. The 2-day mini conference "The Arctic Buoy Program - Scientific Achievements from the 
first 20 years" was sponsored by the IABP and the DBCP. The 2 'Y:! day workshop "Operational Sea 
Ice Charts of the Arctic - Scientific Achievements from the first 400 years" was sponsored by 
ACSYS (Arctic Climate System Study of the World Research Programme) and the US National Ice 
Center. The ACSYS international office in Oslo is collating proceedings from both the arctic buoy 
conference and the ice workshop. 

For an up-to-date listing of IABP participants, monthly maps of the IABP buoys in place and their 
status, buoy diagrams, IABP images and plots to browse and borrow, IABP data animations, 
pointers to ice charts and more please access the IABP homepage maintained at the Polar Science 
Center, Applied Physics Laboratory, University of Washington: http://iabp.apl.washington.edu 

INTERNATIONAL ARCTIC BUOY PROGRAMME (IABP) EIGHTH ANNUAL MEETING 
SEATTLE, U.S.A., JULY 1998 
Members of the International Arctic Buoy Programme met 29-31 July in Seattle, Washington, USA 
for the eighth annual business meeting of the program. The meeting was hosted by the Polar 
Science Centre, Applied Physics Laboratory, University of Washington. 

MEETING HIGHLIGHTS 
· New executive - The IABP executive changed chairman and coordinator-wise at the IABP 1998 
annual meeting. Roger Colony, a founding member of both the Arctic buoy program and the 
International Arctic Buoy Programme, and the coordinator of the IABP since its formation 1991, is 
headed for a new job at the University of Alaska and Brian O'Donnell, Chairman of the IABP for all 
but one of the years of the IABP's existence, has moved to Environment Canada's Pacific and 
Yukon Region where the buoys are in water rather than on ice. 
The present IABP executive is: 

Chairman: Tim Goos, Environment Canada, Canada 
Vice Chairman: Thor Kvinge, Christian Michelsen Research, Norway 
Member: Ivan Frolov, Arctic and Antarctic Research Institute, Russia 
Member: Dave Benner, U.S. National Ice Center, U.S.A. 

and the appointed Coordinator is Ignatius Rigor, Polar Science Center, U.S.A 

Common interests with the IPAB (International Programme for Antarctic Buoys) - Items of 
common interest to the Participants of the IABP and the IPAB will be explored by the coordinator of 
the IABP. 

IABP Chairman's! Coordinator's Report for 14'h DBCP 
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IABP data on CD-ROM - MEDS (Marine Environmental Data Service), Fisheries and Ocean, 
Canada, will work with the coordinator of the IABP and one of the Participants to develop a CD
ROM containing IABP data. It was noted that such data is available via the web from IABP 
homepage but a CD-ROM would facilitate access to, and use of, the data. 

Real time processing of meteorological data - The timeliness of meteorological data getting onto 
GTS from local users terminals (LUTs) versus from the Service Argos facilities at Toulouse and 
Landover will be investigated. It was noted that data processed at Service Argos facilities have 
greater position accuracy than data processed at the LUTs such as Edmonton. Specifically, 
Environment Canada is interested in the merits of an HRPT station at Resolute or Eureka to put 
Arctic buoy data onto GTS. The question is how much of the buoy data presently not being 
received from the satellite in real time would a station at Resolute or Eureka be able to acquire and 
process and get onto GTS in real time? Additionally what would be the time advantage of such an 
HRPT station for buoy data onto GTS versus the existing systems of real-time and stored data 
being received at stations such as Fairbanks and transmitted to Service Argos, Landover, for 
processing and input to GTS ? 

IABP data is being used - Ignatius Rigor, Polar Science Centre, presented two examples of the 
use of IABP buoy data (A multitude of uses were outlined at the Arctic buoy mini-conference): 
• predicting the drift of the SHEBA ice camp (Figure 2) and the position and deformation of the 

SCICEX survey area and 
• inclusion of IABP surface air temperatures in global climatology such as that of Jones et al. 

(Jones, P.O. , M. New, D.E. Parker, S. Martin, and I. G. Rigor, Surface air temperature 
and its changes over the past 150 years, Rev. of Geophysics, submitted, July 1998). 

IABP PARTICIPANTS 
Participants of the IABP remain a mix of operational agencies, meteorological and oceanographic 
institutes, research agencies and non-government organizations that are interested in the Arctic 
Ocean and who contribute actively to the program. IABP Participants continue to seek partners 
within their respective countries and internationally who are willing to supply additional buoys or 
sensors for existing buoys so that the IABP can grow. 

CURRENT BUOY ARRAY AND COOPERATION 
Per Figure 1, the buoy array across the Arctic Basin as of 11 August 1998 was comprised of 20 
buoys - the SHEBA buoys being counted as a single buoy due to their spacing - The array includes 
3 buoys belonging to the U.S. National Ice Center deployed via landing on ice by Environment 
Canada using Twin Otter time provided in part by Polar Continental Shelf Project. The deployment 
flights were conducted from Eureka and a member of the U.S. National Ice Centre accompanied the 
first of the two deployment flights. There was also a June air drop of twoCALIBs in the Canadian 
Beaufort but one of buoys never did transmit pressure information - became a position only buoy -
and the other succumbed mid July to what is believed the breakup of the ice in the Beaufort. 
Indeed, the ice across the Beaufort by mid August was near the absolute minimum ever observed. 

1998 DEPLOYMENTS TO COME 

IABP Chairman's! Coordinator's Report for 14th DBCP 
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Ongoing Process- Deployments to replenish the buoy array across the Arctic Basin are ongoing. 
Buoys fail due to battery power coming to an end, other buoys exit the Arctic Basin for the North 
Atlantic and the ice that supports then melts away, and buoys fall through the ice while others get 
crushed as ice rafts and ridges. The number of operational buoys is usually at a peak late summer 
(September) and at a minimum during the early spring (March). 

The following outlines planned 1998 deployments from 11 August onward. Many of the buoys are 
likely in place on ice as this report is being written 30 August. Figure 3 shows the planned 
deployments, projected positions of the existing array 01 September (dark dots), and 01 October 
(fainter dots), and the ice 11 August 1998. 
• 2 ICEX buoys provided by Alfred Wegener lnst. and 1 AARI buoy provided by AARI I (US) Office 

of Naval Research Europe, Laptev Sea, from the Polarstem, August, (red) square 
• 7 ICEX air buoys provided by UK Meteorological Office (2), Polar Science Centre I Japan 

Marine Science and Technology Center (3), Norwegian Meteorological Institute (1), andNorsk 
Polarinstitutt (1), Beaufort and East Siberian Seas, via U.S. Naval Oceanographic Office C-130 
"White Tridenr air drop, August, big solid (red) dots 

• 2 AARI buoys provided by AARI I (US) Office of Naval Research Europe, North Barents and 
North Kara Sea, via the vessel Federov, August, (red) diamonds 

• 1 CES Zeno buoy, provided by US National Ice Center, Beaufort Sea, via US Coast Guard 
icebreaker Polar Star, August or September, (red) triangle 

• 2 CES Zeno buoys, provided by US National Ice Center, Beaufort Sea, via US submarine. 
August or September, (red) open circles 

NEW DIRECTIONS 
Under ice data.- It was noted by Roger Colony that oceanographers have noticed a significant 
warming of the Arctic Ocean and the erosion of the layer of cold water extending from the surface to 
200 metres. Is this a signal of climate change or a signature of natural climate variability? Buoys on 
ice to measure and feed to GTS the IABP principle parameters of surface air temperature and 
surface atmospheric pressure remain key to the IABP program. However, IABP participants look to 
the (expanded) use of POP (Polar Ocean Profiler) buoys to monitor upper ocean temperatures and 
salinity. The Participants will search for a dedicated person within the IABP to be a principal 
investigator in support of the deployment of POP buoys. 

Tim Goes, Chairman IABP 
Atmospheric Environment Branch 
Environment Canada 
Twin Atria Bldg - 2"d Floor 
Edmonton, Alberta 
T6B 2X3 
Canada 

IABP Chairman's! Coordinator's Report 

Ignatius Rigor, Coordinator, IABP 
Polar Science Center 
Applied Physics Laboratory 

University of Washington 
1013 NE 40th Street 
Seattle, WA 98105 
U.S.A. 

for 14th DBCP 
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Figure 1. Buoy rna I table, 11 August 1998 
International Arctic Buoy Program 
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Figure 2. SHEBA position projections 

® Apnl15: 76.12 N 165.55 W 
Monthly Drift, 1979- 1996 

• Mean Dnft + • August31 : 77 81N 170.22W sd=133.8 km. 

The reported position of the SHEBA camp 30 August was 79 33'N 160 04'W which is 
about 160 nautical miles northeast of the 15 April projection for 31 August ! 

IABP Chairman's! Coordinator's Report for 14th OBCP 
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Figure 3. Deployments, the existing buoy array positions projected to 01 October 
1998, and the ice 11 August 1998 

Projected Buoy Driit irom August 11 , 199B to October 1, 199B 

IABP Chairman's! Coordinator's Report for 141h DBCP 
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Report of the IP AB Co-ordinator 

Buoy activity, 1996-1998 

After a growth in the number of buoy deployments under IP AB in 1995 and 1996, the 
number of platforms deployed dropped in 1997 and dropped again further in 1998 
(although further deployments are planned in this year). The major foci of activity 
remained the Weddell Sea (US, Germany and Finland) and the East Antarctic sector 
between 20°E and 160°E (Australia). There have been very few deployments under IPAB 
in the Bellingshausen, Amundsen or Ross Seas, although the Geophysical Institute, 
University of Alaska, schedules new deployments in this region for May 1998. [Footnote: 
These were successfully deployed.] 

Almost all IP AB drifters have been deployed as part of individual institution research 
programmes, and there has been very little activity from operational meteorological 
agencies. Data from most IP AB buoys are however contributed to forecasting agencies via 
the Global Telecommunications System. 

Between Jantiary 1995 and May 1998 there -have been a total of 66 buoys deployments 
under IP AB auspices. Activities during the period since the last IP AB meeting (August 
1996) are detailed in the following Annexes. Annex C 1 provides details of the types of 
buoys and their deployments and Annex C2 shows IP AB buoy drift tracks for the 3 years 
1996 to 1998. 

Statistics of all buoy deployments since 1995 are shown in Annex C3. This illustrates the 
·number of buoys active buoys in each month, subdivided into three major sectors of 
Antarctica; the average number of drifters active in each year; and- the average monthly 
distribution of active platforms. Even at a peak, the number ofactive drifters falls far short 
of the optimum requirement. Seasonally buoy numbers· show a peak in late autumn when 
most are deployed from vessels. A second peak in August is the result of a large number 
of short-term drifters deployed as part of a 1995 winter process study. Buoy numbers drop 
steadily after the maximum due botli to instrument failures, and to northward divergence, 
which takes many buoys out of the region of interest to IP AB. Although many drifters 
have sufficient battery power to operate for 2 or more years, only very few survive within 
the Antarctic pack for a second winter. 

Expected future deployments 

New deployments are expected in the Ross Sea (2 meteorological buoys and 5 drifters 
only; Geophysical Institute, Alaska), the Mertz Polynya region around 145°E ( 4-5 
meteorological buoys and a large number of drifters only; AAD, Australia), and in the 
Weddell Sea (10-12 meteorological buoys over 2 years; AWl, Germany). The coordinator 
has been advised of no other future deployments. 
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Participants 

To enroll as a participant in the program an institution must submit a Letter of detailing the 
anticipated contribution of the organization to the Programme. This may be by 
contributing drifters, deployment opportunities or data collection and processing. 

The number of enrolled participants remained constant at 16 until the present meeting, 
when it increased to 19 from 12 different countries. At present only 3-4 of the participants 
are actively deploying buoys. 

Data Handling 

Three-hourly synoptic data from drifters included in the Programme are routed by Service 
Argos directly onto the GTS, from where they are taken for archiving and distribution by 
the RNODC, MEDS. Participants also give permission to Service Argos to send a copy of 
all original data, in the monthly CI:S-Argos "Dispose" format, direct to the coordinating 
office at the Antarctic CRC, Hobart, Australia. These are used to assemble a research 
archive containing a uniform, quality controlled data set of ice motion and surface 
meteorology and oceanography, as required by the Antarctic research community. These 
time series for each platform include data from all available sensors, and for all valid 
transmissions from the platform. A database, containing information on buoy 
characteristics and history (metadata) is also maintained for each platform. 

Arrangements are presently being made to transfer the research data sets to the National 
Snow and Ice Data Center/ World Data Center A for Glaciology, Boulder, Colorado, for 
wider dissemination. 

Reporting IP AB activities 

IP AB is a self-sustaining programme of the WCRP and reports to the WCRP-JSC through 
the Arctic Climate System Study (ACSYS). The co-ordinator attended the sixth session of 
the ACSYS Scientific Steering Group (Seattle, November 1997) and reported on IP AB 
activities. IP AB is also an action group of the WMO/IOC Data Buoy Co-operation Panel, 
and a written report on IPAB activities was submitted to the DBCP meeting. 

