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GENERAL SUMMARY SUMMARY OF THE WORK OF THE SESSION 

1. ORGANIZATION OF THE SESSION (agenda item 1) 

1.1 Qpening of the session 

1.1.1 The fourth session of the Drifting BuoywCo-operation Panel was opened 
by the chairman of the panel, Mr. C. Billard, at 10 a.m. on Tuesday 18 October 
1988, in the meeting room of the Sheraton New Orleans Hotel, New Orleans, 
USA. Mr. Billard welcomed participants to this fourth session and, on behalf 
of all panel members, expressed his sincere appreciation to the United States 
National Oceanic and Atmospheric Administration (NOAA) for hosting the session 
in New Orleans. He expressed the hope that the session would be successful in 
finding a long-term solution to the question of employment status and funding 
for the technical co-ordinator's position, as well as reach agreem~nt on the 
many technical questions facing the panel. He then called on the 
representative of NOAA, Dr. G. Hamilton, to address the panel. 

1.1.2 On behalf of NOAA and the three contributing host offices, the 
National Weather Service, the National Ocean Service, and the off ice of 
Oceanic and Atmospheric Research, Dr. Hamilton welcomed all participants to 
the ·session and to New Orleans. He expressed the pleasure of all three 
offices at being· able to contribute to the ·panel and its activities through 
hosting the session at a venue very close to the technical centre-point for 
USA drifting buoy activities at the National Data Buoy Center, to which a 
visit was being arranged for participants after the session. Dr. Hamilton 
then wished all participants a very fruitful meeting and an enjoyable stay in 
New Orleans. 

1.1.3 On behalf of the Secretary-General of WMO, Professor G.O.P. Obasi, and 
the Secretary IOC, Dr. Mario Ruivo, the representative of WMO then also 
welcomed participants to the session. In doing so, he particularly offered 
the sincere thanks of the two organizations to NOM for hosting the session 
and for the very fine facilities and hospitality which had been provided. 
The representative of WMO then underlined the importance which the Executive 
Councils of WMO and IOC attached to the work of the panel, and its technical 
co-ordinator, in support of the Organizations' programmes and the appreciation 
which had already been expressed for the achievements so far. He briefly 
outlined the main items for consideration at the present session, which 
included the status of and funding for the technical co-ordinator, GTS data 
distribution and quality control matters. Finally, he wished the panel a very 
productive and successful session. 

1.1.4 The list of participants in the session is given in Annex I. 

1.2. Adoption of the agenda 

1.2.1 The panel adopted the agenda for the session, which was unchanged from 
the provisional agenda. This agenda is given in Annex II. 
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1.3 Working arrangements 

1.3.1 Under this agenda item the panel decided on its hours of work and 
other working arrangements for the session. The list of documents for the 
session was also introduced by the Secretariats. 

2. REPORTS (agenda item 2) 

2.1 Report by the chairman of the Drifting Buoy Co-operation Panel 

2 .1.1 The chairman reported that he had been involved in action related to 
the employment of the technical co-ordinator. He briefly explained the 
reasons why it was finally decided to sign a contract with the Scottish Marine 
Biological Association CSMBA) so as to secure the services of Mr. Meldrum in a 
part-time capacity for a second annual period until 31 May 1989. The chairman 
mentioned various other activities such as finalizing the first issue of the 
panel's report, and technical contacts on a regular basis with the technical 
co-ordinator. Finally, he informed the panel about the different meetings he 
had attended as chairman and their main results with regard to the panel: 
COST-43 bi-annual meetings, the most recent session of the IOC Executive 
Council and the fourth meeting of the Committee for OWSE-NA- CCONA). 

2.2 Report by the technical co-ordinator 

2. 2.1 The panel was informed of the activities undertaken by the technical 
co-ordinator (Mr. D. Meldrum) in the inter-sessional period and their relation 
to the work plan and objectives laid down by the panel at its previous 
session. Approximately one third of the technical co-ordinator's time had 
been devoted to assisting and encouraging Argos users to disseminate their 
data on the Global Telecommunication System CGTS). With most sensor formats 
this can be quite a complex process and has not been a service normally 
provided by Argos. As a result, about fifty platforms, which would not 
otherwise have done so, now transmit data via the GTS. A considerable effort 
has also been directed towards improving GTS facilities offered by Argos, 
mainly by modifying the Argos computer software, but also by implementing and 
co-ordinating various inter-centre procedures related to GTS usage. Here the 
technical co-ordinator has been in the unique position of having the time, the 
facilities and the authorization to undertake these actions. 

2.2.2 As requested by the panel, the technical co-ordinator has kept a close 
watch over the quality of drifting buoy data circulating on the GTS. In a 
number of cases this has resulted in sensor data either being deleted or, in a 
few instances, the data being re-scaled. Attention has also been directed to 
the problems of how quality control procedures might be integrated into the 
data path between drifting buoy and GTS user. Regular contact has been 
maintained with a number of organizations involved in quality control, 
including the National Data Buoy Center (NDBC) and the European Centre for 
Medium-range Weather Forecast (ECMWF), and the monitoring of GTS data streams 
has been initiated at a number of levels, both within Argos and, less 
frequently, at the Regional Telecommunication Hubs (RTH) of Paris and 
Bracknell. 

OWSE-NA = Operational World Weather Watch Systems Evaluation in the 
North Atlantic 
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2.2.3 Data emanating from Local User Terminals (LUT), both Argos-operated 
and independent, have been examined by the technical co-ordinator on several 
occasions and a nwnber of problems identified and rectified. It was noted 
that only a small percentage of the real-time data sets from Gilmore Creek are 
made available to Argos and the panel recommended that every effort be made to 
increase this percentage. Other activities undertaken by the technical 
co-ordinator have included the cataloguing of drifting buoy programmes, the 
preparation of documentation for the DBCP and the Argos user-community, the 
stimulation of improvements to the service offered by Argos, liaison with the 
WMO on matters relative to GTS regulation and participation in OWSE-NA. 

2.2.4 The panel members, the Secretariats and CLS/Service Argos all 
expressed their considerable appreciation to the technical co-ordinator for 
both the quantity and quality of his achievements during the sixteen months of 
his employment. It was noted that he had already made major contributions to 
improving buoy data flow on the GTS and to assisting all drifting buoy users, 
and the panel wished to record its formal thanks to Mr. Meldrum for his 
excellent work on its behalf. The fu~l report of the technical co-ordinator 
is given in Annex IV. 

2.3 Report by the Secretariats 

2.3.1 The WMO Secretariat representative reported to the panel on activities 
undertaken by the WMO Secretariat in support of the panel during the past 
intersessional period. He noted that the fortieth session of the WMO 
Executive Council (Geneva, June 1988) had received the annual report of the 
panel with appreciation and had undertaken the following specific actions on 
this report: · 

(a) Approved the two recommendations of the third panel session; 

(b) Stressed the importance of quality control of drifting buoy data and 
of maintaining the Argos system on polar orbiting satellites; 

(c) Approved the adherence of COST-43 as a panel Action Group; 

(d) Requested Members to continue supporting the technical co-ordinator's 
position. 

Other actions undertaken by the WMO Secretariat included the updating of the 
list of national focal points for drifting buoy programmes, co-operation with 
the technical co-ordinator on technical matters, preparation and publication 
of various panel documents and maintenance of the buoy identifier nwnber 
system. 

2.3.2 The ICC Secretariat representative reported to the panel on activities 
undertaken by the ICC Secretariat in support of the panel during the past 
intersessional period. The twenty-first session of the IOC Executive Council 
(Paris, March 1988) had welcomed the report of the panel and emphasised the 
usefulness of drifting buoys to many marine scientific and operational 
activities. The Council also reaffirmed that the legal aspects of drifting 
buoys and other ODAS were important, and remained to be defined, and it had 
therefore taken steps to initiate relevant studies on this matter in 
consultation with IMO and WMO. Other activities of the ICC Secretariat 
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,-included -the negotiation, establislunent and servicing .of contracts related to 1 

the. employment of the technical co-ordinator, publication of the panel's 
annual report, liaison with the panel chairman and publication of the Guide to 
Drifting Data Buoys. 

2.3.3 · The. panel noted both reports and expressed its appreciation to both 
Secretariats for their very valuable support. 

2.4 Report of the chairman of COST-43 

2.4.1 The panel noted that this year is the last under the COST-43 
agreement. The main activities have centered around the continuation and 
development of the joint programmes (in particular the SOBA and SCOS drifting 
buoy projects) and planning for a successor group to continue the activities 
of COST-43 for the foreseeable future. 

2. 4. 2 The successor group is to be called "EGOS" (European Group on Ocean 
Stations). It is expected that the current COST-43 Members will participate 
and, owing to the flexible and relatively informal mechanisms for accession, 
it is hoped that other European countries will join in due course. 

2.4.3 The purpose of EGOS is to provide a forum for exchange of information 
on and co-operation in the establishment and operation of marine stations for 
meteorological and oceanographic purposes in European and adjacent waters. 

The main tasks of EGOS are: 

(a) To continue the COST-43 drifting buoy and other joint programmes; 

(b) To act as an Action Group of the DBCP; 

(c) To provide a mechanism, if required, for joint funding of drifting 
buoy and other programmes and provide a channel 'for financial 
contributions to assist in the support of the technical co-ordinator 
of the DBCP; 

(d) To provide a forum for the exchange of views and information on 
scientific, technical and·operational aspects of marine meteorological 
and oceanographic data acquisition systems. 

2.4.4 The structure of EGOS will be less formal than COST-43. EGOS will be 
directed by a management committee consisting of one representative of each 
participating country. EGOS membership will be open to any institute in a 
European country which expresses the desire to join in the activities of EGOS 
and is unanimously acceptable to the EGOS Managament Committee. No rigid 
funding arrangement is proposed but it is planned that financial contributions 
to joint projects and/or co-ordination activities will be facilitated through 
a suitable "banking" organization. 

2.4.5 EGOS will come into being on 1 December 1988. A number of present 
COST-43 Members have already agreed to join the group and it is hoped that 
EGOS will prove to be a worthy successor to COST-43. 

2. 4. 6 The panel noted this report with. interest and expressed its support 
for the formation and success of EGOS in its stated objectives. It also 
expressed its agreement to accept EGOS as an Action Group of the panel in 
succession to COST-43. 

• 
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3. FINANCIAL AND ADMINISTRATIVE MATTERS 

3.1 Financial situation 

3 .1.1 The panel first considered the final accounts for the period 1 June 
1987-31 May 1988 (first year of employment of the technical co-ordinator (see 
Annex V) and gave the Secretary IOC formal discharge from his financial 
administration of the funds for that period. The panel then considered the 
financial situation for the second year of employment of the technical 
co-ordinator (see Annex VI). It again agreed that the assumptions under which 
the figures for expected expenditure had been computed met its requirements as 
far as possible, account being taken of the negotiations undertaken with SMBA 
(see below paragraph 3.2). 

3.2 Review of contracts 

3.2.1 The panel discussed the contract established with the Scottish Marine 
Biological Association (SMBA), the employer of Mr. D. Meldrum, to provide the 
services required to fulfill the functions of technical co-ordinator of the 
panel, and with CLS/Service Argos, to provide for the logistic support of the 
technical co-ordinator when at CLS in Toulouse, France. As for the former, 
the panel agreed that the solution adopted was far from ideal in respect of 
meeting the panel's requirements, but that it was the best of the alternatives 
considered. In fact, under the terms of this contract, Mr. Meldrum was to 
work roughly two thirds of his annual working time as technical co-ordinator 
of the panel during the second period. As for the latter, the panel was 
informed that CLS/Service Argos had little possibility to negotiate its terms, 
which were directly taken from the agreement reached at the panel's second 
session and which did not include any provision for inflation nor any 
compensation for the "non-use" of office space when the technical co-ordinator 
was not present in Toulouse. The panel thanked CLS/Service Argos for 
nevertheless agreeing to sign the contract without any amendment. Copies of 
the two contracts are in Annex VII. 

3.3 Commitments for future funding 

3.3.1 The panel recalled that, whatever solution be adopted for the future 
employment status of the technical co-ordinator, this solution would in any 
case prove more costly than for the first and second year of his employment. 
Commitments for future funding would therefore have to cope with the expected 
increased expenditures if the panel wanted to maintain the services of a 
technical co-ordinator. 

3.3.2 The panel first expressed strongly the op~n~on that it needed a 
technical co-ordinator in order to successfully achieve its objectives. The 
participants therefore were requested to make commitments for future funding, 
it being understood that such commitments should be considered as for the 
third period only (1 June 1989-31 May 1990). The following were listed: 
Australia: US $5,000; Canada: US $15,000 (to be confirmed); Greece: 
US $2,000 (to be available probably during the second-half of 1989); Iceland: 
US $2,000; United Kingdom: US $10,000 (to be confirmed); USA: half the cost 
of the position. The delegate from France was not yet in a position to make 
any commitment, even on a tentative basis, but assured the panel that his 
country was considering contributing to the funding. 
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3.3.3 From these figures, and estimates relative to the cost of the position 
in future, the panel considered it possible that a technical co-ordinator 
could be recruited and given the means to properly fulfill his functions in 
future, provided some caution be taken with regard to his future status (see 
below). 

3.4 Future employment status of the technical co-ordinator 

3.4.1 After a careful review of existing possibilities with regard to the 
future employment status of the technical co-ordinator, and of the associated 
costs and procedures of recruitment, the panel decided to adopt the proposal 
made by the representative of the USA: a contract would be sought with the 
University Corporation for Atmospheric research (UCAR), a US non-profit 
private organization well aware .of the type of procedure the panel had in 
mind; the other signatory of such a contract would be either the IOC or the 
WMO Secretariat (represented by the officer entitled to sign such contracts) 
on behalf of the panel; to that effect, appropriate letters of request and 
agreement would need to be exchanged between the panel's chairman and the 
Secretary IOC or the Secretary-General of WMO; the Secretariat signatory of 
the contract would manage the remaining part of the funds to provide for the 
logistic support of the technical co-ordinator and for his travels on mission. 

3.4.2 UCAR, for its part, would recruit the technical co-ordinator under 
such terms and conditions as negotiated between UCAR and the panel. To that 
purpose, the panel entrusted Mr. T. Bryan and Dr. K. Mooney with pursueing all 
necessary negotiations. It was made clear that in any event the chain of 
command regarding the technical co-ordinator would remain unchanged, viz. that 
his work would be supervised by the panel's chairman assisted by the IOC and 
WMO Secretariats. 

3.4.3 The panel agreed that the selection procedure for the technical 
co-ordinator would remain the same as previously, viz. that selection would be 
undertaken by a selection panel comprising the chairman, representatives of 
panel Member States contributing to the position and representatives of the 
Secretariats. 

3. 4. 4 The panel further considered different options with regard to the 
place where the technical co-ordinator was to work. It appreciated the kind 
offer by the USA to host the technical co-ordinator, free-of-charge, at the 
NOAA National Meteorological Center of the USA, but decided that it was 
preferable to have the technical co-ordinator co-located with one of the Argos 
Global Processing Centres (GPC) in Toulouse, France, or Landover, MD, USA. It 
finally decided on the latter, at least for a trial period of one year. 
Finally, Service Argos Inc. kindly agreed to provide the required logistic 
support (office, clerical suppport, communications, computer support, 
stationery, etc. ) for a yearly amount of US $12,000, provided this amount be 
re-negotiated at the next panel session on the basis of the actual costs 
incurred. 

3. 4. 5 The panel discussed and agreed on an approximate break-down of the 
costs to be incurred during the third and any subsequent years of employment 
of the technical co-ordinator. This break-down is given in Annex VIII, which 
also includes a summary of the existing funding commitments and contributions 
requested by the panel from individual contributing Member States sufficient 
to meet this proposed level of expenditure. 

; 
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3.4.6 Finally, on this question, the panel noted the view expressed at its 
third session regarding the need to ensure long-term employment of a technical 
co-ordinator and the consequent need for long-term funding commitments, where 
possible. The panel strongly reiterated this opinion. 

4. RELATIONSHIP WITH INTERNATIONAL PROGRAMMES/ORGANISMS (agenda item 4) 

4.1. World Climate Research Programme (WCRP) 

4.1.1 The panel recalled that WCRP requirements for drifting buoy data are 
focussed through its major projects TOGA and WOCE. With regard to TOGA, it 
was noted that the requirements remained essentially unchanged from those 
stated in the TOGA Implementation Plan and that, as of June 1988, the 
approximate status of the TOGA drifting buoy programme was as follows: 

Southern Ocean: 51 buoys reporting on the GTS 
Tropical Pacific: 25 buoys reporting on the GTS (no pressure sensor) 
Indian Ocean: One buoy reporting on the GTS. 

4.1.2 The WOCE plans for drifting buoy deployments are still in the 
formulation rather than implementation stage. They are given in some detail 
in the recently published implementation plan for WOCE and the panel noted 
that according to this plan initial WOCE deployments of drifting buoys may be 
summarized as: 

Surface velocity Atlantic 705 buoys 
Indian 280 
Pacific 495 
Southern 240 

Surface flux Atlantic 16 buoys 
Indian 16 
Pacific 16 
Southern 200 drifters to measure 

also surface pressure and 
SST. 

4 .1. 3 The panel agreed that data from these buoys would be of considerable 
value to operational meteorology and oceanography, and to other research 
programmes in addition to WOCE, if they were to be made available on the GTS. 
It was noted however that there was considerable reluctance within the WOCE 
community for such real-time global distribution of data. The panel therefore · 
agreed that considerable efforts needed to be made in the next two years to 
inform and educate the WOCE community on the procedures for and value of GTS 
data distribution and, in particular, to assist WOCE researchers wherever 
possible in gaining access to the GTS. It was also felt that questions of 
quality control needed to be actively addressed in response to the concerns of 
oceanographic buoy deployers. The panel felt that the technical co-ordinator 
had a key role to play in this matter, in particular through his contacts with 
the Argos user community, and that he, the chairman of the panel and the 
Secretariats, should also actively pursue contacts with the WOCE International 
Project Office, to inform them of the panel, its objectives and activities. 
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4.1.4 Finally on this question, the panel noted that the US Navy programme 
for deployment of substantial numbers of meteorological and oceanographic 
buoys might be regarded as a good prototype for WOCE and that the efforts of 
this programme in making available large quantities of buoy data for GTS 
distribution should be communicated to the WOCE community for information and 
possible follow-up. 