A web site providing information on IP AB activities is maintained at 
http://www.antcrc.utas.edu.aulantcrc/buoyslbuoys.html 

Acknowledgement 

Much of the work associated with processing buoy data, maintaining the Research Data 
Base, and producing the tables and figures in this report, was done by Petra Heil at the 
Antarctic CRC. John Morrissy, Antarctic Division, also assisted with archiving and 
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AnnexCl 

Summary Information on IP AB Activities: 1998-1996 

The following tables provide details on the buoy types and activity under the IP AB 
program for the period 1998 to 1996. The following abbreviations are used in the tables: 

IPABNo. Unique identifier given to each IPAB Buoy. GTS WMO Number for buoys reporting via the GTS 
Includes code for responsible agency : 
AWl Alfred Wegener Institute Drogue Whether ocean drogue fitted (y) or not (n) 
AAD Australian Antarctic Division 
SPI Scott Polar Research Institute Deployed on ice directly onto or in a floe 
CRC Antarctic Cooperative Research ow in ice in open water leads amidst ice 

Centre thin/new ice within thin/new ice field 
FIN Finnish Institute of Marine Research open ocean outside the pack ice 

& Dept. of Geophysics, Univ. of 
Helsinki 

ArgosPTI Argos transmitter number. Numbers are reused. Sensors p atmospheric pressure 
Ta air temperature 
Ti ice temperature 

Deployment Date and location of deployment SST sea surface temperature 
w wind speed and direction 

Buoy Type Manufacturer and model number: Atm other atmospheric parameters 
DSI Defense Systems Incorporated GPS GPS positioning 
Turo Tasmanian Underwater 

Research & Oceanog. 
PRL Polar Research Laboratory tba details missing at time of publication 
CMI Christian Michelsen Research AS To be announced in the funue. 
AAD Aust Antarctic Division with 

Telonics P1T 
MO MetOcean 

Tcchnoccan 
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1998 

Buoys 

IPAB No. Argos P1T Deployment Buoy Type GTS Drogue Deployed p Ta SST w Other 
First date Lat Long 

AAD40 24668 Apr-97 -64.9 117.3 MOiccTOGA 73501 n on ice y y y 
AAD42 18647 Apr-97 -65.2 140.0 MOiceTOGA 73503 n on icc y y y 
AAD46 18646 Apr-98 -66.2 143.6 MOiccTOGA 73505 n new icc y y y 
AAD47 18653 May-98 -64.8 77.7 MOiceTOGA 74540 n new icc y y y 
AAD48 18654 May-98 -63.0 96.0 MOiceTOGA tba n thin ice y y y 
AAD49 18655 May-98 -63.0 107.0 MOiccTOGA tba n new icc y y y 
AAD50 18656 May-98 -64.5 119.0 MOiccTOGA tba n new icc y y y 
AAD51 24771 Jul-98 -65.1 145.3 AADffelonics - n on ice n n n 
AWI86 8059 Jan-97 -73.7 322.3 MOiccTOGA 71541 n on ice y y Ti,GPS 
AWI87 8060 Jan-97 -74.4 319.8 MOiccTOGA 71542 n on icc y y Ti,GPS 
AWI89 8064 Jan-97 -15.1 326.5 MOiccTOGA 71544 n on icc y y Ti,GPS 
AWI91 8057 Apr-98 -69.4 359.9 . tba tba n tba y y 
AWI92 9356 May-98 -69.7 355.2 tba tba n tba y y 

Activity {until August) 

IPABNo. Argos PTT Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

AAD40 24668 X X X X X X X X 
AAD42 18647 X X X X X X X X 
AAD46 18646 X X 
AAD47 18653 X X 
AAD48 18654 X X X X 
AAD49 18655 X X X X 
AAD50 18656 X X X X 
AAD51 24771 X X 
AWI86 8059 X X X X X X X X 
AWI87 8060 X X 
AWI89 8064 X X X X 
AWI91 8057 X X 
AWI92 9356 X X 

Buovs reporting 5 5 4 6 10 8 7 7 

An additional seven buoys deployed by the Geophysical Instate, University of Alaska, in the Ross Sea between 
18 and 20 May 1998 are not yet included in lhese tables. A hexagonal array of seven ice drift buoys was 
deployed, the seventh buoy being at the centre of the array, for examination of mesoscale ice motion and 
defonnation. The buoys were originally spaced roughly 50 km apart. Two buoys had air temperature, barometric 
pressure and wind speed/direction sensors, and reported via the GTS; the other five were position only. Data 
from these buoys will be incorporated by IP AB. 
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1997 

Buoys 

IPABNo. Argos P1T Deployment Buoy Type GTS Drogue Deployed p Ta SST w Other 
First date Lat Long 

AAD18 4471 Apr-95 -64.6 110.9 CMI 73507 n on ice y y y 
AAD33 24664 Aug-95 -64.5 141.0 MOiceTOGA 74534 n on ice y y y 
AAD40 24668 Apr-97 -64.9 117.3 MOiceTOGA 73501 n on ice y y y 
AAD41 18648 Apr-97 -652 128.2 MOiceTOGA 73504 n on ice y y y 
AAD42 18647 Apr-97 -65.2 140.0 MOiceTOGA 73503 n on ice y y y 
AAD43 18649 Apr-97 -64.3 148.~ MOiceTOGA 73502 n on ice y y y 
AAD44 24667 Apr-97 -75.6 176J MOiceTOGA 72503 n on ice y y y 
AAD45 24666 Apr-97 -74.0 176.1 MOiceTOGA 72502 n on ice y y y 
AWI86 8059 Jan-97 -73.7 322.3 MO Ice Beacon 71541 n on ice y y Ti,GPS 
AWI87 8060 Jan-97 -74.4 319.~ MO Ice Beacon 71542 n on ice y y Ti.GPS 
AWI88 8061 Jan-97 -74.0 326.i MO Ice Beacon 71543 n on ice y y Ti,GPS 
AWI89 8064 Jan-97 -75.1 326.5 MO Ice Beacon 71544 n on ice y y Ti,GPS 
AWI90 8068 Jan-97 -74.7 329.1 MO Ice Beacon 71545 n on ice y y Ti,GPS 
FIN04 25161 Jan-96 -73.7 323.1 MOT-916 71558 n on ice y y y Atm. 
FIN05 25933 Jan-96 -73.5 32U Technocean 71560 n on ice y y y Atm. 
FIN06 25932 Jan-96 -73.9 321.5 Technocean 71559 n on ice y y y Atm. 
FIN07 10855 Jan-96 -73.9 324.0 CMI n n on ice 
FIN08 10856 Jan-96 -73.9 324.~ CMI n n on ice 
FIN09 5895 Feb-96 -73.4 322.4 PRLMet 71591 n on ice y y y Atm. 
FINIO 10858 Feb-96 -72.5 343.5 CMI n n on ice 

Activity 

IPABNo. ArgosPTr Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

AAD18 4471 X X X X X X X X 
AAD33 24664 X X X X X 
AAD40 24668 X X X X X X X X X 
AAD41 18648 X X 
AAD42 18647 X X X X X X X X X 
AAD43 18649 X X X X X 
AAD44 24667 X 
AAD45 24666 X X X X 

. -
AWI86 8059 X X X (X) (X) (X) (X) X X X X X 
AWI87 8060 X X X (X) (X) (X) (X) X X X X X 
AW188 8061 X X X X X X X X X X X X 
AWI89 8064 X X X X X (X) (X) X X X X X 

AW190 8068 X X X X X X X X X X X X 
F1N04 25161 X X X X X 
FIN OS 25933 X 
FIN06 25932 X 
FIN07 10855 X 
FIN08 10856 X X X X X 
FIN09 5895 X X X 
FINIO 10858 X X X X X 

Buoys reponing posn. 14 11 II 14 13 7 7 9 7 7 7 7 
Addnl. without _I)_OSn. +2 +2 +3 +3 
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1996 

Buoys 

IPAB No. Argos P1T Deployment Buoy Type GTS Drogue Deployed p Ta SST w Other 
First date Lat Long 

AWI68 14955 Feb-95 -74.6 312.2 MO 71548 n on ice y y GPS 
AWI69 14956 Feb-95 -76.0 310.6 MO 71549 n on ice y y GPS 
AWI70 14957 Feb-95 -14.1 302.7 MO 71550 n on ice y y GPS 
CRC05 6550 Dec-95 -62.5 79.7 Turo T-701 74537 y open ocean y y y 
AADI8 4471 Apr-95 -64.6 110.9 CMI 73507 n on ice y y y 
AAD19 4473 Apr-95 -64.6 120.0 CMJ 73508 n on ice y y y 
AAD32 24665 Aug-95 -64.6 141.2 MOiceTOGA 74535 n on ice y y y 
AAD33 24664 Aug-95 -64.5 141.0 MOiceTOGA 74536 n on ice y y y 
AAD34 24669 Mar-96 -65.1 150.0 Turo T -AN-302 n y ow in ice y y y 
AAD35 24673 Mar-96 -65.7 149.9 Turo T-AN-302 n y ow in ice y y y 
AAD36 24612 Apr-96 -65.2 79.3 Turo T-AN-302 n y on new ice y y y 
AAD37 24674 Apr-96 -64.3 89.7 4'uro T -AN-302 n y ow in ice y y y 
AAD38 24670 Apr-96 -63.7 99.9 Turo T-AN-302 n y ow in ice y y y 
AAD39 24671 Apr-96 -64.4 114.4 Turo T -AN-302 n y on new ice y y y 
FIN04 25161 Jan-96 -73.7 323.1 MOT-916 71558 n on ice y y y Atm. 
FIN05 25933 Jan-96 -73.5 321.8 Technocean 71560 n on ice y y y Atm. 
FIN06 25932 Jan-96 -73.9 321.5 Technocean 71559 n on ice y y y Atm. 
FIN07 10855 Jan-96 -73.9 324.0 CMI n n on ice 
FIN08 10856 Jan-96 -73.9 324.0 CMI n n on ice 
FIN09 5895 Feb-96 -73.4 322.4 PRLMet 71591 n on ice y y .y Atm. 
FINIO 10858 Feb-96 -12.5 343.5 CMI n n on ice 

Activity 

1PABNo. Argos PTf Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec 

AWI68 14955 X 
AWI69 14956 X X X X X X X (X) 

AWI70 14957 X X X X X 
CRCOS 6550 X X X X X 
AAD18 4471 X X X X X X X X X X X X 
AADI9 4473 X 
AAD32 24665 X 
AAD33 24664 X X X X X X X X X X X X . -
AAD34 24669 X X X 
AAD35 24673 X X 
AAD36 24672 X X X 
AAD37 24674 X X X 
AAD38 24670 X X 
AAD39 24671 X X 
FIN04 25161 X X X X X X X X X X 
FIN05 25933 X X X X X X X X X X X X 
FIN06 25932 X X X X X X X X X X X X 
FIN07 10855 X X X X X X X X X X 
FIN08 10856 X X X X X X X X X X X X 
FIN09 5895 X X X X X X X X X X X 
FINIO 10858 X X X X X X X X X X X 

Buoys reporting 13 12 14 18 17 12 10 10 9 9 7 7 
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Annex C2 

IPAB Buoy Drift Tracks, 1998-1996 

0 
0 

a:> 
0 , 

0 

~ 

go· 



270" 

ANNEX II, p. 39 

0 

......L 

OJ 
0 



270° 

ANNEX II , p. 40 

0 . 

"'-... .. 

-~ \ 

' \ ~·' " \ ' 

~/~-f996-- ---

1 '\"" 

........ 
co 
0 

0 

90° 



ANNEX II , p. 41 

Annex C3 

IP AB Buov Statististics 1995-1998 

1. IP AB Buoys 1995-98 
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2. Total IP AB Buoys 
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Figure 1: Representative drift tracks, within pack ice. of Australian sea-ice buoys since 1985. 
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REPORT BY THE INTERNATIONAL BUOY PROGRAMME FOR THE INDIAN OCEAN 

1. INTRODUCTION 

The International Buoy Programme for the Indian Ocean was formally established at a meeting in La 
Reunion, in 1996. The primary objective of the IBPIO is to establish and maintain a network of 
platforms in the Indian Ocean to provide meteorological and oceanographic data for both real time and 
research purposes. This task includes support to the World Weather Watch Programme ('I'Nm), the 
Global Climate Observing System (GCOS), the World Climate Research Programme (WCRP), the 
Global Ocean Observing System (GOOS), tropical cyclone forecast and monitoring, as well as to the 
research activities of participating institutions. 

The programme is self-sustaining, supported by voluntary contributions from participants in the form of 
equipment, services (such as communications, deployment, storage, archiving, co-ordination ... ). 

2. ANNUAL MEETING 

The third annual meeting of the IBPIO was held in Kuala Lumpur, Malaysia, from the 7th to the 9th of 
July 1998. The meeting was hosted by the Malaysian Meteorological Service (MMS). 

The meeting noted with interest the implementation of an important new programme of moored buoys 
managed by the National Institute of Ocean Technology, India. Twelve buoys, built by Oceanor 
(Norway), were deployed in two steps in Indian waters : September 1997 in Bay of Bengal, then in 
February 1998 in Arabian Sea. The network is composed of 7 Seawatch coastal buoys and 5 
Wavescan buoys (4 of them are offshore). 

The final report of the meeting will be soon available through the Chairman or the Programme Co
ordinator of the IBPIO. · 

To date, five organisations have formally participated in the International Buoy Programme for the 
Indian Ocean. 

- Bureau of Meteorology (BaM), Australia ; 
- Global Drifter Centre of NOAA/AOML (GDC), USA ; 
- Meteo-France ; 
-National Institute of Oceanography (NIO), India; 
- South African Weather Bureau (SAWB). 

The participants re-appointed Mr. Graham Jones (BaM), as Chairman and Dr. Gangadhara Rao (NIO), 
as Vice-Chairman. Mr. Pierre Blouch (Meteo-France) and Mr. Warren Krug (GDC) were respectively 
re-appointed as Programme Co-ordinator and Programme Committee member. Mr. Johan van der 
Merwe (SAWB) was appointed as new Programme Committee member. 

3. OPERATIONAL PROGRAMME · 

3.1 Buoy deployments 

Forty-five drifting buoys have been deployed during the 97-98 intersessional period. This number is 
fewer than was expected this time last year, but many buoys are ready to be deployed before the 
end of 1998. The overall number of buoys in operation decreased over the 12 past months but this 
decrease applied mainly to SVP oceanographic drifters and not to barometer drifters. The number 
of buoys providing air pressure is relatively stable : around 45 buoys on average (figure 1 ). 
Although the number of buoys providing wind values remains few, it is increasing. 
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More than 80 drifting buoys shou ld be deployed during the next intersessional period. At least, 10 of 
them will be deployed by air thanks to Navoceano. Contributions will come from: 
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Most of the deployments are carried out by research vessels and ships of opportunity plying in the 
Indian Ocean from many harbours such as Perth (Australia), Goa (India), Durban and Cape Town 
(South Africa) and La Reunion. Some ship voyages to remote islands are useful too, for 
deployments in the southern latitudes: Heard I. from Australia; Amsterdam 1., Kerguelen and Crozet 
Is. from La Reunion and Marion Is. from South Africa. 

Owner SST only Air Pressure Wind 

Atlantic Oceano. and Met. Laboratories 29 13 -

Australian Bureau of Meteorology - 7 1 

Meteo-France - 1 3 

National Institute of Oceanography - 1 -
Navoceano - 6 -
South African Weather Bureau - 11 -
Total 29 39 4 

Table 1. Operating drifting buoys by the end of June 1998 

1 Including 10 drifters equipped with barometers funded by Meteo-France 
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Some buoys, owned by SAWB, will migrate from the South Atlantic Ocean, westerly driven to the 
Indian Ocean. This flux, which constitutes a non-negligible contribution from South Africa, is more 
or less compensated by the escape of other buoys to the South of Australia. 

3.2 Data recovery 

The data are recovered through the Argos system and sent on the GTS through the processing 
centers of Toulouse and Landover. 

Several local reception stations (for regional acquisition) are available to reduce the reception 
delays. These are at Capetown, operated by SAWB, which has been linked to the Global 
Processing Center of Toulouse since December 4th, and La Reunion which should be linked soon. 
IBPIO buoys drifting in the East of the Indian Ocean, also benefit from the receiving station 
operated by BaM in Perth. 

3. PLANS 

Presently the density of observation is not sufficiently homogeneous in the Indian Ocean~ Some areas, 
and particularly the tropical cyclone one (Arabian Sea, Gulf of Bengal, and south of the Equator), were 
clearly identified as having a lack of data. IBPIO participants are encouraged to give priority to 
deployment of buoys in these areas. 