4.2 World Weather Watch (WWW) including the operational WWW systems 
evaluation for the North Atlantic (OWSE-NA) 

4.2.1 The panel noted that the WMO Commission for Basic Systems (CBS) had, 
at its ninth session (Geneva, February 1988), expressed its strong support for 
the panel and its work in providing for a vital element of the Global 
Observing System (GOS) of the WWW of WMO. Among specific items mentioned by 
CBS, the panel noted that questions of quality control were already under 
consideration (see agenda item 6.1) as was the problem of ensuring the free 
availability of all drifting buoy data for global use over the GTS (see, for 
example, agenda item 6.3). 

4.2.2 The technical co-ordinator presented a brief report to the panel 
describing his activities during the previous year in support of the OWSE-NA. 
Despite concern expressed by the panel, at its previous session, about the 
level of efforts expected of the technical co-ordinator by the OWSE-NA and 
some uncertainty as to the input to be provided by COST-43, it had been 
subsequently agreed that he should attend the OWSE-NA section analysts meeting 
in the provisional role of section analyst for drifting buoy data. It had 
also been agreed, with the data manager for the OWSE-NA, that it would be 
unreasonable to expect the technical co-ordinator to comply with the full list 
of reporting requirements as these reports would simply be used by himself 
alone in performing his section analysis. 

4.2.3 The meeting, held ·in Geneva in April 1988, had addressed the key 
issues relevant to each observing system and had established a timetable for 
the completion of the various tasks assigned to the section analysts. The 
issues of critical importance in the use of drifting buoy data, mostly ensuing 
from the atypical system of collection and dissemination of these data, had 
been identified by the technical co-ordinator as timeliness, availability, 
data quality and impact. In particular, in the opinion of the technical 
co-ordinator, the impact, positive or negative, of drifting buoy data on the 
quality of numerical forecasts had not, so far, been adequately assessed. 

4.2.4 The panel noted this report with interest. It agreed that the OWSE-NA 
was an important exercise in helping to establish the value of drifting buoy 
systems as part of the overall GOS of WMO and that, the~efore, the technical 
co-ordinator should continue to perform the tasks already established for him 
within OWSE-NA. In this regard, it was noted that the final report on the 
OWSE-NA was expected to be completed by the end· of 1989. 

4.3 Integrated Global OceanServices System (IGOSS) 

4.3.1. The panel recalled that, at its second session,· it had suggested that 
the IGOSS regular information service bulletin on ocean data buoys and other 
ocean data acquisition systems (ODAS) could be restricted to non-drifting ODAS 
in view of the rapid changes in status of drifting buoys with_ which an annual 
publication could obviously not cope. The IGOSS co~unity had agreed to this 
proposal provided that information regarding drifting buoys be circulated on a 
quarterly basis, as CLS/Service Argos had kindly offered to do at no cost to 
the panel. 
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4.3.2 The following procedure was therefore adopted: CLS/Service Argos would 
ask all their users permission to publicize information regarding their 
drifting buoys; with the assistance of the technical co-ordinator, 
CLS/Service Argos would then, on a quarterly basis, encode the appropriate 
information in a format as close as possible to the example provided in 
Annex IX and provide it to the Secretariats for circulation to all those 
potentially interested. 

4.3.3 The panel welcomed the kind offer by the Canadian Marine Environmental 
Data Service (MEDS) to assist in the preparation of the quarterly bulletin. 
It finally decided to review the results achieved at its forthcoming sessions. 

5. REPORTS ON CURRENT AND PLANNED DRIFTING BUOY PROGRAMMES 
item 5) 

(agenda 

5.1 Under this agenda item, participants in the session gave brief reports 
on their countries' or organizations' present and/or future drifting buoy 
activities. Such reports were made by Canada, France, Greece, Iceland, 
Norway, United Kingdom, United States of America, COST-43 and SCAR. In 
addition, some countries who were unable to attend the session, viz. Australia 
and Japan, had provided written statements. Swmnaries of all these reports 
are collected and attached as an appendix to the panel's annual report as 
agreed at the panel's third session. 

6. CQ-ORDINATION ACTIVITIES (agenda item 6) 

6.1 Quality control of drifting buoy data 

6.1.1 The panel recalled that, at its third session, it had agreed that 
studies should be continued on the real-time quality control of drifting buoy 
data, in close consultation with the US National Data Buoy Center (NDBC). It 
also noted that the Executive Councils of both WMO and IOC had stressed the 
importance of quality control for buoy data, in particular for those 
circulating on the GTS for operational applications. 

6.1.2 In this context, the panel noted with considerable interest the 
presentations by D. Gilhousen (NOAA/NDBC) and by C. Noe (NOAA/Ocean Products 
Center (OPC) of, respectively, the off-line quality control procedures now in 
place at NDBC for buoy data quality control and the on-line quality control 
procedures presently being introduced by OPC, which will be applied to ship 
and BATHY/TESAC reports as well as buoy data. It was further noted that, in 
both cases, the procedures are applied only to data from USA buoys received 
through the Argos US GPC in Landover, with the specific permission of the 
principal investigators. Details of these presentations are given in Annex X. 

6.1.3 While agreeing generally on the need for, and value of, interactive 
quality control of buoy data for operational purposes, in particular for use 
with numerical models which goes beyond basic error checking procedures, the 
panel nevertheless expressed some reservations about applying such quality 
control to research data. It was noted that researchers normally wanted to 
retain access to original, unmodified data, and the panel therefore stressed 
that any data modification as a result of quality control should only be 
undertaken with the permission of the data owners. At the same time, it was 
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also noted that a problem remained for researchers using GTS data which may 
have been changed but with no quality control flags to indicate such changes 
(although the flags are included with archived data). 

6.1.4 The technical co-ordinator for the panel then presented the results of 
two studies of quality control issues undertaken by him during the 
intersessional period. The first study used the monthly lists, sent to the 
technical co-ordinator by the ECMWF, which identify those platforms which 
report unacceptable pressure observations on the GTS. It could be seen that 
the numbers of such platforms had fallen dramatically over the previous year, 
from an inital total of about 15 to a present level of only three, and that 
reports originating from LUTs no longer accounted for a disproportionately 
large share of the notifications. 

6 .1. 5 The second study focussed attention on the serious implications for 
data availability of delays in the data dissemination chain, in particular 
those resulting from quality control procedures. Because of the present 
necessity to store data received from the majority of platforms onboard the 
satellite, for at least part of an orbit, much of those data already risk 
being too late for use by operational numerical models. The study had shown 
that the quality control measures adopted by NDBC introduced a further delay 
of between 15 and 20 minutes, which could seriously reduce the quantity of 
data remaining usable by forecasters. Further delays, which might result from 
the planned activities of OPC in this field, might reduce data availability to 
zero in some cases. The panel, having expressed concern about the impact of 
these delays, noted with appreciation that Dr. Hamilton was pursuing means 
whereby the delays at NMC would be reduced. 

6.1.6 Finally, the technical co-ordinator explained to the panel that such 
delayed reports face a further danger in that they are, in some cases, likely 
to have been preceded by uncontrolled reports originating from other sources 
and so may well be entirely disregarded by numerical models. In this case, 
there exists a clear need for quality-controlled reports to be flagged in some 
way so that they may be identified by the models. 

6.1.7 The panel noted with interest the response from WMO to a request from 
the chairman of the panel for guidance on the application of climatological 
range checks to drifting buoy data processed through the Argos GPCs -in 
Toulouse and Landover. In particular it was noted that a WMO workshop on the 
quality control of meteorological data was to be held in Reading, United 
Kingdom, in March 1989. This workshop was expected to make recommendations on 
this topic, for the consideration of the CBS Working Group on the GOS, for 
eventual inclusion in the Manual on the GOS. In the meanwhile, it was 
recommended that the introduction of globally consistent climatological range 
checks, in addition to these noted in IOC Manual and Guides No. 20, be 
considered by the panel for introduction in both Toulouse and Landover Argos 
GPCs.-

6 .1. 8 The panel discussed the need for, and value of, such checks in some 
detail. While reservations were expressed about the possibility to obtain a 
universally acceptable climatology on which to base such checks, it was 
nevertheless agreed that climatologically-based range checks could be of value 
with conservative variables such as SST, in particular in refining existing 
gross error checks for such variables. The panel therefore decided to 
establish an expert sub-group to study the question of the possible 
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implementat ion in the Argos processing chain of real-time c limatological range 
checks for buoy data. The sub-group comprises D. Gilhousen (USA), R. Keeley 
(Canada ) and the technical co-ordinato r (convenor), and is to look , in 
particular, at the poss ibilities for implementing such checks in a monitoring 
mode to assist in assessing their value. 