4. TECHNICAL ISSUES 

The IBPIO Programme Co-ordinator monitors and regularly reports on buoy technology, 
communications... The annual meeting also allows participants to exchange technical information 
about data formats, SVP-B and SVP-BW drifter evaluations, techniques to measure the wind on 
drifting buoys, data quality controls ... 

5. INFORMATION ON THE IBPIO 

IBPIO information is available on the World Wide Web at http://www.shom.fr/meteoAbpio. The main 
pages give a description of the programme, its objectives and management, ·listings of participants and 
links to related subjects such as DBCP data quality control information. Some pages are monthly 
updated with buoy status, buoy trajectories, data availability charts, deployment log. 

The issue of the promotional leaflet on the IBPIO was delayed. It should be soon available. 
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Figure 2. Buoys drifting in the Indian Ocean -August 1998 
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14th DBCP 

MARATHON-FLORIDA 

REPORT 

INTERNATIONAL SOUTH ATLANTIC BUOY PROGRAMME 

1.0 INTRODUCTION 

The International South Atlantic Buoy Programme was accepted as · 

Regional Action Group of the WMO-IOC Data Buoy Co-operation Panel. 

• i 
_ . 

The ISABP strive to: 

maintain a data network over South Atlantic using in situ ocean platforms 

such as island weather stations, moored buoys and in particular drifting 

buoys; 
.... 

establish and maintain data. collecti9n and d_ata ·communication facilities, ~ 

and ~re that the necessary ·quality control is undertaken according ·. 

: to DBCP guidelines; 

· diStribute basic meteorological and ~ceanographic d~ta from the network . 
' - --. . . . 

at operationally useful time-sc~es over Global Telecommunications~ 
~ . . . ~ . .! 

·~~~ -
~ ,. 

arrange for the archival of data from the netWork and for the ,provision of~ 

. . archiyed data sets to progranl participants; -· 

liaise on technical aspects ofbuoy development and operati~nal matters; 

contiqual~y revie.w the __ ~~~ftiveness of the program !n ~atisfying data 
• • . • • 0. • .... 

requirements of the users. 

2- WORKSHOP AND MEETING 

The last one, ISABP-5 was held in Buenos Aires - Argentine, from 1Oth 

to the 14th August 1998. It was hosted by Mr. Jose Luis Sciotti, Director of the 

Naval Hydrographic Office (Argentine Navy). Mr. Manuel Picasso, Chief of 

Meteorological Service (i.b.) collaborated with the arranging and organizing the 
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meeting, our thanks. 

Those organizations have participated: 

NAVOCEANO; 

NOAA/OAR/ AOl\1L; 

NDBC 

CLS-ARGOS; 

MARINE HYDROPHYSICAL INSTITUTE, UKRANIAN ACADEMY 

OS SCIENCE; 

U.K. :MET. OFFICE; 

SAWB 

SEA FISHERIES RESEARCH INSTITUTE ( SOUTH AFRICA) 

INSTITUTO ANTARTICO ARGENTINO (ARG.); 

INSTITUTO NACIONAL DE INVESTIGACION Y DESAROLLO 

PESQUERO (ARG.); 

SERVICIO :METEOROLOGICO NACIONAL ( ARG.); 

SERVICIO DE HIDROGRAFIA NAVAL- DEPARTAMENTO E 

lVIETEOROLOGIA Y OCEANOGRAFIA DE LA ARMADA 

ARGENTINA (ARG.); 

COMISSION NACIONAL DE ATIVIDADES ESPACIALES (ARG.); 

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS - INPE (BR.); 

DIRETORIA DE HIDROGRAFIA E NA VEGA<;AO- DHN (BR.) 

The participants took the opportunity to congratulate and thank MR. PIET 

LE ROUX, for the success of the ISABP, his effort, guidance and assistance 

during the meeting. Piet Le Roux retired as Chairman and from the SA WB and the 

meeting wished him well for the future. 

2.1. DISCUSSION OF THE VALUE OF THE WORKSHOP 

The consensus of the participants was that the workshop was a useful 

method of exchanging information about the ISABP requirements, operations and 

plans and it was agreed that it should continue to be part of the annual meeting. 
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The feeling however was that more technical papers must be encouraged with the 

objective to especially involve participants from the host country to present 

papers. It was also suggested that the Programme Committee send a letter of 

appreciation to the organization participating in the Programme. 

The Sixth Programme Meeting in Cape Town next year. will be held 

together with the IBPIO Meeting . 

. 3 -PRESENT AND FUTURE 

. 3.1.- Present 

The existence.Qf a significant network of fiXed· weather stations, automatic 

station and drifting buoys in the south area; 

The operational LUTs in Gough a:nd Marion Island, Cape ·Town South 

.Africa improve the operational forecasting- SAWB; 

The very good cooperation between participants from the continents 

bordering on our area of interest; . 

Supplied drifting buoys from the USA; 

The rarely data in the mid and tropical Atlantic; . 

No LUT on SW area of the .interest. 

3.2- Future 

Encourage other countries and institutions to participate on ISABP; 

Mr. Wynn Jones of the UK. Met Office discussed the proposed 

installation of the LUTon the Falklands/Malvinas island towards the 

end of 1998; 

Discuss the operational use ofiNPE's LUT (BR.); 

Increase the buoy deployment on mid SW Atlantic ( INPE and DHN with 

the PNBOIA- BRAZILIAN NATIONAL BUOY PROGRAMME); 

Introduce a Spanish and Portuguese version ISABP home page. 
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4.0- DRIFTING BUOY DEPLOY1v.IENTS 

The Programme started the inter-session period with 59 operational buoys. 

In March 1998 it decreases to 55 and then increased to 68 at present 

approximately. 

Towards the end 1998 and beginning ofl999 DHN- PNBOIA will intend 

to deploy 13 SVP-B drifters, just bought, reception and dissemination the qata 

trough INPE's LUT and CLS-ARGOS. 

South Afiica is deploying a further 30 drifters in the South Atlantic before 

the end of 1998. Ten of these were donated by AOML. 

5.0- DATA QUALITY CONTROL 

Extend data QC procedures implemented by the DBCP must be increase 

for new participants to subscribe in Internet Mailing List ( buoy-qc@vedur is). · 

6.0 - NEW PROJECTS (CAPACITY AND TECHNOLOGY 

TRANSFER) 

We would like to suggest the creation of a special and standard 

schedule/project to motivate (Labs, Fisheries Research, Universities, National 

Meteorological Services and others) that have a interest in the collection of data 

at sea, but don't know aspects like, sensor specification, appropriate range of 

sensor for own work area, QC, telemetry system, costs, budgets etc. 

Finally as newly elected Chairman, it has been a challenging months for 

me. I would like to tank Mr. Piet Le Roux and Mr. Louis Vermaak for assistance 

and guidance. 
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Global Drifter Program 
1998Report 

March 1999 
Mark Bushnell, NOAA/NOS/CO-OPS 

WarrenKrug, NOAA/AOMLIPhO~GDC 

The Global Drifter Program (GDP) is the successor of the WOCE/TOGA Surface Velocity 
Program (SVP). It was accepted in principle as.a WMO/DBCP Action Group at the 12th DBCP 
meeting, and its formation was completed during·the 199.7 inter sessional period. The GDP 
steering committee members are; 

Mark Swenson, NOAA/AOML, USA ~Chairman 
Dong Kyu Lee, Pusan National University, Korea. Vice-Chairman 
Warren Krug, NOAA/AOML/PhOD-GDC, Program Coordinator 
Mark Bushnell NOAA/NOS/CO-OPS, ysA. Program Coordinator (resigned 11/98) 
Peter Niiler, Scripps Institute of O~eanography, USA 
Gilles ·Reverdin~ lFREMR, France 

The GDP Operating Principles and the Program Coordinator's Terms of Reference are available 
at the GDP world wide web site at http://wWW.aoml.noaa.gov/phod/dac/gdc· .. 

Present Status 

D~g 1998 the GDP has worked to rebuild the global array, which had been diminished during 
the preVious year due to a lack of Argos funding. An accord reached at the 17th NOAA/ Argos 
Joint Tariff Agreement in Oct. 1997 permitted array expansion, resulting in a 22%· increase in the 
number of active drifters over a 9-month period ( 661 drifters on 09/28/98 versus 543 drifters on 
12/29/97). Figure 1 shows the deployment locations of more than 400 drifters, deployed with the 
assistance of more than 40 volunteer ships or research vessels, and aircraft. Almost 25% of the 
drifters were deployed from aircraft. 

Phase ll of the US National Weather Service (NWS) experimental barometer and wind drifter 
array took place during 1998. There were three changes in Phase n that helped to reduce the data 
latency and improve data availability; 

1) All drifters operated continuously, rather than three hours on and six off, 

2) A Local User Terminal (LUT) located at the Naval Postgraduate School in Monterey 
received data re-transmissions directly from the satellite during overflight, eliminating 
orbital delays in many cases, and 
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3) The GDC purchased "Multi-Satellite Coverage Service" from Argos, which provided 
for data from all available NOAA polar orbiting satellites rather than just the two 
operational satellites as agreed in the NOAA/Argos MOU. 

More than 120 drifters were deployed for the NWS during the past three years. NWS response 
to the program remains mixed, with the GDC receiving both highly favorable and unfavorable 
reviews. The program has not been continued. 

Several new GDP sub-programs emerged during the past year, and they are; 

-National Oceanographic Partnership Program, Year of The Ocean (NOPP/YOTO). 
As part of their Year Of The Ocean program, the NOPP has funded the purchase 
of 140 SVP drifters and 10 SVP optical drifters .. Deployments began in March 
1998 using drifters in stock, so that the YOTO array could be realized more 
quickly. More than 90 drifters have been deployed so far, primarily in the 
Caribbean Basin and the Tropical Atlantic. See the NOPP/YOTO web site at 
http://www .drifters.doe.gov/, or .the NOAA/ AOML Oceanography of the Intra
Americas Sea web site at htt.p:/bvww.aoml.noaa.gov/phod/lvimp/iai/ for 
additional details regarding drifters deployed for NOPP/YOTO. 

-NOAA's El Nino Impact Rapid Response 
The GDC was funded to deploy an array of drifters off the US West Coast to assist 
with studies of the impact ofEl Nino on the region.· A total of76 drifters were 
deployed (48 SVP, 24 SVPB and four SVPBW drifters), using 11 ships and one 
aircraft deployment. 

-NOAA's Office of Global Programs (OGP) Tropical Atlantic array 
In an effort to expand the El Nino/Southern Oscillation Observing System into the 
Atlantic, NOAA's Office of Global Programs funded the procurement of35 SVP 
and 10 SVPBW drifters in 1998. The five year program will expand to deploy 87 
drifters per year in the Tropical Atlantic, including 10 WOTAN drifters for the 
Hurricane Array. 

-We began a new cooperative agreement with the lnstituto Canario de Ciencias Marinas 
(ICCM) in the Canary Islands. Starting in March 1998, a monthly drifter 

deployment occurs at the ESTOC hydrographic time series station. In addition to 
providing a useful data product for ESTOC interests, the deployments serve to 
seed the drifter sparse southeast North Atlantic region. 

1998 Accomplishments 

As in 1997, a cooperative arrangement between the GDC, NOAA/OGP, NAVOCEANO, and 
MeteoFrance lead to another deployment of 12 wind drifters in the tropical Atlantic. Data from 
these was again successfully used by NOAA's National Hurricane Center and the National 
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Hmricane Research·Division to assist in the forecast of tropical storms. 

During the past two years the. GD€ lias worked to improve. the status~of the drifter metadata. In 
JWy 1998 a greatly improved data set was provided to the drifter manufacturers· and the DBCP 
Technical Coordinator. Since then, updates have· been placed into a public FTP ·site~ These files 
permit users to plot deployment locations, determine sensor availability for the drifters, compute 
transmitter and drogue survival rates for various batch productions, etc .. The assistance of John 
Stadler at the GDC and the cooperation of the drifter manufacturers is gratefully acknowledged. 

For the NWS Phase IT effort, the Data Assembly Center has created a map showing drifter 
locations and a table listing data availability on the GTS for each sensor. The map and table are 
updated weekly. Forecasters can view the map and table to determine what drifter data should be 
available, and ·begin investigation of the data path if the data is absent. This small step towards 
the confmnation of data reception by users is an example of the work to be conducted by the new 
NOAA GOOS center atAOML. 

The GDC has been investigating drifter data transmission using Orbcomm satellites. During the 
past year Orbcomm drifters-from both Seimac and Metocean have been successfully tested. It 
has been confmned that the electronics fit into the SVP drifter and that transmissions are 
received by the Orbcomm satellites without interference even in an urban area. Data was 
received-within several minutes in cases where the "bent pipe'~ data path was. available, and also 
successfully received using Orbcomm's store-and-forward "Globalgrams". Additional testing is 
required to examine battery life and cost issues. . 

The GDC was also successful in obtaining a Department of Commerce Small Business 
Innovative Research (SBIR) award for the investigation of alternative satellite data transmission 
systems. NAL Research has identified Iridium as the most likely Low Earth Orbit Satellite 
(LEOS) system to meet the requirements of drifting buoys in the future. They propose a drifter 
transmitting. a WMO coded message directly to NOAA's GTS gateway, making use of two-way 
communications to control the drifter. 

1998 Problems 

The single largest setback during 1998 was the air deployment decertification of Clearwater and 
Technocean drifters. During a January air deployment, the drifter parachutes struck the aircraft 
tail. Drifter manufacturers and NA VOCEANO are working together to develop a drifter air 
deployment package that can be successfully tested and certified. At present, only Metocean 
drifters are certified for air deployment. 

The Metocean wind drifters continue to provide valid wind speeds and directions- using the Wind 
Observation Through Ambient Noise (WOTAN), but the wind direction observation appears to 
require a post deployment correct. The compass readings of the twelve wind drifters deployed in 
the Tropical Atlantic were checked and confirmed satisfactory prior to deployment. After 
deployment, offsets between 0-30 degrees were required to bring the drifters into agreement with 



ANNEX II, p. 55 

models and first-guess fields. Additional in-water testing is required to confirm the existence of 
this problem and to identify the cause. 

1999 Plans 

The proposed global drifter array for ocean observations in support of ENSO predictions is 
shown below. To the extent that resources permit, this will be the goal of the GDP for the next 
three years. 

Area 

Pacific 
(20S-20N) 

Indian 
(20S-20N) 

Resolution 
Sq.Km. 