6.2 Code matters 

6 . 2.1 The panel recalled that, at its thi rd s ession, it had noted a 
requirement for certain modifications to be made to the DRIBU code, to reflect 
the developing capabili ty for drifting buoys to measure an increasing variety 
of ocean parameters, and that it had requested a small sub-group, convened by 
Dr. G. Hamilton (USA), to investigate the matter further and develop an 
appropriate proposal. It a l so noted the actions now underway within I GOSS to 
develop an IGOSS flexible coding scheme which will acconunodate new 
oceanographic variabl es . I n this context, the panel noted with interest the 
proposa l pre sented by Dr. Ha milton, which involved modifications to the code 
form FM 13-I X SHIP to include both the surface variable parts of the existing 
code form FM 14-VIII DRIBU a nd the modificat ions to DRIBU suggested at the 
session. The sub-surface parts of DRIBU woul d, under this proposal , be 
henceforth included in the ex i s ting code form FM 63-IX BATHY or FM 64-IX TESAC . 

6.2.2 In discussing thi s proposal, the panel noted that the proposed 
modifications to SHIP would apply only to the transmission of data from 
automated platforms a nd would, in no way, affect the coding a nd t ransmission 
of existing ships' observations . At the s ame time, some concern was expres sed 
that the proposal would effect ively s plit the observations of surface and 
s ub-surface variables recorded by a single platform at a single space/t ime 
point into two GTS messages, wi t h possible adverse consequences for 
oceanographic research and operat ions. 

6.2 . 3 While recognizing the legitimacy of t h is concern , t he pane l 
nevertheless agreed that a simi lar situation a l ready existed with other 
meteorologica l and oceanographic o bservations and that, provi ded CLS/Service 
Argos was able to support GTS data inse rtions in r elated code f orms s uch as 
BATHY, any difficulties created Hould not be insurmountable . I n addi tion, it 
was agreed that the potent ial benef i ts o f consolidating drif ting b uoy surface 
observations in the single code form SHIP were s ubs tant i al for b uoy operators, 
CLS/Service Argos and data processing centres alike, a nd that these outweighed 
the disadvantages noted above . 

6.2.4 The panel, the refore, firstly strongly supported the r equirement for 
modifications to e x i sting GTS code forms to acconunodate neH drifting buoy data 
and, secondly, agreed on the proposal that this requirement could be satisfi ed 
through a modification to the code FM 13-IX SHIP to acconunodate certain 
specific aspects of drifting buoy observations , rather than through patching 
of the DRIBU code. It was also agreed that existing DRI BU capabilities for 
reporting sub-surface data could be acconunodated through the use of the 
BATHY/ TESAC codes with drifting buoy observat i ons. 

6.2 . 5 The panel noted that certain improvements were still possible in t he 
proposal presented by Dr. Hamil ton. These included a possible capability to 
allow the reporting of both or i ginal variable values and those produced 
through inte rac tive quality control procedures, and also improvements to the 
me thod for reporting quality of buoy location. It the refore requested a 
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sub-group of code experts compr1.s1.ng A. Hernhuter (USA) (convenor), R. Keeley 
(Canada) and D. O'Neill (Canada), to prepare a final detailed proposal for SHIP 
code modifications, to be circulated to all panel members within three months 
for comment, before submission to the appropriate WMO channels, hopefully for 
final adoption by CBS (Ext.) in 1990. Recommendation 1 (DBCP-IV) on this topic 
was adopted (see Annex III). 

6.3 Other co-ordination activities 

6.3.1 The technical co-ordinator presented a review of the useful lifetimes 
of drifting buoys, which had been compiled using data received from the 
ECMWF. This data set had been chosen as it offered the possibilities for a 
global study of useful buoy data circulating on the GTS, although this was at 
present restricted to those platforms which report pressure data. The main 
findings were that the great majority of platforms report at least six 
observations per day, but that nearly half fail within 100 days, with an 
average lifetime of about 160 days. These conclusions were in accordance with 
the results of similar studies undertaken by COST-43 and by MEDS. The latter 
offered to assist the technical co-ordinator in undertaking any future studies 
of this kind. It was felt by the panel that this should be done on a yearly 
basis. The complete report is attached as Annex XI. In order that the 
technical co-ordinator might continue with this and other studies the panel 
requested the chairman to write formally to the ECMWF to request that their 
monthly statistics and other relevant data be made available to the technical 
co-ordinator on a regular basis in computer-compatible form. 

6. 3. 2 In accordance with the work plan that had been established by the 
panel at its previous session, the technical co-ordinator reported on ways and 
means by which the quantity and quality of drifting buoy data circulating on 
the GTS might be enhanced. The central idea was the development at Argos of 
an entirely separate and modular processing chain for GTS data. As regards 
data quantity, this would have a number of important advantages, both by 
increasing the flow of data from existing GTS platforms and, more especially, 
by removing many of the restrictions which currently prevent the great 
majority of existing platforms from reporting freely on the GTS. In this 
regard, note was taken of the technical co-ordinator's findings that many 
scientists would be willing to allow their data to be transmitted on the GTS 
provided that the necessary processing did not affect the data available to 
themselves. Special, measures had already been implemented by SAI at Landover 
to allow this to be done for one particular group of moored platforms, but it 
was recognized by all that the implementation of a separate, flexible 
processing chain was a more desirable solution. 

6.3.3 Moving to the question of data quality control by such a system, the 
panel noted the willingess of NDBC, OPC, and MEDS to contribute both advice 
and, where appropriate, computer software to allow this function to be 
implemented more efficiently and perhaps more economically. The technical 
co-ordinator added that, in any case, the implementation of quality control 
modules might be deferred until a later date so as to spread the expense over 
a longer period. 

6.3.4 Finally, having agreed upon the desirability of this new processing 
chain, the panel moved to the consideration of ways in which CLS/Service Argos 
might be assisted with the costs. Although several outline proposals for 
extra funding were considered, none was found to be entirely satisfactory. 
There was also no indication of what the system might cost. 
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6.3.5 Nevertheless, the panel felt it important that early consideration 
should be given to the development of this facility and requested CLS/Service 
Argos to take the necessary steps to more closely define the system and to 
obtain firm estimates of its cost. This work should be completed by the end 
of January 1989 and circulated to all panel members and national focal points 
for drifting buoy programmes so that they may have time to consider additional 
means of funding well in advance of the next session. 

6.3.6 The representative of WMO drew the panel's attention to irregularities 
in the content of the abbreviated headings used by Argos and by LUT operators 
to prefix their GTS bulletins. In particular the "ii" in the data designator 
group "TTMii" ought to contain two digits, instead of the single digit in the 
common usage by most reporting centres. 

6.3.7 In other respects also, the use of the "TTMii" group seldom conformed 
with WMO rules. However, it was recognized by WMO that unusual operative 
conditions of drifting buoys might impose the irregular procedures upon the 
collecting centres. Rather than open the matter to general discussion, the 
panel was invited to take note of the issues raised and to consider some 
proposals for rationalization prepared by the technical co-ordinator, so that 
some action might be agreed at the next session. 

7. PUBLICATIONS (agenda item 7) 

7.1 The panel reviewed the draft second annual report of the panel, as 
prepared by the chairman, with the assistance of the technical co-ordinator. 
It expressed some concern to the fact that all the relevant information had 
not been made available in due time to the chairman and the technical 
co-ordinator, in particular with respect to Chapter 1 - Current status of 
drifting buoy programmes; Chapter 2 - Planned programmes; Chapter 3 - Data 
archiving; Chapter 5 - Technical developments. It therefore requested all 
concerned to provide the relevant information to the chairman by 15 November 
1988 at the very latest, in order to meet the deadline of 30 November for the 
report to be passed to the WMO Secretariat. 

7.2 In order to avoid such shortcomings in future, the panel requested the 
Secretariats to issue a formal request for inputs to the report well in 
advance, viz. first in the joint IOC/WMO circular letter to which the previous 
report was attached and, second, as a reminder in June every year. 

7.3 The panel considered a proposal for such a logo as prepared under the 
supervison of Dr. G. Hamilton (see Annex XII). It was of the opinion that the 
proposal met the requirements expressed at its third session. It nevertheless 
suggested some slight modifications to the design and agreed that the revised 
logo would be circulated, well before its next session, to the national focal 
points for drifting buoy programmes for comments and approval. 
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7.4 The panel welcomed the publication of the Guide to Drifting Data Buoys 
(IOC Manuals and Guides No. 20, prepared jointly by IOC and WMO) and expressed 
its thanks and appreciation to Dr. G. Hamilton for the invaluable work he had 
accomplished in drafting the guide. It requested the Secretariats to· provide 
CLS/Service Argos and the technical co-ordinator with a sufficient number of 
copies of the guide to allow them to forward it to all principal investigators 
using the Argos system. 

7.5 The panel was informed that the publication of the revised edition of 
the guide (WMO Report No. 10 in the Marine Meteorology and Related 
Oceanographic Activities series) had been slightly delayed due to technical 
problems, but that the guide was to be issued and widely distributed to all 
those potentially interested during the coming weeks. 

7.6 The panel recognized that the technical co-ordinator had made several 
inputs to the Argos Bulletin and Newsletter, which are widely distributed, to 
publicize the panel's activities and promote the wider use of the GTS. It 
agreed that, subject to the concurrence of CLS/Service Argos, these media 
should be used rather than a separate newsletter created. CLS/Service Argos 
kindly agreed to these arrangements. 