200 X 1250 

200 X 1250 

Southern Ocean 1000 x 1000 
(60S-20S) 

Atlantic 
(20S-30N) 

Pacific 
(E. Trop) 

TOTALS 

1999 Plans 

200 X 1250 

Array size 
# of drifters 

235 

104 

118 

129 

586 

-Continue the ESTOC time series deployments 

-Continue the NOPP/YOTO deployments 

Deployments/year 

159 

70 

79 

87 

100 

495 

-Purchase of25 additional SVP drifters for the NOPP/YOTO program. These drifters will be 
deployed in the Tropical Atlantic and Caribbean Basin 

-Phase ill of the US NWS program. Thirteen drifters will be deployed in the Gulf of Alaska 
and Bering Sea. 

- Purchase and deployment of 10 SVPBW drifters in the Tropical Atlantic in support of 
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real time tracking of tropical storms 

-Air deployment re-certification of the Technocean and Clearwater SVPB drifters 

-Promotion of a common formats for SVP, SVPB and SVPBW WOCE drifters 

-Continue the cooperative deployments with weather services world wide. 

-GDC will provide the NDBO with two ORBCOMM drifters for test and evaluation 



Preface 
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DBCP14 
12-16 October 1998 

Marathon, FL 

TAO Implementation Panel 
Action Group Report 

H. Paul Freitag 
Linda J. Mangum 

~chaelJ.McPhaden 

National Oceanic and Atmospheric Administration 
Pacific Marine Environme~tal Laboratory 

7600 Sand Point WayNE 
Seattle, W A 98115 

The Tropical Atmosphere-Ocean (TAO) Implementation Panel (TIP) became an Action 
Group of the Data Buoy Cooperation Panel (DBCP) during the past year. This first annual report 
will introduce TAO to the DBCP, focusing on the what TAO is, how it is structured, and other 
issues which are relevant to the DBCP. 

Introduction 

The TAO Array provides a major source of data necessary for monitoring and predicting 
short-term climate variability, most notably the El Nino/Southern Oscillation (ENSO). A component 
of the Global Ocean Observing System (GOOS) and the Global Climate Observing System (GCOS), 
the array consists of approximately 70 deep-ocean moorings spanning the equatorial Pacific Ocean 
(Figure 1). The past year has offered a striking example of short-term climate variability, with the 
tropical Pacific switching from strong El Nino conditions in October 1997 to La Nina conditions at 
present (Figure 2). TAO data clearly defined the El Nino conditions which were present in October 
1997. These conditions included: equatorial sea surface temperatures (SST) warmer than normal 
everywhere east of the dateline, with anomalies exceeding 5o C in the east; positive subsurface 
temperature anomalies east of the dateline, with anomalies over l0°C at 100 m; a nearly flat 
thermocline from west to east; and equatorial surface winds anomalously eastward over much of the 
central Pacific. Presently, SST and subsurface temperatures are colder than normal over much of the 
equatorial basin, the thermocline steeply rises from west to east, and equatorial surface winds are 
anomalously westward over the central and western Pacific. Moreover, the transition between El 
Nino and La Nina conditions was quite rapid, e.g., the SST anomaly at 0°, 125°W changed from 
+4 octo -3 oc in one month. No other single source of information gives such detailed 4-dimensional 
data necessary for the understanding of climate variability as does the TAO Array. 

TAO moorings were designed by the Engineering Development Division (EDD) at Pacific 
Marine Environmental Laboratory (PMEL). Initial ATLAS mooring deployments were made in 
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1984 and the array expanded to its present size by the end of 1994 TAO technicians construct the 
electronic instrumentation and are responsible for sensor calibrations and checkout. Pre-deployment 
and post -recovery calibrations are performed, enabling estimates of sensor accuracy and drift. Raw 
data are telemetered in real-time to PMEL via Service Argos (Figure 3). Calibration coefficients and 
quality control checks are applied at PMEL. The data are then made available by PMEL to the 
researchcommunity,othergovernmentalagenciesandthepublicviaftp (ftp.pmel.noaa.gov/taodata), 
or the World Wide Web (http://www. pmel.noaa.gov/toga-tao/home.html). Data are also processed 
and placed on the Global Telecommunications System (GTS) by Service Argos, for distribution to 
operational centers where they are assimilated into weather and climate forecast models. PMEL also 
monitors TAO data submission to the GTS for comparison to the data being processed in house. 

TAO Implementation Panel 

TIP was formed to define strategies that would ensure uninterrupted and long-term maintenance of 
the TAO Array. Established in 1992 under the auspices of the International Tropical Ocean Global 
Atmosphere (TOGA) Program, sponSorship has since shifted jointly to the World Climate Research 
Program's study of Climate Variability and Predictability (CLIV AR), GOOS and GCOS. 
Membership on the panel is by invitation of the GOOS Planning Office, based on recommendations 
made by TIP or .its sponsors. . The last annual meeting, TIP-6, was held in Reading, England, in 
November, 1997. Some of the issues.raised at TIP-6 were: 

• The need for verification of surface flux climatologies and surface fluxes from atmospheric 
and coupled ocean-atmosphere models. It was recommended that specialized instrumentation 
(e.g., radiometers, rain gauges) be added to moorings along the 165°E, 140°W and·95°W 
meridians and in the tropical Atlantic. These data are considered experimental and thus will 
not be included with operational TAO data at present. 

· • The lack of ocean salinity data may negatively impact El Nino SST predictions. In response, 
TAO has added surface and subsurface salinity. measurements at selected mooring sites. 
These data are also considered experimental and thus not included with operational TAO data 
at present. 

• Although relative humidity (RH) has been measured from TAO moorings for several years, 
these data were not getting onto the GTS. Recent modeling studies have shown that 
relatively small changes in boundary layer moisture can have a large impact on model based 
flux determinations and deep convection. In response to the TIP recommendations, RH data 
have been added to TAO GTS messages. 

• Noting a history of informal collaboration between the TIP and the DBCP, the TAO Panel 
requested formal recognition as an Action Group of the DBCP. This recognition was granted 
and therefore the TIP presents this report to this 14th session of the DBCP. 

The TIP will next meet in Abijan, Ivory Coast, in November 1998. 
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Field Operations 

The success of the TAO Array is highly dependant on sufficient and dependable research 
vessel support. Maintenance of the Pacific array requires 11 months of ship time annually. The 
majority of these are supplied by the NOAA Ship KA'IMIMOANA, which is dedicated to servicing 
the TAO Array and provides about 8 months of ship time per year. The remainder of the necessary 
time is provided by the Japan Marine Science and Technology Center (JAMSTEC) and the NOAA 
ship RONALD BROWN. Although the design life of ATLAS moorings is 1 year, mo~t sites are 
visited twice a year (Figure 4) for possible replacement of failed or damaged surface instrumentation. 

Data Issues 

Overall data return from the TAO Array is very good. Most sites have a data return rate of 
more than 80% (Figure 5). Sites with lower data return tend to be in the western Pacific. Much of 
the data loss is due to damaged sensors or lost moorings due to vandalism, which appears to be most 
pronounced in the western Pacific. The worst case to date is the 5°N, 137°W site at which 3 
moorings have been deployed since 1995 and none recovered. TAO has created brochures in five 
languages which describe the moorings, how to safely operate near them, and the research aims of 
the project. Hopefully, knowledge of the array and it's potential benefits will result in a decrease in 
the amount of vandalism incurred. 

TAO monitors the amount of data which are placed on the GTS by Service Argos for quality 
control purposes. About 80 - 90% of surface and subsurface data which reaches PMEL is available 
on the GTS (Figure 6). It is thought that much of the "lost" data is due to messages with 
transmission errors, which eventually reach PMEL in corrected form, but have already been declared 
as bad by Service Argos. Lags in .. data arrival, inherent in the satellite system, may cause a reduction 
in the amount of data which are usable by some forecast models. 

The difference between the amounts of surface and subsurface data is due to the fact that the surface 
data are the most recent hourly values, which change with each satellite pass, while the subsurface 
data are daily means. To reduce both battery and Service Argos costs, TAO moorings transmit only 
8 hours per day, which results in about 3 surface observations per day. These are clustered around 
daylight satellite passes, and thus users will notice a lack of real-time data at most sites near the 0600 
UTC and 1200 UTC synoptic periods: 

The sharp decline in surface observations in March 1998 was due to the switch from 3 satellite to 2 
satellite processing. Initially there was no cost to the project for the additional data, but when a 
significant cost was imposed, it could no longer be justified from a climate research standpoint. 

Summary 

TIP welcomes the interaction afforded by becoming an Action Group of the DBCP. The 
benefits to TAO include, among other things, direct participation in a most effective international 
mechanism for coordinating the implementation of the global array of research and operational ocean 
buoy programs. Benefits to the data buoy community as a whole includes the opportunity to speak 
with a united voice on real-time data transmission and usage issues, which affect all programs. 
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Figure I: Location and types of moorings within the TAO Array. 
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Figure 2: SST contours and wind vectors for the months of October 1997 and October 1998. 
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Figure 3: TAO system overview. 
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Figure 4: TAO cruise plan for US fiscal year 1999. 
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Percent Data Recovery, 1995-1998 (All Sensors) 
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Figure 5: TAO data return for the period 1995 through 1998. 
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Northeast Pacific Cooperative Drifter Program 

Michael K. Burdette 
National Data Buoy Center 

United States and Canadian forecasters are continually challenged in their efforts to prepare 
accurate forecasts for the coastal areas of the Northeast Pacific. The Gulf of Alas~ and the 
North Pacific are well known as areas for development and intensification of major storm systems 
which pose a moderate to severe threat to the coastal and land areas of the U.S. and Canada. 
Although the Northeast Pacific is well served by U.S. and Canadian moored buoys, and Voluntary 
Observing Ships, large expanses of ocean still exist where little meteorological information is 
available to forecasters. 

This noted lack of meteorological observations, along with the associated risk, was severely felt 
on October 11, 1984, when an under-forecasted, rapidly deepening stonn, a "marine bomb," 
struck the West Coast of Canada, resulting in the loss of seven fishing vessels and five lives. 
Subsequent investigation into the incident, known as the "Le Blonde Report," highlighted the 
importance of understanding the physics of rapidly deepening storms, and developing methods for 
early detection. One action addressing requirements identified in the report was to supplement 
the existing moored buoy networks on the west coast with drifting buoys that could measure 
needed parameters such as wind speed and direction, pressure, and sea state, as future · 
developments allowed. Since that time, Environment Canada has attempted to maintain a 
network of 10-12 drifting buoys in the Northeast Pacific as an early warning network. The 
National Data Buoy Center (NDBC) has also deployed a few drifters in the area for other 
unrelated projects. Over the years, however, it has been difficult for Enviromnent Canada to 
maintain the network with little or no assistance. 

In 1997, the Atmospheric Environment Branch of Environment Canada contacted NDBC, 
recommending a joint effort to deploy and maintain a drifter array for 3 years. The resulting 
network would be larger, more reliable, and more valuable than either could support individually. 

In September, 1998, the first six deployments were successfully made. Drifters measuring wind 
speed and direction, barometric pressure, air temperature, sea temperature, and location were 
placed along 160W longitude, at 40N, 41N, 43N, 46N, 49N, and 52N latitudes. J'he btioys are 
expected to slowly drift towards the west coast ofthe U.S. and Canada over the next 2 years. 
They will report through the Polar Orbiting Environmental Satellites, with data being distributed 
through Service Argos to the Global Telecommunications System. Data will be available to all 
west coast forecasters on the SSVX08 header. Marine interests should note that the data will also 
be plotted on standard National Meteorological Center (NMC) Surface Analysis Charts. One 
important point to be kept in mind when analyzing the data is that the winds are measured at one 
meter above the sea surface and contain no adjustment to the standard 1 0-meter observation 
height. If not adjusted to 1 0-meter height for use, the data will show a low wind speed bias. 
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NDBC and Environment Canada are expecting to add additional buoys to the array over the next 
2 years. As current buoys drift slowly towards the coastlines of the U.S. and Canada, additional 
buoys will be deployed behind them. The result will be a comprehensive buoy array stretching 
from 160W toward the coastlines in 1999 and 2000. 
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REPORTS FROM DATA MANAGEMENT CENTRES 

The following pages contain the reports by the: 

Responsible National Oceanographic Data Centre (RNODC) for 
drifting buoys of the International Oceanographic Data and 
Information Exchange (lODE) system of IOC, which is 
implemented by the Canadian Marine Environmental Data System 
(MEDS)~ p.2 

Specialized Oceanographic Centre (SOC) for drifting buoys of the 
Integrated Global Ocean Services System (IGOSS) of IOC and 
WMO, which is implemented by the Subdivision Prevision marine 
(SCEMO/PREVIIMAR) de Meteo-France. p. 14 



RESPONSIBLE 
NATIONAL 
OCEANOGRAPHIC 
DATA 
CENTRE 

ANNEX III, p. 2 

for Drifting Buoys 

Marine Environmental Data Service Report 

14th Session of the Data Buoy Co-operation Panel 

Marathon, Florida (USA) 

October 1998 
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REPORT OF THE WMO/IOC RESPONSIBLE NATIONAL OCEANOGRAPHIC 
CENTRE FOR DRIFTING BUOYS 

Introduction 

The Marine Environmental Data Service (MEDS) in Canada became a 
Responsible National Oceanographic Data Centre (RNODC) for Drifting 
Buoy Data on behalf of the Intergovernmental Oceanographic 
Commission (IOC) and the World Meteorological Organization (WMO) in 
January 1986. The purpose of this report is to describe the 
activities of the RNODC-MEDS in acqu1r1ng and making drifting buoy 
data available to the scientific community during the last nineteen 
months (January 1997 - July 1998). 

Data Flow 

Table 1 shows various statistics derived for this last 19-month 
period of activity. The first column of the table gives the month 
and year, the second column provides the number of messages 
received by MEDS for this particular month-year while the third 
column provides the ratio in percentage of messages with the 
quality flags equal to 1 for position and date/time. A quality flag 
of 1 means that no errors were found either in the date/time stamp 
of the message nor in the observed data themselves. The next two 
columns provide the statistics on the buoys themselves; columns 4 
shows first the number of buoys reporting on the GTS and for which 
MEDS is receiving the data while column 5 gives the number of 
operational drifting buoys according to the Technical Coordinator 
DBCP. The last column of this table gives the ratio expressed in 
percentage of the number of buoys for which MEDS is receiving data 
during each particular month. 

Figure 1 is an illustration of the level of activities performed by 
MEDS during this same 19-month period. For each month, it displays 
the number of messages received, the number of messages received 
with both quality flags (position and date/time) equal to 1 and the 
number of messages received from drifting buoys only (the 
difference is received from fixed platforms). The total number of 
messages received, processed and archived by MEDS each month for 
this time period is 2,522,473 with an average of 132,762 messages 
per month (an increase of 1.5% over last year figure). 

With regard to the ratio describing the quality of the messages 
received (see Figure 1), it must be pointed out that this ratio was 
higher by approximately 15% a few years ago. The decrease of the 
ratio is not caused by poor data being reported but is a reflection 
of the processing of the drifting buoy messages received on the 
GTS. Positions received an automatic flag of 3 (suspicious) when 
the same message is reported by an ARGOS Centre and a LUT centre 
(LUT gets the level 3 rating). Messages are also flagged as 
suspicious (QC=3) when an old position is being reported on any 
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satellite pass. 

Figure 2 illustrates, over the same 19-month time period, the 
number of buoys for which MEDS is receiving data via the GTS route 
over the number of physical drifting buoys that transmitted at 
least once during that month. The second number is provided by the 
Technical Coordinator of the DBCP (TC DBCP). The average gap 
between each value is 1,518 messages per month (s.d.= 170) but the 
gap seems to increase with time. It was 1, 411 in last year's 
report. It must be pointed out though that the number of physical 
buoys provided by the DBCP TC includes all drifting buoys which 
have transmitted during that particular month. Therefore, this 
number includes operational buoys, buoys with no localization 
computed, backup buoys, inactive buoys and buoys near their death. 
As pointed out earlier, the gap seemed to have increased since 
March 1998, therefore the number of buoys for which MEDS ~s 
receiving data has been decreasing since that month. 

With regard to the number of messages received by MEDS, this number 
is inflated by two different sources. Multiple messages are 
reported on the GTS as they are processed by an ARGOS centre (KARS 
or LFPW) and a LUT centre (EDMO, OSLO or BGSF). In this case, MEDS 
keeps both messages. It may be picked up by a single LUT, but 
having different parameters (channels) echoed back by the 
satellite. In this case, a message is not a duplicate message if it 
has different parameters. Otherwise, MEDS keeps the best (most 
complete) message. Inflation is also caused by multiple messages on 
the same satellite pass. Identical messages are deleted during 
processing when the information is exactly the same within some 
tolerance limits (35-minute window on time and smaller than 15 krn 
in space, 5 knots in speed) where reported positions are not old 
positions. If the information from multiple messages is outside 
these tolerance limits, then duplicate messages are being kept. 

An interesting occurrence is the significant increase since October 
1997 of sub-surface measurements as illustrated by Figure 3. This 
graph provides the number of messages received by MEDS for which 
there are sub-surface observations attached to the GTS message. 
These messages are for drifitng buoys only and do not reflect the 
sub-surface measurements carried routinely by fixed platforms. In 
October and November of 1997, there were more than 8,000 messages 
reporting sub-surface observations from these drifting buoys. This 
monthly count has decreased since but is remaining significantly 
higher than usual with an average of 3,730 messages per month which 
contained sub-surface observations. This average increases to more 
than 5,900 if only the months from September 1997 to July 1998 are 
used in the computation. 
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Figure 4 describes the number of messages per buoy per day of 
·~peration. This number is fairly constant over the 19-month period 
as there are on the average 6. 3 messages per buoy per day of 
operation (compared to 5.5 in last year report}. 

Historical Data Acquisition 

Since the FGGE program and since January 1986 when MEDS became the 
RNODC for Drifting Buoys Data, the archive has grown constantly as 
shown in Figures 5 and 6. These two figures illustrate the same 
type of information. Figure 5 provides the number of messages 
received by MEDS each year while Figure 6 shows the growth of MEDS 
Drifting Buoys Archive. At the end of December 1997, it contained 
a total of 12,491,077 messages. More than 67.5% of these messages 
have a quality flag equal to 1 (good quality on position and 
date/time) and 88.0% of these messages are originating from a 
drifting buoy as opposed to a fixed platform. Sub-surface data are 
available from these buoys since 1987 and the archive now contains 
a total of 193,538 messages with sub-surface information. 

Development 

Most of the resources for development were spent this year in the 
production of a CD-Rom for WOCE/Surface Velocity Program 
(WOCE/ SVP). This CD was completed by the end of 1997 and was 
distributed at the WOCE Conference held in May of 1998 in Halifax, 
Canada. Copies of the CD are available from MEDS or AOML on a 
request basis. 

MEDS has also proposed the production of a new CD for the 
International Arctic Buoy Program. Established in 1991, this 
Program has accumulated throughout the years a substantive and very 
valuable data set. Several data products are available from the 
IABP Web site but it was felt that this scientific data could be 
distributed openly to the international scientific community using 
the CD as a medium, thus providing 2l: higher visibility to the 
Program. A proposal for the format and "table of contents was done 
by MEDS at the last IABP meeting held in Seattle in July of 1998 
and was well received. The work will follow when MEDS receives the 
scientific quality control data from Boulder, Colorado, to be 
inserted on the CD. One of the comments received during MEDS 
presentation was the inclusion of the Antarctic data with this data 
set.. Progress has not been accomplished as of now for that portion 
of the project but will be initiated as soon as possible. MEDS will 
work with the IABP Office to integrate the real-time and delayed 
mode data for inclusion on the CD. 
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Services 

MEDS issues an annual report sununarizing the data received and 
processed during the previous year and showing the locations of the 
buoys. Starting with 1997, this annual report will be made 
a v a i 1 a b 1 e o n M E D S W e b s i t e 
(http://www.meds.dfo.ca/Meds/e_rec_db.hbml). The maps included with 
this report will complement the maps already available 
electronically. There will be four maps produced per month 
(Atlanti-c, Pacific, Arctic and Southern Oceans} with an inventory 
available for that particular month as well. 

In addition, MEDS also delivers data for a user specified area, 
time and range of buoys in GF-3 format (also available now as a CSV 
data file) on various computer media (such as computer magnetic 
tape, computer diskette and Exabyte cartridge}. Displays of buoy 
tracks are also available for any ocean area and time frame upon 
request. 

MEDS maintains an archiving system for the Drifting Buoys Bulletin 
Board messages (Owner Buoy QC messages} available each day. through 
InterNet. Because of changes of software used to read the 
electronic mail, the format of the mail messages has changed enough 
to requ·ire a change in the system to archive the messages. Work is 
still in progress to complete the change over with the goal to 
provide to the user community a retrieval system through InterNet. 

Report prepared by: Paul-Andre Bolduc 
Marine Environmental Data s·ervice 

Date:· october 1998. Ottawa~ Canada. 
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Table 1: Monthly Statistics on 
Number of Buoys and Number of Messages received at MEDS 

from January 97 to July 98 
with Evaluation of the QC and 

Comparison with DBCP TC Reported Numbers 

Month/ #of Ratio in% t# Buoys t# of Buoys Ratio 
Year messages of MEDS TC/DBCP in% 

received messages 
QCOK 

Jan 97 139,850 41.05 806 2,118 38,05 

Feb97 110,766 40.08 750 2,050 36,59 

Mar97 128.618 40.18 758 2,316 32.73 

Ap_r97 122,795 40.63 685 2,197 31,18 

May97 126.727 39.80 662 2,279 29.05 

Jun97 108,681 40.37 621 2,263 27,44 

Jul97 134.366 41.66 688 2,783 24,72 

Aug97 138,803 41.34 693 2,193 31.60 

Sep97 135,017 41.14 739 2,166 34,12 

Oct97 144,385 41.56 691 2,173 31.80 

Nov97 130,859 41.34 647 1,984 32,61 

Dec97 135,754 40.84 629 2,079 30,25 

Jan98 132.962 41.87 637 2,118 30,08 

Feb98 126.370 41.42 667 2,050 32,54 

Mar98 151.188 40.50 717 2,259 31.74 

Apr98 140:796 42.01 702 2.248 31.23 

May98 136,429 42.12 669 2.229 30.01 

Jun 98 141,564 42.18 741 2,304 32,16 

Jul98 136,546 44.24 675 2.211 30.53 
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F1gure 3 

No. Messages with Sub-Surface Observations 

•·.. ' l 
•, · .1, I, 

0 ~~~,t'l'l,.l'i'J.t~,Cflll" 

1anv- IE'!vr- ma avr- ma1- jUin-
97 97 rs-97 97 97 97 

RNODC/Driflmg Buoys 

juil- aoul- sept- oct-
97 97 97 97 

nov- dec- 1anv- fevr- ma avr- ma1- jUin-
97 97 98 98 rs-98 98 98 98 

JUII-
98 

DBCP XIV Marathon, USA 

~ z 
z 
M 
X 

H 
H 
H 

'0 

1-' 
0 



Figure 4 

No. Messages per Day per Buoy 
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Figure 5 

No. BUOY Messages received by MEDS per year 
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ANNEX III I p. 14 ' 

~METEO 
U!J FRANCE 

SOC for Drifting Buoy Report 

1997-1998 

A daily collection and archiving of buoy reports from the world ocean is 
performed by the French Meteorological service. 

As usual the French SOC produces monthly graphic products for buoys, 
moored buoys, drifting buoys, ships. 

Figures l, 2~ 3, 4, show the time evolution of reports for wind (direction 
and speed) and for pressure respectively for all buoys, moored buoys, 
drifting buoys and ships since the 1st of January 1997. 

Figures 5 and 6 show the time evolution of waveob reports and sensors 
since the l st of January 1997. 

Each month mapping position plot charts and Marsden square distribution 
are produced for buoys and ships and are sent to 70 users in the world. 
Figures 7, 8, 9 and 10 show products for June 1998. 

Each .·month Marsden square distribution chart of mean monthly data 
availability (top) and percentage of buoy reports compared to ship + buoy 
reports (bottom) for wind, pressure, air temperature, sea surface 
temperature are produce. Figures· 11, 12, 13 and 14 show such products 
for June 1998. 

French SOC Representative 

Dr Philippe Dandin 

Meteo-France SCEMIPREVIIMAR~2. av. Coriolis F-31057 Toulouse Cedex 
Tel: +33 5 61 07 82 90 Fax: +33 5 61 07 85 38 email: philippe.dandinrg..meteo.fr 



Rapport DBCP 97-98 

Tim e evolution of BUOY reports for wind and pressure 
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Rapport DBCP 97-98 

l.,ime evolution of Moored BUOY reports for wind and pressure 
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Rapport DBCP 97- 98 

Time ev o!utio n o f D rifti ng B U O Y re ports for wind and pressure 
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Rapport DBCP 97--98 

rfime evolution of SHIP reports for wind and pressure 
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Rapport DBCP 97-98 

Time evolution of W A VEOB reports 
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Rapport DBCP 97-98 

Time evolution o f W A VEOB Sensors 
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Carte de pointage des observations recues en Juin 1998 

Mapping position plot chart of data received during June 1998 
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Repartition par carre Marsden des observations recues en Juin 1998 

Marsden square distribution chart of data received during June 1998 
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Carte de po intage des observations recues en Juin 19913 

Mapping position plot chart of data received during June 19£18 
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Repartition par carre Marsden des obser"ations recues en Juin 1998 

Mar&d'n square distribution chart of data received during June 1998 
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ANNEX IV 

Distribution of GTS and non-GTS platforms by country 

Buoys and those on GTS by country 
14 day period ending 08/12198 
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ANNEX V, p. 2 

Distribution of GTS buoy reports by country and variable 
(cut off time 3 hours): 
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ANNEX VI 

Annex E: Graphs regarding quality of drifting buoy data 

Graph 1: Evolution of mean RMS (Obs-FG) per month for DB air pressure data (from ECMWF statistics) 
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Graph 6: Distribution of RMS (Obs-FG) for DB SST data (from NCO statistics) 
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Sergey Motyzhev- Marine Hydrophysical Institute ofNational Academy of Science of Ukraine 
Piet LeRoux- South African Weather Bureau 
Louis Vennaak- South African Weather Bureau 

SVP-B drifter manufacturing experiment in the South Atlantic 

1. History of MARLIN Ltd. Company 

MARLD'l Ltd. company is a product of the new economic and political situation in Ukraine after 
1991. MARLIN con1pany is an independent venture which was founded by the group of the experts of 
very high qualification ·with various professional orientation. This tean1 have the wide experience of 
development, creation and using the sea buoys with space conununication. The main directions of the 
investigations were presented at the Eleventh Session of the DBCP (RSA, Pretoria, 1995). The large 
significance had also that the new electronic components of the west manufacturers becan1e accessible 
in the ne\v conditions. It has allowed to create the buoys on the most modem technological basis. 

In 1994-98 the MARLIN company became the main manufacturer of test instrumentation for the space 
emergency radiobuoys COSPAS/SARSAT. Practically the all seaports of the former USSR are 
equipped v-·ith our instrumentation today.· On the one hand these jobs have improved the our 
qualification as PTT manufacturers and on the other hand they have given the own financial support for 
the our jobs, when \Ve have no practically the state support. 

2. Development of family ARGOS platforms. Creation of the experimental SVP-B drifters 

The mechanical part of SVP drifter (Fig. I) was developed in the beginning 90. It was tested in the 
marine department of institute and has shown the high reliability of operation in the .real marine 
conditions. The buoy's electronics was not developed in that time. The Piet Le Roux visit in Sevastopol 
\Vas happened just then, when we already had the all necessary conditions for the further successful 
developn1ent of the modem drifter's activity. The agreement about manufacturing and shipping in SA of 
three SVP-B experimental drifters was reached during the visit. 

... _ ..... .. 

. The jobs for the SVPB drifter creation were begun by MARLD'l company at the end of 1996. The main 
efforts \Vere directed on creation of the modem PIT, which could be used in the various autonomous 
platforms \vith space communication. The developed PTT includes the transmitter \vith a numerical 
control by modulation of a signal, that completely has excluded the dependence of the PIT operation 
fron1 the outside ten1perature. The used transmitter has the t}-pe approval as COSPAS.'SARSAT 
transmitter. \Ve n1ade some updating of PIT. The new quartz generator v;ith very small power was 
developed. The ne\v micropro~essor controller provided the control by the transmitter and processing of 
signals from sensors. The adaptation ofthe terminal under various t)-pes of platforms could be made by 
n1eans off change only the sofuvare of the controller. 

The portable test device \Vas developed to check up the characteristics of the transmitter (carrier 
frequency, level of phase modulation, duration non-modulated carrier, etc.) before deployment. Besides 
that the other infonnation (10, data from sensors, etc.) could be accessible with the help of this device. 

As result of MARLIN company jobs the family of various platforms \Vith a new electronics engineering 
\Vas created (Fig.2). These platforms can work through ARGOS and COURSE systems of 
cornnumication. TI1e fatnily of developed platforms contains t\VO kinds of PTT. the marker for balloons, 
the diving drifter, the tern1inal for stationary observing stations and SVPB drifter. Certainly the SVPB 
drifter \\·as a main outcome of the executed jobs. 
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The main parts of the SVP-B drifter (transmitter, controller, sensors of temperature and air pressure, 
battery powers and mechanical parts) were developed in August 1997. \Vhen we \vere working with the 
packing of an electronics in the surface float we had information only about 1/3 duty cycle. Jio.,Y~ever 
SA WB drifters have a continuous cycle. This information we received later. The developed ·vertical 
construction of an electronics engineering has not allowed to place the additional batteries in the 
surface floats of the experimental drifters. Thus the calculated life-time of the experimental SVPB 
drifters \Vas approximately 5 months. 