7. 7. In order to complement the technical information provided in Argos 
publications, the Secretariats agreed to publish a letter on DBCP 
administrative matters approximately twice a year for distribution to panel 
members and national focal points for drifting buoy programmes. 

8. REVIEW OF THE PANEL'S OPERATING PROCEDURES AND TASKS OF THE TECHNICAL 
CQ-ORDINATOR (agenda item 8) 

8.1 The panel recalled that it had agreed to review its operating 
procedures at every session. It decided that those agreed upon at its second 
session remained essentially valid and required only minor modifications in 
the light of discussions at the present session. The modified operating 
procedures are given in Annex XIII. 

8.2 The panel recognized that the workplan established for its third year 
was essentially an on-going one and therefore made only minor modifications to 
this workplan in the light of achievements so far and discussions at this 
session. The modified workplan is also given in Annex XII. 

9. ELECTION OF THE CHAIRMAN OF THE PANEL (agenda item 9) 

9.1 The panel unanimously re-elected Mr. C. Billard as its chairman for 
the coming intersessional period. In doing so, it congratulated Mr. Billard 
for his activities as the panel chairman during the first three years of its 
existence, which had contributed substantially to the present very heal thy 
state of the panel and its work. 
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9. 2 In view of the expanding nature of the panel's activities, and in 
particular the increasing workload of the chairman, the panel agreed on the 
need to establish the position of vice-chairman. It unanimously elected 
Mr. D. Painting to fill this position. The operating procedures for the panel 
were modified slightly to reflect this new position. 

10. DATE AND PLACE OF THE NEXT SESSION (agenda item 10) 

10.1 The panel agreed that its sessions should continue to be of four 
days. It welcomed the offer by the WMO representative to host the fifth panel 
session at the WMO headquarters in Geneva. It agreed that the session should 
be held in conjunction with the ninth meeting on the Argos Joint Tariff 
Agreement and that, subject to agreement by the eighth meeting on the Argos 
Joint Tariff Agreement, the dates for the panel's fifth session should be 
17 to 20 October 1989. The panel also noted with interest the possibility of 
the Australian Bureau of Meteorology hosting the sixth panel session in 
Melbourne, Australia in 1990, again in conjunction with the tenth Meeting on 
the Argos Joint Tariff Agreement. 

11. CLOSURE OF THE SESSION (agenda item 11) 

11.1 In closing the session, the chairman of the panel, Mr. C. Billard, 
expressed his appreciation to all participants for their contributions to the 
session and to the work of ·the panel generally. On behalf of the panel he 
also expressed his appreciation to the technical co-ordinator, Mr. D. Meldrum, 
for his highly competent and valuable work in support of its objectives; to 
the Secretariats for their continuing support of the panel and its technical 
co-ordinator; to NOM for their considerable hospitality in hosting the 
session in New Orleans; and to the UCAR representatives for their valuable 
material support throughout the session. Participants in the session echoed 
the thanks of the chairman to the technical co-ordinator, the Secretariats, 
NOM and UCAR. They also voiced their appreciation to the chairman himself 
for the very able way in which he had conducted the session and for his 
efforts, on behalf of the panel, during the intersessional period. 

11.2 The fourth session of the Drifting Buoy Co-operation Panel closed at 
12.30 p.m. on Friday 21 October 1988. 
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ANNEX III 

REC~~ATIONS ADOPTED BY THE SESSION 

Rec. 1 (DBCP-IV) - CODE MODIFICATIONS TO ACCOMMODATE NEW DRIFTING BUOY DATA 

The DRIFTING BUOY CO-OPERATION PANEL, 

NOTING: 

(1) Existing WMO code forms FM 13-IX SHIP, FM 14-VIII ORIBU, FM 63-IX 
BATHY and FM 64-IX TESAC which relate to the GTS transmission of data from 
automatic ocean platforms; 

(2) The final report of the third session of the Drifting Buoy 
Co-operation Panel; 

(3) The proposal presented to the fourth session of the panel by its 
sub-group of experts on codes; 

(4) The development within IGOSS of a flexible coding scheme to 
accommodate new oceanographic variables, 

CONSIDERING: 

( 1) That rapid developments in drifting buoy technology are 
increasing the possibilities for new types of data to be available 
operationally from drifting buoys; 

(2) That these developments necessitate some changes to existing code 
forms to enable the transmission of these data on the GTS; 

(3) That the existing SHIP code already includes many of the surface 
elements reported by drifting buoys; 

(4) That the existing BATHY and TESAC codes could accommodate all the 
sub-surface elements reported by drifting buoys, 

RECOMMENDS that the most effective way to accommodate the new 
requirements for reporting data from drifting buoys will be: 

(a) To incorporate both existing and future requirements for 
reporting surface data from drifting buoys into the SHIP code; 

(b) To incorporate both existing and future requirements for 
reporting sub-surface data from drifting buoys into the BATHY or 
TESAC codes; 

(c) Thereby to eliminate the requirement for continued use of DRIBU, 
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REQUESTS its subgroup of experts on codes: 

(1) To develop a detailed proposal for modifications to the SHIP code ~ 

based on that given in the annex to this recommendation, within three months; 

(2) To circulate the proposal to members of the panel for further 
conunents; 

(3) To submit the final proposal of the panel to the appropriate WMO 
channels for adoption, hopefully by CBS (Ext.) in 1990, 

NOMINATES the following experts to comprise the Sub-group on Codes 
for the purposes of the exercise: 

A. Hernhuter (USA) convenor 
R. Keeley (Canada) 
D. O'Neill (Canada) 
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Annex to Recommendation 1 (DBCP~IV 

PROPOSAL FOR MODIFICATIONS TO THE SHIP CODE 

PART 1 - THE PROBLEM 

The present form of the drifting buoy reporting code (WMO code form FM 14-VIII 

DRIBU) has changed little since it was first developed as a temporary :ode 

form in the early 1970's. The WMO, recognizing its continuing importance, 

adopted it as a permanent code form at CBS-VIII in 1983. 

Recent and anticipated developments in sensor capability create a need for 

changes in the basic format. These changes could be accomplished as in the 

past, by tacking on new groups at the end of the data section, or by making a 

complete change to the code. A practicable solution is to include the drifting 

buoy reporting code in the same format used for reports from manned ships (and 

moored buoys), code form FM 13-IX SHIP. 

This paper indicates changes that would be required to merge DRIBU and SHIP. 

In many cases parameters (meteorological and oceanographic data) already exist 

in SHIP. Other data groups, such as quality control flags and groups showing 

engineering status, do not exist in SHIP and must be developed. The straight­

forward approach seems best in these cases: continue the same basic format 

for those groups as in DRIBU, in which case the problem is reduced to finding 

a location for them within the code. The DRIBU code also includes subsurface 

data, using a primitive form of BATHY which only allows the reporting of 

temperatures at significant depths. My own feelings are that this information 

should be transmitted as a separate message using the BATHY code. This is one 

of many points that need to be discussed at the October meeting of the Drifting 

Buoy Co-operation Panel. 
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The second part of this paper outlines the changes that would be required in 

the present SHIP code, ,and the third shows the revisions to the regulations 

necessary to include reports from drifting buoys. Additional editorial 

changes (e.g. references to specific code for.ms in the Specifications of 

Symbolic Letters) should be handled by the Secretariat. 

PART 2 - CHANGES TO THE SHIP CODE TO INCLUDE DRIBU 

An explanation of the added groups follows the revised code form. 

1. In.section 0, change the last groups to: 

II iii 

or 

~~qd\G..---" 

2. In section 2, add the new group immediately after group (70RwaRwaMwa): 

<70liwaliwaRwa> < 7 1P:wa~wa~wal 

\~.h'A\(.'_~~v: ~uA 
) -.~~ ,s;t./ ) ' I , n , .. St.-~ 

'::;~ v 'J \')) tr' '-.) 

3. Add these new groups to section 3, immediately following the present 

group ( 80000) : 
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~ Vc-) ; c,} ..... 

4. Add a new 

Explanation of 

These groups, added to section 0, give the position of the buoy (latitude 

and longitude in degrees and minutes) and give additional data about ~he time 

of the report (J, units digit of the year; MM, month and gg, minutes). The 

primary time group (YYGGiw) is included in the report immediately before the 

position. 

There is a question whether the position should be given more accurately, 

in tenths of minutes, or whether whole minutes are sufficient. This needs to 

be discussed at the October meeting of the Drifting Buoy Co-operation Panel. 

separate seciton at the end of the DRIBU report, is included in section 0. 

This new group, not now included in DRIBU, is used to report the period 

of the wave observed by the drifting buoy in tenths of seconds. 

(O~L//) or 

(HLVBVBdBdB) 



ANNEX III,· p. 6 

These groups are taken directly from section 2 of the DRIBU code {~, 

quality of buoy satellite transmission; QL, quality of location; QcLaLaLaLa 

period indicated by HL). The only change is the identifier of the first group 

has been changed from 2 to 0. The groups are only included when quality is 

doubtful. 