These drifters had different batteries for PIT and sensors. The life-time ofPTI battery was more then 
life-time of sensors battery. It was correct because the data transmission should have more priority 
\Vhen all parts of buoy are working. If the sensors of buoy are working, but we have no information 
from it, this buoy is useless one. The control of sensor's battery voltage was made via ARGOS and we 
knew the condition of this battery in any time. 

The laboratory testing of drifters v:as done in September 1997. The successful testing of electronics via 
ARGOS system \vere conducted in September- October. And at last, the three experimental buoys 
were shipped in November to SA WB for operation in ISABP. 

3. The organizing of drifters testing in the South Atlantic 

The developed SVPB drifter and its sensors completely correspond to the DBCP Technical Documents 
(Fig.3). ID 17674, 17675, 17676 \Vere allocated for experimental buoys. The format of message 
completely corresponded to the SA \VB standard. Thus, the information accepted from buoys 17674, 
17675, 17676 did not require the any additional processing neither in CLS ARGOS, nor in SAWB and 
the contents of messages from MARLIN drifters were identical to data from buoys of other 
manufacturers. 

Drifter 17674 was deployed in the position 38 South 15 East on 7 February 1998. Drifter 17676 was 
deployed at 48 South 8 East on 9 February (Fig.4). The RSA scientific vessel OUTENIQUA was used 
for the buoys deplo)ments. Buoy 17675 was remained in SA \VB for the future deployment in ISABP. 

The information, \vhich was arriving from CLS ARGOS, has allowed to inspect some characteristics of 
drifters. The solution abOut operation of the main parts of drifter could be made taking into account this 
information. 

Both buoys \Vere working without the remarks during February- March. The data from sensors and 
PTT \vere showing that the buoys instrumentation were completely efficient. Therefore the 
disappearance of buoy 17676 on March 29 was unexpected. It is possible only to suppose, what could 
happen because the all previous information showed that 17676 had no problems. The full 
technological analysis of the drifter configuration \vas executed for detection of the probable reasons of 
failure. 

The testing on vibrator of surface float together with electronics and batteries showed that two places 
with non-strength \vere in experimental drifters. First place \vas the point of antenna connection to 
transmitter. Second one was the method of batteries parking inside the surface float. These defects 
\\'ere rentoved for the serial SVP-B drifters. 

Buoy 17674 was \vorking OK up to the full ending of the energy in its batteries. The battery of sensors 
was \vorking during 168 days from 7/02/98 to 24/07i98. The real life-time of sensors \vas equal to 
guaranteed (calculated) life-time of experimental drifters. The decreasing of battery voltage after 5 
months of 17674 work is presented on Fig.S. PIT was continuing to \Vork after 24/07/98. \\'e had no 
the data from 17674's sensors from one hand, but from other hand the drifter was working as tracer, and 
we had possibility of testing of the drifter's n1echanical part. 
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All characteristics of 17674 were remaining stable, what is possible to see on-Fig.6. The notniqal 
significance of the carrier frequency of transmitter was close to central significance of the frequency 
band of the NOAA satellites. General Specification and Certification ARGOS PIT say that Iong-tem1 
stability could not be more than 400 Hz during 3 hours. On Fig.S it is visible that maximum difference 
of frequency was no more 50 Hz. The generator of PIT has good short-term stability, that is confirmed 
by the class of accuracy of the buoys locations. Fig.S shows, that during one pass the calculated 
locations had 3 and 2 classes of accuracy mainly. At last, the last schedule demonstrates the amount of 
messages \Vbich \Vere received Onboard ofthe satellites during one pass. The maximum amount 
achieved 11, that was greatest from the possible during one pass for the 90 sec intervarbetween 
messages . Thus, there are no doubts, that the developed PIT has excellent characteristics. \Ve had no· 
the any problems \\'ith CLS ARGOS as result . 

However, the testing of sensors (SST and air pressure) was more interesting problem. The data· of 
measuring channels \Vhich y..·ere obtained yia ARGOS (for one pass per day approximately in 00 GMT) 
are presented on Fig.7. The three points are marked on air pr~ssure line of 17674. These points · 
characterize the three values of air pressure (n1edium, maxirnum and minimum}, which were used for 
the air pressure sensor testing when buoy 17674 was in real ocean. · · · 

The sensitive eleme~ts of measuring channels were produced by ANALOG DEVICES and 
MOTOROLA.c9mpanies.(USA). The developed electrical circuits and algorithms of data processing
from ~ensors have allowed .essentially to increase the accuracy and stability of the data from these rather 
inexpensive sensors. The experimental drifters had the error of sensors: 1 hPafor air pressure; 0,5°C for 
SST. In serial buoys these errors will be reduced up to 0,5 hPa for air pressure and 0,1 °C for SST. 
There y..·ere no doubts in the reliability of the SST channel. The our wide experience of SST measuring 
channels· creation for the marine devices \Vas used for it. 

The development of air pressure cha~el had some ~dditional complexities. The electronics of air 
pressure channel was made from components of\Vest manufacturing. The barometric port should been 
produced from materials-\vhich are available in Ukraine. Therefore the problem of the air pressure 
channel creation was divided onto nvo separate problems. Creation of an electronics engineering of air 
pressure, its testing and certification \Vere the first problem. Choice of n1aterials, manufactur~ and 
testing of barometric port \Vere the second problem. 

The electronics engineering for the air pressure channel was developed and tested in M.c\RLIN 
company. The certification of the channel \vas n1ade in the certified laboratory of State n1eteorological 
center of Ukraine. Choice of materials, develop1nent, manufacture and testing of the barometric port 
was made in laboratory of MARLIN company. · 

However, the testing in laboratory and job in the real ocean are completely different things. Therefore 
method of testing of the air pressure channel for the buoy, which are floating in the real ocean, \vas 
developed for this. The air pressure data from other SVPB drifters, \vhich were deployed in ISABP 
were used for it. The essence of the method consists in the following (Fig.8). 

The air pressure \vas accepted as "frozen" during the time equal approximately three hours. The 
instantaneous data of air pressure from other JSABP SVPB drifters y..·ere obtained during t~is time. This 
data were used for creation of the field of isobars on the electronic map ofiSABP area. Then the 
position of buoy 17674 \Vas placed on this map. After that the air pressure data fron1 buoy 1767-l \Vere 
compared with position of the isobar which had the identical significance of the air pressure. If the 
difference between the buoy's data and calculated isobar was within the limits of 1 hPa, the significance 
of air pressure sensor of buoy \Vas correct. Taking into account the errors of method, errors of the 
sensors on each buoy and temporary variability of the air pressure field the theoretical probabilistic 
difference cou!d b~ no n1ore 2-2,5 hPa. 
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The results of experiences for the three values of air pressure are shown on Fig.9. In the any case the 
real difference between the data of air pressure sensor and calculated isobar was within the limits 0,6-
1,6 hPa. Such testing were repeated via each ten days and never difference between calculated and 
measured significance of air pressure has not exceeded this value. Thus, the developed channel of air 
pressure which includes the barometric port and electronics engineering of the sensor have shown 
reliable operation in the real ocean. The independent GTS buoy data quality control confirmed it 
(http://mozart.shon1.fr/meteo/rechstst). 

These results allow to do two important conclusions: 
1. Similar quality control could be organized not only for air pressure sensors but also for other 

sensors. 
2. The increasing of drifters constellation life-time could be done. 

Some more about second proposal. This method is \Vorking when quantity of drifters in ISABP area is 
n1ore then necessary. From one side this situation is OK, from other side the situation is not good. 
Positive is that we could use the method of buoys testing Vf'hich was described above. Negative is that 
users have the additional financial and other expenses. 

Our proposal is that decrease the negative sides of superfluous buoys in the drifter's constellation. For 
this the new two-\vay possibilities of ARGOS-3 should be used. The essence of method is: 
• the testing of all buoys sensors should be done every ten days; 
• if all buoys are OK, we found the superfluous buoys in the drifters constellation. The criterion of the 

superfluous buoy may be for example when the field of created isolines (isobar, isotherm, etc.) with 
or \Vithout data from testing buoy is approximately constant; 

• after that the technical coordinator of program switch off the superfluous buoys by means off two-
way ARGOS-3; . 

• the next ten days the drifters constellation continue to work without buoys \vhich were switched 
off. The· superfluous buoys don~t work during these days, the batteries of these drifters are resting 
and as result \\'e have the increasing of the buoys life-time; 

• this procedure should· be repeated every ten days and \Ve switch off one group of the superfluous 
buoys then other and so on. 

Of course, this method was described very schematic and it is necessary to develop it more carefully. 
But good result of this method utilization is that the technical coordinator of program could organized 
the control of drifter's constellation and to achieve the increasing of the drifters life-time. 

4. The main results of the drifters testing 

The information about possible reasons of buoys failures, \vhich was received from DPCP Annual 
Report for 1997 is presented on Fig.1 0. This information together with main results of MARLIN 
drifters testing \Vere used for updating of experimental drifters and creation of serial buoys. 

No. Action _g_rou_Q SVP SVP-B Failure 
1. EGOS I 19 10 SVP-B drifters have average life-time 132 davs 
2. IABP No data about SVP and SVP-B drifters 
3. IPAB No data about SVP and SVP-B drifters 
4. ISABP 25 Pressure sensors turned out in the previous drifters 
5. IBPIO I> 15 >40 Only half drifters with air pressure were operating by the 

end of June 1997 
6. GOP 228 204 Some drifters had the PTT with unstable crystals. 

Some drifters had a problems with baroports. 
Some drifters quit the transmitter after 120 davs. 
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The main results of MARLIN SVP-B drifters testing are belo\V (Fig.ll). 

Positive results 
1. Mechanical part of drifter- no problem. 

2. Short-term, medium-term and long-term stability of crystals was many better then limits of «General 
Specification and Certification» of ARGOS PIT. 

3. The accuracy of buoys locations were mainly of3 and 2 classes(< 350m). This fact has allowed to 
create very carefully the lines of buoys n1oving . 

4. Transmitter v;ith digital control of phase modulation \Vas \Vorking very good and has allowed to 
receive up to 11 n1essages on board during one pass. 

5. SST sensor ... no· problem. 

6 .. Baroport - no problem. 

7. Air presstife sensor - no problem. 

8. All electronics worked_reliability, when the battery voltage \Vas. from 14 to 7 V. 

9. Messag~s fron1 drifters was corresponded informational standards of ARGOS, DBCP and SA WB. 

10. Real life-time of 17674 \vas more the calculated life-time in 5 months. Thus, the reallife-ti~e of 
serial drifter should be equal the calculated in one year. · 

11 .. Knowledge ofn1inimum air pressure time (n*IS mn) \vas useful for prognosis. 

Negative results 
1. Small electric po\ver of used battery source. Big power \vas necessary for the sensors working. 
2. Mechanical durab~lity was not enough probably for: 

point of ant~nn"- connection to transmitter; 
battery connection inside the surface float. 

Questi.onable problem- method or battery using 

Method Plus 
PIT and sensors have Easy and cheaper \vhen 
single battery drifter manufacturing 

Full power of battery is 
used. 

PIT and sensors have There is no electric 
different batteries communication between 

PIT and sensors 

Minus 
Errors in messages on the fmal phase of 
battery life-time because electric 
comnumication bet\veen transmitter and 
controller (voltage is decreased during 
transmitter job) 

There are no data from sensors, when 
PIT continue to work. 
~lore complexities when drifter 
manufacturing. 

The executed testing have shO\\n that developed SVPB drift~r is capable to work during the calculated 
life-time with reliability of data from the measuring channels. In the same time the outcomes of testing 
have allowed to define the main directions Qf experimental drifters updating which would be necessary 
made for serial buoys. 

5. Development of the serial SVP-B drifters taking in to account the results of the experimental 
buoys testing. 

The main jobs \\'hich are necessary for the buoys updating: 
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• Updating of the buoy's electronics engineering and software of the controller for the energy 
economy; 

• Decrease of the error of measuring channels of SST and air pressure; 
• Increase of the electrical power capacity, replacement of Lithium batteries on more inexpensive 

Alkaline Manganese Dioxide battery; 
• Increase of mechanical strength of the electronics and batteries \vhen montage inside the surface 

float. 

These jobs \Vere executed in the first half of 1998. Main efforts were done for updating the electronics 
of drifter. As fact the ne\V electronics were created (Fig.12). The basic results of updating are on Fig.l3: 
• The errors of measuring channels were reduced up to 0,5 hPa for air pressure and up to 0,1 oc for 

SST; 
• The consumption of energy by the measuring channels of buoy has decr~ased in 5 times; 
• The stock of batteries energy in 1140 V Ah was established instead the stock of batteries energy in 

760 VAh; 
• The electronics packing inside the float was modified for best mechanical durability. 

The life-time of serial S:VP-B drifter is 1,2- 1,3 years. Taking into account the executed modernizing 
the serial SVPB drifter represents the modem device \vhich completely corresponds to the technical and 
informational standards DBCP. 

6. Additional sen·ice conveniences and financial economies for the participants of the ISABP 
and other programs 

During preparation of drifters shipping in RSA it became clear, that internal volume of the shipping 
packing is used on 40-50% (Fig.l4 ). It is explained by the peculiarities of the buoy construction, laying 
of the underwater drogue, impossibility of the urethane carrot bending. Thus, the user pays the 
superfluous money for air transportation because the volumr. of payment is depend from outside sizes 
of packing. The reducing of container sizes is impossible because reasons v;hich are indicated above. 

The SVPB drifter \V~~h .~separable underwater drogue \Vas developed to reduce the transport pa>ment 
(Fig.l5). In this case the t\VO underwater drogues are in one packing and two tether lines with floats are 
in other packing. As result the filling of internal volume of packing is increased up to 70-80% and 
outside sizes of packing are decreased. 

The positive result from it is that the transport pa>ments are essentially reduced. The consultation with 
UPS mail has shown, that cost of one buoy shipping from the airport Simferopol (Crimea, Ukraine) up 
to the airport Johannesburg (RSA) is reduced \Vith 870 Sup to 670 S, what is approximately 23o/o. The 
decreasing of con1n1on transported volume is convenient for the automobile shippings, for example 
fron1 the airport to the \Varehouse. 

The first defect of such shipping is that it is necessary to transport the buoys by pairs. The second defect 
is that it is necessary to connect a underwater drogue to the tether line by screw connection before 
drifter deplo)'nlent. 

However, the our opinion is that these defects are not essential. The buoys are practically never 
transpo11ed by one and one screw connection requires no n1ore than 5 n1inutes. The positive effect is 
much more in this case . 

7. Resume 

SVPB drifter \vhich \vas developed in l\'lARLIN company is modern device with technical and 
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informational parameters which are "rully corresponding to ARGOS, DBCP and SA WB standards. The 
results of testing in real ocean demonstrated that drifters have the good characteristics of PIT and 
sensors of air pressure and SST. The serial drifter, which was updated taking into account t!teiesults of 
experimental buoys testing in ISABP, is the buoy of very high quality with life-time more then one 
year. 

The developed family of the data platforms and high qualification of MARLIN company experts give 
the possibilities for providing the different interesting and useful jobs with participants of ISABP and 
other programs. List of tasks and responsibilities to executed by ISABP participants during the inter
session period includes have the items \vhich should be done by S. Motyzhev: 
• Investigate more economic packaging of SVP-B drifters; 
• Canvass ships of opportunities and identify deployment opportunities; 
• Investigate use of Russian Satellite system COURSE together with ARGOS; 
• Information on sensor quality control. 

In closing the report, the authors offered their very heartfelt thanks to l\1r. E. Charpentier- Technical 
co-ordinator of the \VMO-IOC DBCP and Mr. Ch. Ortega - chief of the ARGOS department, 
Oceanographic applications CLS, for technical co-operation and rendered assistance when the SVPB 
drifter creation and International testing experiment in South Atlantic realization. 
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The family of various platforms 
\Yith a new electronics engineering 

Checking device 

PTTMT9301 PIT MT9701 

SVP-B drifter 

Electronic"s of SVP-B drifter 

Balloon's marker 

PTT 
for fixin g 

station 

Diving drifter 
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SVP-B DRIFTER 

SA WB message format ARGOS 

Sensors Range Accurate Calibration Bit 
curve 

Air Pressure 900-I053,45 hPa 1 hPa 0,15*Np1+900 0-9 
Battery Volt. 10,5-15,5 v 0,6 v 0,2*Nv+5 10-15 
SST -3-35,8 c 0,5 c 0, I6*Nt-5 I6-23 
Checksum same message of E. Charpentier from I Aug I997 24-3I 
Air Pr (H-3) 900-I053,45 hPa I hPa 0,15*Np2+900 32-41 
Sub.count 0-100% 3% IOO*Nk/63 42-47 
Min. AirPr. 900-1053,45 hPa I hPa 0,15*Np3+900 48-57 
Free 58-59 
Time of Minimum Barom. 0,25-3,0 h I5 minutes 0,25*Nt 60-63 



-20.00 I 
I 

i I. 
I 
I 

I 

I 

I 
I 
i 

-3o.oo 1 

I 
I I 

! 
! I 
j I 
!· I I : 

-40.00 : 
! 

I' 

I 
I 
I 

I 
-50.00 

ANNEX VIII, p. 12 

·I 

! 
l" 

\ 

l 
I .-r...._ . 
I , "'\, 

.01.10.98 , I 
! ~l I ! \ l I I . . ! . _.+-.2_4:.Q!.98 \ l I 

I,- .. 
- i 

I 

-~ 
I 

I 
I 

I 17676~.--=-__. 
9.o:t98 I 29.03.98 

! 

.·,; 

i 
I· 
i 
I 

~ 

r 
i 

,__ 

i 

I 

i 
~ 
I 

i 

i 
-60.00-~----------~-------=-------------~ 

-70.00---------===~~~---=~~~----~-~·-,~==~~~~~~~~~----~~------~-~~~~---_--__ . -·- ---- ._...,.,......,. 
---~ 

-10.00 0.00 10.00 20.00 30.00 40.00 



r ~ ~ 0 0 ~ ~ ~ - I 
u·is ~ ~ ~ ~ ~ ~ IG ' 

11.2 i i i ; i ; ·j II 
15.2. ! ~ : : : : 1 

:~ , ! . I 
27.2 

3.3 i 
i 

7.3· i 
I 

11.3 I i I 

ts.3 1 ! i m 
I : "' 

193 
I l l . , .., 

• I ! I' . r ... 
• I I I • ; ..... 

233 
I 1 1 I (D 

. : ' , I ! ~ I i - """1 
27.3 ! ! I i I ! ~ 

3t.3 I . l II ! ! l < 
4.4 I I ! ! I 0 I I I -

84· I ! ! i ! I tt . I 11 ! i I .., 
12.4 : ' ! co I I I : 1 C'D 
16.4 

I I 1'1 . i I .._., 

I 
"""' j i I • c. 

20.4 1 ~~ I I ~c 
I i :0 1 I ! • -. i I ..._CDi i I ~CD-·· 

I
. 

1
Cl 0 ! 1 1 mco,~ 
3 .... , ' ,. co \W 

' i~a! i J a. • = .,.ai ·1 
1 

~~Cf 
,...OCDI i (It•,... 
~ i 0 -· 

___,< I ~3 
I <~ I :gCD : ·r· 1 I ~ 1 1 ~ ... 

as ~ 
u I CD 

11.8 1 ~ 
15.8 I .._., 

: I ~ en 
19.8 I I I .._., 
23.8 I i I' ~ 
27.8 I 
t.7. s.

7 
· Guar mteed life-time 

,~;iJ----t---+---..!-•.- I I I 

17.7 I I I -
21.7 ·+--+ -r 

~-~=al" · .•. 5-1(.•~ 
.. : ;~ ... !1-Af:U: 

£1 ·d 'IIIA XSNNY 



DRIFTER 17674 DATA from 9 Apr 98 to 8 May 98 (253 passes of NOAA J and D) 
(The passes, when there are no locations, do not used ) 

PTT nominal transmission fre within the fre band of NOAA satellites 
~~r---------------------------------------------------------------------------------------
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DRIFTERS TESTING In SOUTH ATLANTIC 
Start of testing: 7/02198 
Finish of testing: 24/07/98 

Drifter N241D 1767': (14288) 

Deployed 7/02198 in the position 38 South 15 East 
c;osed 24/07/98 In the postUon 29,009 South 10.887 East 

,.----- ------------··---·····-·· ... ··-··· 
Abnosphorlc pre:asure (hPa) 

1040 

1020 

1000 

980 ~ ri'TT?T~I'nT1"'"1''Trrrrn,nrr""''T'"'"''"''''"''''''''''''""nn.....rnTnnrnr"""""""""""""""'"''''"'"''''"rrrTrnrnrriiJ 
1 7 1~ 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103 109115 121127 133 139145 151157 16 

1, 2, 3 - Air pressure data for the comparisons with data from other drifters 

····--·--·-------------
Sea surface temperature (C) •... · ... 

~:: ~-:--·· -·-··- -· -- ... . 

19,00 i ~~~r....-............ __......~------..... ..___,......__.:un 

.. . . ··- ---·-·---

17,00 Ia ; a ,.....,""'""~'"'·.,..~n'"llr•trn•·••••tYnttu•u·•••• 

7102 tM 

1040.00 1 

1020,00 l 
1000,')0 j 0 • 

180,00 ~ 
9J02 

--·- -·---·- ......... --------------·---
Drifter Ns25 ID 17676 (14332) 

Deployed 9102198 in the position 88 South 8 East 
Closed 29103198 fn the posiUon 47,869 South 15,657 East 

Atmospherlc pressure (hPa) 

• t I I t I I t 1- I '1 "•r • I ••t 't -~ -·· ••t•••t •• -1• ,,_ .. ,-. 
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Meth~d of the air press~re ·sensor:testJ.ng 
when drifter is in the real ocean . .. . . . . . . 

,....------1010.00- ------

The essence of the tnethod 

· Difference ~ 0,6·-hPa 

~--..- Buoy 17674 
Air pressure 

1012.1 

1. The electronic map of South Atlantic is built. 
2. The instantaneous data from- the all buoys in this region are accepted as 

"frozen" during the time equal approximately three hours (2-4 passes of 
· satellites for the data receiving from the all bu(>ys)~ · · · ·· 
3. The field of isobars is made on the eJ. cctronic map using the air pr~ssure 

data from all drifters but \\ithout data from the drifter 17674. · - . 

4. Every point of this field of isobars has now·the' own ·geographical 
po:;itio!l. 

5. The position of drifter I 7674 is plac·edon the electronic map. 
6. Air pressure data of. buoy '17674 is compared with the calculated 

posi_tion of the isobar with same data of air pressure. 
7. The d~fference bet\veen the position of 17674 and isobar with same data 

of air pressure is the index of reliability of the air pressure sensor of 
drift~r 11674. 

8. The total.error of method has three components: 
a) the error of air pressure sensor of each drifter (±1 hP~); 
b) the. real air pressure is not "frozen"; 
c) the error of the method of isobars creation. 

9. Maximum of the difference coul.d be no more then 2,5 hPa. 
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The testing of 17 67 4 drifter -~ir pressure sensor 

Date 23.06.98 
Quantity of SVP-B li-
drillers for the 
field of isobar 
constructing 
Air pressure from 1022,8 
17674 (hPa) 
Difference with 0,7 
same volume 
isobar (hPa) 

-60.00 -50.00 -40.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 40.00 

Date 10.07.<>8_ 
Quantity of SVP-B 13 
drifters for the 
field of isobar 
constructing 
Air pressure from 1032,4 
17674 (bPa) 
Difference with 0,6 
same volume 
isobar (bPa) -

Date 15.07.98 
Quantity of SVP-B 12 

drifters for the 
field of isobar 
constructing 
Air pressure nom 1012,5 

17674 (bPa) 
Difference with 1,1 

same volume 
isobar (W'a) 

-~/-~·.__.·-:~ \~:::_ .. _:. ;:,.:.:' _·:~-, . ..: ··-- . ,--_,-__..;...:..:..r~"'--r 
-oo:oo -50.oo ....v.:x:J · 30.00 -20.oo -1o.oo o.oo 10.00 20.00 30.00 -«>.oo 



The analysis of the possible reasons of buoys failures in 1997 

The information is from "DBCP Annual Report for 1997" 

! ...... 
1..." 1: Action ~roups SVP SVP-B. Failure 
L!. EuroQ_ean Group on Ocean Station EGOS 19 10 SVP-B drifters have average life-time 132 days 
I J 
1- International Arctic Buoy Programme IABP No data about SVP drifters 
;-:;-· 

.) International Programme for Antarctic Buoys IPAB No data about SVP drifters 
4 International South Atlantic Buoy Programme ISABP 25 Pressure sensors turned out in the previous drifters 
5 International Buoy Programme for the Indian ffiPIO > 15 >40 Only half drifters with air pressure were opera~g 

Ocean by the end of June 1997 
6 Global Drifter Programme """JP 228 204 Some drifters had the PTI with unstable crystals 

Some drifters had a problems with baroports 
Some drifters quit the transmitters after 120 days. 
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Marlin· SVP-B drift(3r: 
Main results of testing 

Positive results 
1. Mechanical part of drifter - no problem. 
2. Short-term, medium-tenn and long-term stability of crystals was many better then 

limits of «General SpecifJcation and Certification» of ARGOS PTT. 
3. The accuracy of buoys locations were mainly of 3 and 2 classes ( < 350 m). This 

fact has allowed to hAV~ very carefully the lines of buoys moving . 
4. Transmitter with diglial control of phase modulation was working very good and 

has allowed to have up to 11 messages on board during one pass. 
5. SST sensor- no problem. 
6. Baroport - no problem. 
7. Air pressure sensor - no problem. 
8. All electronics worked reliability, when the battery voltage was from 14 to 7 V. 
9. Message from drifter was corresponded informational standards of ARGOS, 

DBCP and SA WB. 
10. Real life-time of 17674 was equal the calculated life-time in 5 months. Thus, 

the real life-time of serial drifter should be equal the calculated in one year. 
11. Knowledge of minimunJ air pressure time (n*15 mn) was useful for prognosis. 

Negative results 
1. Small electric power of used battery source. Big power was necessary for the 

sensors working. 
2. Mechanical durability was not enough probably for: 

point of antenna connection to transmitter; 
battery connection inside the surface float. 

Unsolved problem- method of battery using 

Method Plus Minus 
PTT and sensors Easy and cheaper when Errors in messages on the fmal 
have single battery drifter manufacturing phase of battery life-time because 

electric communication between 
Full power of battery is PTT and sensors (voltage IS 

used. decreased during transfer) 
PTT and sensors There IS no electric Power of battery is not used fully. 
have different communicatiort between More complexities when drifter 
batteries PTT and sensors manufacturing. 
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Up-dating of ARGOS electronics for 
SVP-B drifte.rs 

. ~- . ...... -- - . - -· .. . 

Vertical configuration of ARGOS electronics for the 
experin1enta 1 S \ TP-B drifters 

ARGOS PTr for the· 
ex~riment:ll SVP-B 

drifter 

·.. . . . ,. 

Nev./ ARGOS electronics for the serial SVP-B drifters of 
horizontal configuration 

.· ~ 
' \ 

(/ ·· .. j 
. ~ __) . 