A.new section has been added to the SHIP code as a catch-all for data not 

included in other parts of the code {Qp, quality of pressure measurement; Q2~ 

quality of housekeeping parameter; QTW, quality of surface water temperature 

measurement; Q4 : quality of air-temperature measurement; vivivivi, engineering 

data; id, type of drogue; and zdzdzd, length of drogue cable. These groups 

could also have been included at the end of the existing section 3. This is 

another point that needs to be discussed further at the October meeting. 

There are advantages to both approaches. 

PART 3 - CHANGES TO THE SHIP REGULATIONS TO INCLUDE DRIBU 

1. Change NOTE (3) (after code form): 

(3) A SHIP report from a sea station other than a drifting buoy is 

identified by the symbolic letters MiMiMjMj = BBXX. A SHIP report from a 

drifting data buoy is identified by the symbolic letters M·M·M·M· = ZZXX, 
~~~~~~~~~L-~~~~~~~~~~~~~~~~~~~~1-1-J-J---===~-

* Secretariat note: see Recommendation 13 (CBS-IX).· 
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which are included in each individual drifting data buoy report even if the 

report is part of a bulletin of such reports. 

2. Revise NOTE (5) to define the new section 6, as f o llows: 

Section number Symbolic figure group 

6 666 

Conte nts 

Data concerning quality of 

buoy measurements, engineering 

status, and drogue. 

3. Revise the present last sentence in regulation 12 .1.3.2, and then add a 

new last sentence : 

The position of a sea station o ther than a drifting buoy s hall be indicated by 

the groups 99LaLaLa Qc L0 L0 L0 L0 . In a report from a drifting buoy t he position 

and additional data abou t the time of t he o bservation s h a ll be indicated by 

t he groups Qc~a~a~a~a~o~o~o~o~o JMMgg. 

4 . There are two approaches to r evis ing the r egul at i on s to include the 

drifting buoy ide ntif ie r . The fi r s t is to add a new regulation 12.1.8: 

12.1.8 

A drifting buoy s hall be id e ntified by the group A1bwnbnbnb, a nd 500 shall be 

added to the orig inal nbnbnb number. 
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NOTES: 

(1) A1bw no~ally corresponds to the maritime zone in which the buoy was 

deployed. The WMO Secretariat allocates to Members, who request and 

indicate the maritime zone(s) of interest, a block or blocks of serial 

numbers (nbnbnb) to be used by their environmental buoy stations. 

(2) The Member concerned registers with the WMO Secretariat the serial 

numbers actually assigned to individual stations together with their 

geographical positions of deployment. 

(3) The Secretariat informs all concerned of the allocation of serial numbers 

and registrations made by individual Members. 

This approach includes the notes from the DRIBU code explaining the method for 

assigning buoy identifiers. It is questionable whether these notes are still 

necessary in the regulations. If, after further discussion at the October 

meeting, it is decided they are not, a much simpler solution would be to amend 

the present regulation 12.1.7(a), as follows: 

12.1.7 

(a) The identification of stations located at sea on a drilling rig or an 

oil- or gas-production platform shall be indicated by the group A1bwnbnbnb. 

The identification of a drifting buoy shall be indicated by the group 

~1~w~b~b~b· wherein A1~w no~ally refers to the maritime zone in which the 

buoy was deployed and 500 shall be added to the original nb~~b number. 
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5. Add a new regulation 12.3.1.2(b)(iii): 

12.3.1.2 

This group shall be encoded as: 

(b) 222// for: 

(iii) A drifting buoy. 

6. Add a new regulation 12.3.3.7 as follows: 

12.3.3.7 

The group 71PwaPwaPwa shall be reported in addition to the group 

lPwaPwaPwaRwaRwa when the following conditions have been met: 

(a) The sea is not calm; 

(b) PwaPwa has not been reported as //; 

(c) The station has the capability of accurately measuring instrumental wave 

period in units of 0.1 second. 

7. Add new regulations under 12.4.11: 

12.4.11 

Groups (80000 OQNQL//) 
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12.4.11.1 

These groups, and the groups following (either (QcLaLaLaLa L0 L0 L0 L0 L0 ) or 

(HLVBVBdBdB)) shall only be included when ~ and QL have a value other than 0. 

12.4.11.2 

Groups (QcLaLaLaLa L0 L0 L0 L0 L0 ) 

These groups shall only.be transmitted when QL = 2, and shall give the location 

of the second possible solution symmetrical to the satellite sub-track. 

12.4.11.3 

Group (HLVBVBdBdB) 

This group shall be transmitted only when QL = 1. HL indicates the time in 

hours since the last position fix. VBVBdBdB indicates the direction and speed 

of the buoy in cm/s at the time of the fix. 

((IMPORTANT NOTE! II HL is now defined in terms of whole hours, which limits 

the period to 9 hours or less. There are plans to include this group less 

frequently, for example once a day. If this happens we will either need to 

change HL to HLHL (making this a 6 digit group) or develop a code table for 

HL. My own preference is to expand the group, even though it results in a 

"nonstandard" length group. This should be another topic for discussion at 

the October meeting.)) 

8. Add a new set of regulations covering the proposed section.·6: 

12.7 

Section 6 
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12.7.1 

The use of this section is limited to reports from drifting buoys. 

12.7.2 

12.7.2.1 

These groups shall be included to report quality control data of the buoy. 

12.2.7.2 

When the value of any measurement is outside specified limits, as indicated by 

the .coding of the quality control indicator in this group as 1, that data 

group shall not be included in the report. 

((QUESTION: Just where is the housekeeping parameter, quality indicated by 

Q2, included (or not if Q2 • 1) in this report? Present DRIBU regulation 

14.3.4.1 indicates it's in there somewhere. If not, why not (my own 

• 
curiosity)?)) 

12.7.3 

12.7.3.1 

No more than three groups 8Vivivivi shall be included in any report. 

* Secretariat note: see Recommendation 13 (CBS-IX) 
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NOTES: 

(1) The physical equivalent of the value v 1viv1v 1 will vary from buoy to buoy. 

(2) Knowledge of the engineering status of the buoy, indicgted ·by v 1viv1v1, 

is not necessary for use of. the meteorological data groups. 

12.7.4 

(Group 9idZdZdZd) 

12.7.4.1 

This group shall only be included in reports from buoys which have been 

deployed as drogued buoys. 

12.7.4.2 

This group shall not be included in a report from a buoy on which a drogue has 

never been installed. 



REPORT BY THE TECHNICAL CQ-ORDINATOR TO THE FOURTH SESSION 
OF THE DRIFTING BUOY CQ-OPERATION PANEL 

1. INTRODUCTION 

ANNEX IV 

1.1 This report covers the period 1 October 1987 - 30 September 1988. 
Until 31 May 1988, the Technical Coordinator (TC) worked full-time for the 
DBCP, normally based at Toulouse, but with two visits to Geneva to attend the 
OVSE-NA Section Analysts meeting (13 - 14 April 1988), and to assist with GTS 
and Secretariat issues (19 - 20 May 1988). 

Since 1 June 1988 the TC has been working part-time for the DBCP by means of a 
contract with the Scottish Marine Biological Association (SMBA). Until 31 
August, this resulted in the equivalent of 13 full days work at SMBA, using 
on-line access facilities to Argos computers, and 5 full days at Toulouse. 
Since 7 September the TC has worked continuously at Toulouse. 

2. ACTIVITIES DURING.TBE PERIOD 

2.1 The percentage of the TC's time devoted to various activities is 
indicated in Figure 1. Vork related directly to the GTS accounts for about 
75% of the total effort. Each activity is described separately in the 
following paragraphs. 
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3. GTS USER ASSISTANCE 

3.1 The category 'GTS User' refers largely to individuals or agencies, 
operating Argos platforms, whose data is destined (at least partially) to be 
routed to the GTS. Also included are the Marine Environmental Data Service 
(MEDS) of Canada, and manufacturers of drifting buoy systems with GTS 
applications. European users whose programmes are part of COST-43 are 
included in that sub-category. The percentage breakdown of the TC's time 
within the 'GTS User' classification is shown in Figure 2. As might be 
expected, the US accounts for the largest fraction, although this is 
proportionately much less than their 75% share of active GTS drifters. 
Conversely, a considerable effort was focused on one South African platform, a 
fixed station on Inaccessible Island in the South Atlantic. This posed some 
unusual and interesting problems. Normally user assistancewas in one of 
the following areas. 
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3.2 Formatting (or re-formatting) of sensor descriptions to suit the 
recommended order specified by Argos. This can be quite a complex operation 
and has not been a service normally offered by Argos. 

3.3 Generation of suitable transfer functions to convert raw sensor data to 
the requisite physical values, incorporating calibration corrections as 
necessary. Once again, Argos have not usually had the resources available to 
provide this service. 

3.4 Procurement of appropriate VMO identifiers ('VMO numbers'). 

3.5 Performance analysis of problem drifters in order to diagnose and, 
where possible, circumvent defects in transmitter or sensor behaviour. 

3.6 Ensuring that certain DRIBU message types or groups ,(e.g. those for 
pressure tendency), which are not presently quality-controlled by NDBC, are 
not blocked by NDBC software. 

3.7 Preparation of a proposal to allow certain Antarctic automatic weather 
stations to report on the GTS. 

3.8 Communication of technical information to platform manufacturers to 
improve the compatibility of their products with existing Argos GTS 
requirements. 

4. GTS - ARGOS 

4.1 This is a wide-ranging category which covers most of Argos's GTS 
activities, both in France and in the USA. As in the previous category, the 
TC was in the unique position of having the time, the facilities and the 
authorisation to study carefully defects in the system, to pinpoint their 
sources and to propose remedies. Argos has continued to give this activity 
their full support. Some of the work is difficult to classify, but the 
following headings cover the major aspects. 

4.2 Identification of software errors ('bugs') in the processing of data 
for the GTS, and testing of subsequent modifications. More than a doz~n bugs 
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were identified: mostly they were cured by a new version of the QRIBU coding 
software which was installed in March. Some more subtle (and less 
destructive) bugs related to the updating of the file containing messages 
scheduled for GTS transmission still await correction. 

4.3 Coordination of GTS aspects of the division of workload between the 
French and US Argos processing centres (the FRGPC and USGPC), and the prior 
merging of their user files. 

4.4 Assisting with the changeover of GTS dissemination of North-American 
sponsored platforms from Paris to NDBC/NVS Vashington. Owing to initial 
difficulties with the routeing of the Vashington collectives, distribution ex 
Paris was ultimately not terminated. This duplication continues at present. 
The lack of real-time access to raw GTS data was a serious set-back during the 
changeover period. 

4.5 Outlining of procedures to be followed for correct routeing of GTS data 
in the event that either processing centre assumes the workload of the other 
following a major breakdown. This has not yet been completed. 

4.6 Education of Argos Useroffices in various aspects of the GTS. 
Creation and installation of monitoring software at Toulouse to allow the 
Useroffice to analyse recent GTS output in the absence of the TC. 

4.7 Initiation of a process of rationalisation and modernisation of the 
abbreviated headers in use for GTS bulletins. 

4.8 Establishment of a regular procedure for the removal of unused VMO 
identifiers from Argos real-time files after 3 months of inactivity. 

5. QUALITY CONTROL 

5.1 In this category I mainly include the day-to-day quality control (OC) 
of data from individual platforms, coming to my attention through my own 
monitoring activities, or by means of the regular data quality reports produced 
by ECMVF, NDBC, COST-43 and the UK Met Office. Also mentioned here are 
efforts to develop more general ac guidelines. 

5.2 QC of individual platforms. . Day-to-day activity includes: 

checking for failed sensors which have not been trapped by limits 
tests; 
deletion of unserviceable platforms, or those which have wrongly 
appeared on the GTS; 
identification, and rectification where possible, of platforms with 
poor location update performance; 
checking for beached platforms on the basis of locations and 'water' 
temperature; 
comparison of NDBC status reports, listing failed sensors etc, with 
corresponding status of Argos platform files; 
initiation of action on the basis of ECMVF monthly pressure statistics, 
including re-calibration of pressure sensors where appropriate; 
relaying of QC information from GTS users to appropriate agencies. 

5.3 Education of Argos users and Useroffices in the suitable selection of 
individual limits in order to trap defective sensors. 

5.4 Development, with CLS, of proposals to use the QC groups in DRIBU, 
taking into account that Argos generally does not have executive powers to 
suppress data. 

5.5 Arranging, in coordination with Argos and NDBC, the implementation of a 
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standard set of gross error checks for Argos data entering the GTS. 

5.6 Encouraging the establishment of a procedure between NDBC and Service 
Argos Inc detailing how, where and when sensor deletion or re-scaling, deemed 
necessary by NDBC, will be implemented. 

6. DBCP 

6.1 This section includes a number of functions in support of the Chairman 
and Secretariat, and in the fulfilment of contractual obligations. 

6.2 Preparation of documentation for and attendance at DBCP meetings. 

6.3 Preparation of the TC's monthly reports. 

6.4 Assistance with the negotiation of the contract with SMBA. 

6.5 Compilation of a catalogue of drifter programmes and platforms, with 
associated address list of programme owners. 

6.6 Drawing up of briefing notes for use by the DBCP Chairman. 

6.7 Liaison with the Internationa Toga Office on GTS matters. 

6.8 Circulation to National Focal Points of some information relating to 
the disposal of two UK data buoys. 

7. MONITORING 

7.1 Monitoring has been conducted at a number of levels, special software 
being written as required. Typical activities have included the following. 

7.2 Daily check of Argos GTS output (at Toulouse) to detect obvious 
formatting errors, location problems, etc. 

7.3 Occasional comparisons of US and French GTS output to identify 
inter-centre discrepancies. Since the installation by Argos of automatic 
procedures to interconnect the two sets of user files, few differences have 
been found. 

7.4 Monitoring of the use of VHO identifiers by regular updating of a 
cross-reference list of active and inactive YMO numbers, Argos identifiers, 
country of ownership, etc, using information provided by Argos, LUT operators 
and the VHO. 

7.5 Use of on-line facilities at the French Met Office to monitor GTS 
reports originating elsewhere than at Argos. Similar monitoring has been 
performed from time to time by contact with the UK Met Office. 

7.6 Analysis of magnetic tapes of GTS data received at Paris and Bracknell 
to identify particular problems such as communications delays. 

8. ARGOS DOCUMENTATION 

8.1 Although this may be considered to be outwith the TC's remit, it was 
felt appropriate (and sometimes essential) to make contributions in a number of 
areas. 

8.2 Argos Bulletin. A variety of short pieces, encouraging and explaining 
GTS usage, were published in this monthly bulletin, which is circulated to all 
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Argos users and elsewhere. 

8.3 Argos User Manual, Technical File and XBT Manual. Several suggestions 
were made, mainly relating to the technical sections of these new documents. 

8.4 VMO Guide No. 10. As the staff situation at Argos was delaying the 
revision of this document, several technical sections of this guide were 
redrafted by the TC in order to more accurately reflect current Argos 
requirements and capabilities. 

8.5 Regular assistance was given with other Argos documents, such as the 
monthly status report to the VMO, and some internal reference literature. 

9. LOCAL USER TERMINALS 

9.1 This category includes both independent local user terminals (LUTs), 
and the LUT services provided by Argos. 

9.2 Arctic drifters. Considerable effort was directed towards resolving 
calibration and other discrepancies in LUT reports for these drifters. The 
situation now seems to be satisfactory. 

9.3 S-hand quasi-LUTs. The performance of the new direct read-out 
service from Yallops Island and Gilmore Creek was evaluated, with particular 
regard to data availability and delay. Attention was drawn to the large 
percentage of missing Gilmore datasets. 

9.4 Toulouse LUT. A comparison was made between the results of a CLS 
study on the theoretical performance of this LUT, and several days of real 
data. This showed that while the actual coverage of the station was close to 
the that predicted by theory, many messages were lost due to noise. An 
unusual 'black hole' effect was identified whereby, in certain circumstances, 
GTS report availabilty was worsened by the presence of this LUT. This has now 
been corrected. 

10. ARGOS DEVELOPMENTS 

10.1 This category lists areas in which assistance has been given with the 
development of new facilities at Argos. 

10.2 New GTS processing chain. This is highly desirable in order to 
separate GTS and User processing and to allow installation of further 
facilities such as QC. A fuller discussion will be found elsewhere. 
Feasibility studies have been initiated by Argos. Help was given with the 
development of a new GTS module at SAI for the processing of thermistor string 
data. 

10.3 Other enhancements that have been stimulated include the new DRIBU 
coding software, the extension of the permissible precision of calibration data 
to allow up to 7 significant figures, and some relaxation of the processing 
requirements for non-GTS sensors embedded amongst GTS sensors. 

11. GTS - GENERAL MA'ITERS 

11.1 In this category I list GTS issues which are not necessarily specific 
to Argos. 

11.2 DRIBU routeings at Paris and Bracknell. These were found to contain a 
number of inconsistencies, leading to the loss of some collectives and the 
duplication of others. 



ANNEX IV, p. 6 

11.3 Abbreviated headers. A list of headers in use was compiled. Some 
proposals for rationalising the list used by Argos were submitted to the VMO. 

11.4 Pressure tendency characteristic. In response to a user request, a 
ruling was sought from the VMO as to the permissible values of this 
characteristic in DRIBU reports. 

11.5 DRIBU ex Vashington. Some formatting anomalies were noted in the 
Argos datasets inserted on to the GTS by NVS Vashington. 

12. NON-GTS USER ASSISTANCE 

12.1 Buoy recovery. Problems with a faulty North Sea drifter were 
diagnosed. The buoy was successfully located and recovered on going aground 
in Norway. 

12.2 Relative positions of enhanced accuracy may well be possible using 
Argos locations derived from the same satellite pass. This is of interest in 
the study of ice dynamics, and elsewhere. Some relevant data was gathered for 