I · - -----·----··-· - - ·----· 

i 
ARGOS PTT for the 
seri:\1 SVP-B drift<>r 

.: . . . ~ 
..:-· . . ' 
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Up-dating of the experimental SVP-B drifter 
(the jobs were done in the first part of 1998) 

Characteristics of buoys Experimental Serial 
Error of air. pressure sensor 1,0 hPa 0,5 hPa 
Error of SST sensor 0,5°C 0,1°C 
Stock of batteries energy 760 VAh 1140 VAh 
Decreasing of the consumption of energy by the 5 times 
sensors of drifter 
Kind of batteries Lithium Alkaline 

Manganese 
Dioxide 

Method of electronics parking inside the surface Vertical Horizontal 
float (for the mechanical durability of buoy) 
Life-time 5 months More then 

one year 
Cost of drifter (when number > 10 buoys) -US$ 3600 US$ 2900 I 

Time of manufacturing 4months I 
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Drifters before 
the packing 

Drifter within 
tht' box 
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SVP-B drifters 
before shipping 

in SAWB 
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New packing of drifters before shipping 

Usual packing of two drifters 
Vt = 2 x 1,03 m3 = 2,06 m3 

Cost of shipping= 2 x 870 US$~ 1750 US$ 

}] 0 Clll 

5: 

~I 
~~~----------~ 
Lq~-cm ~ 

Ne\v packing of two drifter~ 

v~ = 0,67 m3 + 0,61 m3 = 1,28 m3 

Cost of shipping~ 2 x 670 US$~ 1350 US$ 

/ / 
~~--------------/ 

k--~!.!_9.._c_tn __ -..l!!~~~ 110 em ~· _,__ 

Positive effects 
1. Decrease of cost of shipping - 23%. 
2. Decrease of shipping volume - 38% 
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ANNEX X 

Financial Statement by IOC 
for the year 1 June 1997 to 31 May 1998 

(all amounts in US$ unless otherwise specified) 

BALANCE (from previous year) 

FUNDS TRANSFERRED FROM WMO (relevant to the period) 

lOS 000 

15 000 

(05.05.91) 

(09.07.97) 

11RT.4.UJI.\IBU!f.S 

EXPENDITURES 

Technical Co-ordinator's employment: 

-Salary: 

-Allowances: 

-Relocation (yearly provision): 

Technical Co-ordinator's missions: 

- Saint-Petersburg (3-S June 1997) 

-Perth & Melbourne {21-25 July 1997) 

-La Reunion (13-22 October 1997) 

- Reading (4-S November 1997) 

-Paris (2-3 December 1997) 

-Naples (11-13 May 1998) 

Contract with CLS/Service Argos: 

BALANCE (at 1 June 1998) 

6S 361 

19978 

3 803 

2434 

3 334 

3189 

1083 

900 

1692 

FF 80000 

$15562 

$120000 

$89142 

$12632 

$13201 

$30587 
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World Meteorological Organization 

· Data Buoy Co-operation Panel 
Interim Account as at 30 September 1998 

Balance from 1997 
Contributions Paid for Current Biennium 

Total Funds Available 

Obligations Incurred 

Technical Co-ordinator 
Experts 
Travel 
Reports 

Balance of Fund 

Represented by. 
Cash at Bank 
Unliquidated obligations 

Contributions 

Australia 
Canada 
France 
Greece 
Iceland 
Ireland 
Netherlands 
New Zealand 
South Africa 
USA 

118'400 
3'983 
7'372 
1'954 

, Received 
1998 

12'500 
10'000 
11'400 
. 2'200. 

1'500 
1'377 
1'575 '. 

500 
3'000•. 

68'000 
TOTAL 112'052 ===== 

US$ 
33'645 

112'052 

. 145'697 

131'709 

us $===1=3='9=88:::;: 

. .22'406 
8'418 

us $===1=3='9=88= 
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NATIONAL FOCAL POINTS FOR THE DBCP 
(as of 6 October 1998) 

Ms Miriam Andrioli 
Chief, Maritime Division 
Forecasting Department 
Servicio Meteorol6gico National 
25 de Mayo 658 
1 002 BUENOS AIRES 
Argentina 
Telephone: + 541 514 4253156 ext. 
18232 
Telefax: +541 514 4225 
E-mail: miriam_ andrioli@hotmail.com 
Telex: 27040 METEO AR 

Dr lan Allison 
Coordinator, IPAB 
Antarctic CRC 
University of Tasmania 
G.P.O. Box 252-80 
HOBART, Tasmania 7001 
Australia 
Telephone: +61-02 207648 
Telefax: +61-02 202973 
E-mail: I.AIIison@antcrc.utas.edu.au 

Mr Graham Jones 
Chairman, IBPIO 
Bureau of Meteorology 
G.P.O. Box 1289 K 
MELBOURNE, Vic. 3001 
Australia 
Telephone: + 61-3 9669 4167 
Telefax: + 61-3 9669 4168 
E-mail: g.jones@bom.gov.au 

Cmdr Carlos Miguel Passeri Hansen 
Marine Weather Forecast Division 
Diretoria de Hidrografia e Navegacao 
Rua Barao de Jaceguay, S/No 
CEP-24048-900 NITEROI, RJ 
Brazil 
Telephone: +55-21 620 8861 
Telefax: + 55-21 620· 8861 
E-mail: dhn202% .hinave@mhs.mar.mil.br 

Mr Paul-Andre Bolduc 
Marine Environment Data Service 

Department of Fisheries and Oceans 
200 Kent Street 
OTTAWA, Ontario, K1A OE6 
Canada 
Telephone: + 1-613 990 0231 
Telefax: + 1-613 993 4658 
E-mail: bolduc@ottmed.meds.dfo.ca 

Mr Ron Mclaren 
Head, Marine Operations 
Atmospheric Environment Branch Pacific 
and Yukon Region 
Environment Canada 
Suite 700-1200 West 73rd Avenue 
VANCOUVER, B.C., V6P 6H9 
Canada 
Telephone: + 1-604 664 9188 
Telefax: + 1-604 664 9195 
E-mail: ron .mclaren@ec.gc.ca 

Lt Cmdr Rodrigo H. Nunez 
Head Dept. of Oceanography 
Servicio Hidrogrilfico y Oceanogrilfico 

de Ia Armada 
Errilzuriz 232 Playa Ancha 
VALPARAISO 
Chile 
Telephone: + 56-32 266670 
Telefax: + 56-32 266542 
E-mail: munez@shoa.cl 

Division of Station and Forecast 
Department of Marine Monitoring and 
Services 
State Oceanic Administration 
1, Fuxingmenwai Avenue 
BEIJING 
China 
Telefax: + 86-10 6853 3515 

Mr B. Rasmussen 
Danish Meteorological Institute 
1 00 Lyngbyvej 
DK-2100 COPENHAGEN 
Denmark 
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lnstituto Oceanografic·o de Ia Armada 
Avenida 25 de Julio (Base Naval Sur) 
Casilla No. 5940 
GUAYAQUIL 
Ecuador 
Telefax: + 593-4 442 151 

Mr Pierre Blouch 
Programme coordinator, IBPIO 
Meteo-France 
Centre de meteorologie marine/Brest 
13, rue du Chatellier 
BP 7302 
F-29273 BREST Cedex 
France 
Telephone: +33-2 98 22 18 52 
Telefax: +33-2 98 22 18 49 
E-mail: pierre.bloch@meteo.fr 

Mr Franc;ois Gerard -
Vice-chairman, Joint IOC-WMO-UNEP 
Intergovernmental Committee for GOOS 
Chef du Departement "reseau" de Ia 
Direction generate des operations de 
Mateo-France. 
1 ,quai Branly 
75340 PARIS Cedex 07 
France 
Telephone: + 33-1 45 56 70 24 
Telefax: + 33-1 45 56 70 05 . 
E-mail: francois.gerard@meteo. fr 
Telex: 202876 

Director 
Department of Water Resources 
7 Marina Parade · 
BANJUL 
Gambia 
Telephone: + 220 228216 
Telefax: + 220 225009 

Professor Dr Wolfgang Krauss 
lnstitut fOr Meereskunde der 

UniversitAt Kiel 
DOsterbrooker Weg 20 
D-24105 K1EL 1 
Germany 
Telephone: +49-431 597 3800 
Telefax: + 49-431 565 876 

Mr U. Uepelt 
· Deutscher Wetterdienst, Zentralamt 

Postfach 1 00 464 
D-63004 OFFENBACH 
Germany 
Telephone: +49-69 8062 2832 
Telefax: +49-69 8062 2801 

Hellenic National Meteorological Service 
Marine Meteorology Branch 
P.O. Box 73502 
GR 166 03 Hellinikon 
ATHENS 
Greece 
Telephone: + 30-1 962 1116 
Telefax: +30-1 962 8952 

Director 
Icelandic Meteorological Office 
Bustadavegi 9 
150 REYKJAVIK 
Iceland 
Telephone: +354-1 600 600 
Telefax: + 354-1 28121 

Mr K. Prem Kumar 
Programme Director 
National Data Buoy Programme 
National Institute of Ocean Technology 
Department of Ocean Development 
IC & SR Building 
liT Campus 
CHENNAI-600 036 
India 
Telephone: +91-44 230 0521 
Telefax: +91-44 230 0537 
E-mail: prem@niot.ernet.in · 

Dr LV. Gangadhara Rao _ 
Vice-chairman, IBPIO 
Head, Physical Oceanography Division 
National Institute of Oceanography 
H.O. Dona Paula 
GOA- 403 004 
India . 
Telephone: +91-832 226 253 
Telefax: +91-832 223 340 
E-mail: lvgrao@bcgoa.ernet.in 
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Ms Evelyn Murphy 
Marine Unit 
Meteorological Service 
Glasnevin Hill 
DUBLIN 9 
Ireland 
Telephone: + 353-1 842 4411 
Telefax: + 353-1 375 557 

Dr Tokunosuke Fujitani 
Director, Oceanographical Division 
Climate and Marine Department 
Japan Meteorological Agency 
1-3-4 Otemachi, Chiyoda-ku 
TOKYO 100 
Japan 
Telephone: +81-3 3211 4966 
Telefax: +81-3 3211 3047 
E-mail: ocean@hq. kishou .go .jp 

Dr Ahmad Abu-Hilal 
Director 
Marine Science Station 
P.O. Box 195 
AQABA 
Jordan 
Telephone: +962-3 315144, 315145 
Telefax: +962-3 313674 

Mr Ali Juma Mafimbo 
Meteorological Department 
Box 98512 
MOMBASA 
Kenya 
Telephone: + 254-11 225685 
Telefax: 254-11 227761 
Telex: 20888 

Dr Yonk-Joon Kim 
Senior Researcher 
Korean Meteorological Administration 
Applied Meteorology Bureau, Applied 
Planning Division 
1 Songwoi-Dong, Chongno-Gu 
SEOUL, 110-757 . 
Republic of Korea 
Telephone: + 82-2 738 7708, 757 0011 
ext. 515 
Telefax: +82-2 730 6430 
E-mail: yongjoon@kma.go.kr 

Mr Dong-Kyu Lee 
Department of Marine Science 
Pusan National University 
PUSAN 609-735 
Republic of Korea 
Telephone: + 82-51 510 2180 
Telefax: + 82-51 581 2963 
E-mail: lee@bada.ocean.pusan.ac.kr or 

lee@tiwe.ucsd.edu 

Mr Sachooda Ragoonaden 
Vice-president, CMM 
Meteorological Services 
St. Paul Road 
VACOAS 
Mauritius 
Telephone: + 230 686 1031/32 
Telefax: + 230 686 1033 
E-mail: meteo@intnet.mu 
Telex: 4722 Meteo IW 

Mr A.T. Frank Grooters 
Observations and Modelling Department 
Royal Netherlands Meteorological Institute 
P.O. Box 201 
3730 AE DE BIL T 
Netherlands 
Telephone: + 31-30 220 6691 
Telefax: + 31-30 221 0407 
Telex: 47 096 nl 
E-mail: grooters@knmi.nl 

Ms Julie Fletcher 
Marine Meteorological Officer 
Meteorological Service of NZ Ltd. 
P.O. Box 722 
WELLINGTON 
New Zealand 
Telephone: + 64-4 4700 789 
Telefax: + 64-4 4700 772 
E-mail: fletcher@met.co.nz 

Director 
Det Norske Meteorologiske lnstitutt 
P.O. Box 320, Blindern 
0314-0SLO 3 
Norway 
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Mr Lars Golman 
Norwegian Institute for Water 

Research (NIVA) 
Regional Office, Bergen 
Nordnesboder 5 
N-5005 BERGEN 
Norway 
Telephone: +47 5530 2250 
Telefax: +47 5530 2251 
E-mail: lars.golmen@niva.no 

Cmdr Hector Soldi Soldi 
Servicio Nacional de Meteorologia e 
Hidrologia 
Avenida Republica de Chile 295, 
Apartados 1308 
4862 LIMA 
Peru 
Telephone: +40-41 643288 
Telefax: +40-41 831274 

Mr Vasile Diaconu 
Chef, Laboratoire oceanographique 
lnstitut des recherches marines 
Boulevard Ma!llaia No. 300 
8700 CONSTANTA 
Romania 
Telephone: + 40-41 643288 
Telefax: +40-41 831274 

Dr E.A. Kulikov 
Committee for Hydrometeorology 
12 Pavlik Morozov Street 
123376 MOSCOW D-376 
Russian Federation 

Mr Saleh Omar Baazim 
Director of Observations and System 
MEPA, P.O. Box 1358 
JEDDAH 
Saudi Arabia 

Mr Piet Le Roux 
South African Weather Bureau 
Private Mail Bag X97 
PRETORIA 0001 
South Africa 
Telephone: +27-12 309 3024 
Telefax: + 27-12 309 3020 

E-mail: pleroux@cirrus.sawb.gov .za 
Telex: 322770 

Mr Cesar Belandia 
Head, Observations and Instruments 
Institute Nacional de Meteorologfa 
Apartado de Correos 285 
28071 MADRID 
Spain 
Telephone: +34-1 5819651 
Telefax: +34-1 5819846 
E-mail: cesar.belandia@inm.es 

H.E. Mohamed Yahya AI-Suweidi 
Assistant Undersecretary for Civil Aviation 
Ministry of Communications 
P.O. Box 900 
ABU DHABI 
United Arab Emirates 
Telephone: +971-2 662 908 ext. 227 
Telefax: +971-2 651 691 

Mr David Meldrum 
Vice-chairman, DBCP 
Dunstaffnage Marine Laboratory 
PO Box 3 
OBAN, Argyll, PA34 4AD 
Scotland 
United Kingdom 
Telephone: +44-1631 567 873 
Telefax: +44-1631 565 518 
E-mail: dtm@dml.ac.uk 

CMDR (C.G.) Don Guillermo Ramis 
Direccfon Nacional de Meteorologfa 
Javier Barrios Amorrn 1488 
Casilla de Correa 64 
11200 MONTEVIDEO 
Uruguay 
Telephone: + 5982 405177 
Telefax: + 5982 497391 

Mr Eric A. Meindl 
National Data Buoy Center 
Bldg. 1100 
STENNIS SPACE CENTER, MS 39529-
6000 
USA 
Telephone: + 1-601 688 1717 
Telefax: + 1-601 688 3153 
E-mail: emeindl@ndbc.noaa.gov 



TECHNICAL DOCUMENTS ISSUED WITHIN THE DATA BUOY COOPERATION PANEL SERIES 

No. Title 

Annual Report for 1994 

Year of 
issue 

1995 

2 Reference Guide to the GTS Sub-system of the Argos Processing System 1995 

3 Guide to Data Collection and Location Services using Service Argos 1995 

4 WOCE Surface Velocity Programme Barometer Drifter Construction Manual 1995 

5 Surface Velocity Programme - Joint Workshop on SVP Barometer Drifter 1996 
Evaluation 

6 Annual Report for 1995 1996 

7 Developments in Buoy Technology and Enabling Methods- Technical 1996 
Presentations Made at the Eleventh Session of the DBCP 

8 Guide to Moored Buoys and Other Ocean Data Acquisition Systems 1997 

9 Annual Report for 1996 1997 

10 Developments in Buoy and Communications Technologies 1997 

11 Annual Report for 1 997 1998 

12 Developments in Buoy Technology and Data Applications 1998 

13 Annual Report for 1998 1999 

These publications can be ordered from: Etienne Charpentier, Technical Coordinator of the DBCP, 
CLS/Service Argos, 8-10 rue Hermes, Pare Technologique du Canal, F-31526 Ramonville 
Saint-Agne, France - Internet mail: charpentier@cls.cnes.fr - Telefax: +33-5 61 75 10 14 
Telephone: +33-5 61 39 47 82 

~ ...... ~ 
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