an Argos user. 

12.3 Pirated Argos Identifiers. Two reports of 'stolen' IDs were 
investigated. One was due to a faulty transmitter emitting wrong codes, the 
other to unintentional transposition of components when assembling a platform. 

12.4 Repetition rates. Advice was given to a transmitter manufacturer on 
the optimal selection of transmission repetition rates. 

13. OVSE-NA 

13.1 Some data was gathered to assist the Chairman in compiling reports 
requested by OVSE-NA. 

13.2 An OVSE-NA meeting was attended in the provisional role of Section 
Analyst for drifting buoy data. 

14. ARGOS (NON-GTS) 

14.1 A number of bugs were identified in the user distribution and in the 
management of updates. 
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FINAL ACCOUNTS: 15 JUNE 1987 - 31 MAY 1988 

Period : 1 June 1987 - 31 May 1988 

CONTRIBUTIONS 

Australia {11.06.86) 5 ooo.oo 
Canada {28.10.86) 10 ooo.oo 
France {30.10.86) 6 338.02 
Iceland {26.12.86) 2 ooo.oo 
USA {24.02.87) 38 ooo.oo 

EXPENDITURES 

Rennmeration technical co-ordinator 12 x 3 144.00 

Travel technical co-ordinator 

37 728.00 

Paris/Geneva {01-12.06.87) 

Brest (14-19.06.87) 

USA/Canada/UI ( 13 e09-Q3 o 1 Oo87) 

Paris (2o-28e10.87) 

Geneva (12-15.04.88) 

Contract CLS/Service Argos 

BALAilCE (unspent) 

1 612o72 

765.07 

4 982.10 

1 279.59 

608.55 9 248.03 

13 102.00 

ANNEX V 

61 338.02 

1 259.99 
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ANNEX VI 

FINANCIAL STATEMENT FOR THE SECOND YEAR OF THE TECHNICAL CQ-ORDINATOR 

Period : 1 June 1988 - 31 May 1989 

CONTRIBUTIONS 

Australia (09.10.86) 

Canada (07.10.87) 

ux (07 .10.87) 

France (26.11.87) 

Iceland (10.02.88) 

USA (30.06.88) 

Unspent during previous period(s) 

EXPENDITURES {expected) 

Contract SMBA 

Travel technical co-ordinator 

Contract CLS/Service Argos 

• 

BAlANCE {expected unspent, or "flexibility"} 

5 ooo.oo 
10 ooo.oo 

5 ooo.oo 
4 784.15 

2 ooo.oo 
38 ooo.oo 64 784.15 

1 259.99 

48 000 

10 000 

3 600 

66 044.14 

61 600 

4 400 
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Sector/Bureau ref.: SC/FIT/293 .070. 8 
soc: tf.l.: 

ANNEX VII 

between 

CONTRACTS FOR EMPLOYMENT AND SUPPORT OF THE TECHNICAL CQ-ORDINATOR 
FOR THE SECOND YEl\R 

and 

THE UNITED NATIONS EDUCATIONAL, 

SCIENTIFIC AND CULTIJRAL ORGANIZATION 
{hereinafter called 'Unesco') 

·The Scottish Marine Biological Association 
·t"SMBA·)·················· .......................................................................... . 
.Duns.taff.nag.e. .. Mar.i.ne .. .Res.ear..ch. .. Labo.r.at.or.y. .... .. 
P.O. Box 3, Oban Argyll PA34 4AD 

the headquarters of which are situated in Paris 

of the first part 

Hereby agree as follows: 

Article I. 

The Contractor shall: (describe work) 

·scotTirna· ..................................................................................... . 
. lJ.rl.i.ted: .. ~4-Fl~dem· .................................................................... .. 
(hereinafter called 'the Contractor') 
of the other part 

1. provide the services required to fulfil the functions of Technical 
Co-ordinator of the Drifting-Buoy Co-operation Panel (DBCP) jointly established 
by the World Meteorological Organization (WMO) and the Intergovernmental Oceanog­
raphic Commission (IOC), as specified in the terms of reference attached as 
Annex 1 and in accordance with the work plan agreed by the DBCP and attached as 
Annex 2. Under the terms of this contract, "services" shall be understood as no 
more than 130 working days of a specialist (Mr. D. Meldrum) split as required by 
the ~hairman of the DBCP during the period 1 June 1988 to 31 May 1989 inclusive. 

To fulfil th~ functions of Technical Co-ordinator of the DBCP, the specia­
list shall be posted at the Dunstaffnage Marine Research Laboratory in Oban, 
United Kingdom, for a total duration of no less than 25 and no more than 30 wor­
king days, and at Collecte-Localisation-Satellite (CLS)/Service Argos in Toulouse, 
Frante, for a total duration of no less than 60 and no more than 70 working days, 
and shall travel on mission as ·required by the Chairman of the DBCP for a total 
duration not exceeding 30 wo~king days. In addition, he shall be authorized by 
the Contractor to travel twice by car from Oban to Toulouse and back. 

The Contractor shall be responsible to the Secretary IOC for providing 
the above services and the specialist, while legally an employee of the 
Contractor, shall act under the technical guidance of the Chairman of the DBCP. 
In particular, he shall provide the Secretary IOC and the Chairman of the DBCP 
with reports on his activities as Technical Co-ordinator of the DBCP, at least 
every two months or on a monthly basis in case he would continuasly fulfil the 
functions of Technical Co-0rdinator of the DBCP for more than one month. 

2. In collaboration with the division or unit concerned, supply in writing, with a view to the preparation of evalua­
tion statements, data (qUIUJtitilljy~ as far as possible) on: (a) the main achievements of the activity or activities 
and the practical results obtained thereby or the final outcome of the activity or activities (e.g. training, innova­
tions, the promotion of research or policies, the imprc.ve,nent and transfer of knowledge, the exchanse of ex­
perience and information, greater panicipation by women, the strengthening of regional or international co­
operation, etc.); (b) unforeseen results; (c) the difficulties encountered in implementing the activities; (d) the 
lessons learnt (more successful adaptation of activities to the needs of the Member State(s), greater efficiency, 
impacts on target groups, other forms taken by the implementation of the activities); (e) other information con­
cerning evaluation of the activities. 

''tU~l4~Kail<lSd<~~*M~X.XXX.XXXXX.XXX.XXXXX.XXX.XXX.XXK~ttili>4~M. 
On completion the ownership in the property shall rest in Unesco. 
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Article II. 

Unesco shall pay to the Contractor a fee as follows: [Insert the total fee in words and figures, the currem:Y and the in.staiment.s 
lind conditions of payment where applicable/. 

The equivalent of a maximum amount of $48,000 (forty eight thousand US 
dollars) split as follows: 
1. The equivalent of $20,000 (twenty thousand US dollars) upon submission 

by the Contractor and approval by the Secretary ICC of an estimated plan 
of expenditure of the funds; 

2. The equivalent of $20,COC (twenty thousand US dollars) upon submission 
by the Contractor and approval by the Secretary ICC of an interim 
statement of expenses on 31 December 1988; 

3. The equivalent of a maximum amount of $8,CCC (eight thousand US dollars) 
upon submission. by the Contractor and approval by the Secretary Icc· of 
a statement of expenses showing the total use of funds on 31 May 1989. 

Any amount unspent or uncommitted by 31 May 1989 shall be returned to ICC. 

The rate of exchange for conversion into the currency of payment shall be 
the official rate applicable in Unesco on the ~ate of payment • 

Article Ill. • 

The fiDal payment shall not be made until the work bas bec.n approved by Unesco. 

Article IV. 

Unless otherwise provided herein, the Contractor shall bear all the expenses of carrying out the work. 

Article V. 

Neither the Contractor, nor anyone whom he may employ to carry out the work is to be considered as an agent or member 
of the staff of Unesco and, except as otherwise provided herein, they shall not be entided to any privileges, immunities, 
compensation or reimbursements, nor are they authorized to commit Unesco to any expenditure or other obligations. 

Article VI. 

The Contractor undertakes full responsibility for the purchase of any insurance which may be necesSary in respect to any 
loss, injury or damage occurring during the execution of the work. 

Article VII. 

All disputes arising out of, or in connection with the present contraCt or the breach tb~rc.of, shall be settled primarily by 
mutual understanding. However, if at the expiration of a six-months period starting from the date the dispute ames, no 
amicable settlement has been arrived at, or even before the end of this period if Unesco formally certifies in writing that in 
its opinion there is no reasonable possibility that an amicable settlement will be reached by the parties, either of the two 
parties shall have the right to submit the dispute concerned to an arbitrator chosen by their common accord. Failing 
agreement on the choice of an arbitrator, the latter shall be designated by the FllSt Chairman of the •cour d' Appel de Paris' 
at the request of the most diligent party. The arbitration proceedings shall take place in Paris and shall be in accordance 
with such rules and procedures as may be established and adopted by the arbitrator. The decision of the arbitrator shall. 
taking into account relevant scales established in respect of similar arbitrations by the International Chamber of 
Commerce, determine the expenses of the arbitration which may be ordered to be either apportioned between the two 
parties or paid by one of them only. The award rendered shall be final, conclusive and without funher recourse. 

Signed on be!A·:ilfofUnesco ..................... ~: .. : ... ::.~.:.: ... -:: .... :.=················· Date ......................... : ..... ~: .. : .... :.' .. ; ............................................... . 
Contractor ................................................................................................ Date .............................................................................................. . 
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Annex 1 to Contract 293.070.8 · 

Terms of reference for the Technical Co-ordinator of the Drifting Buoy 
Co-operation Panel 

The Technical Co-ordinator of the Drifting Buoy Co-operation Panel 
shallr 

1. Under the direction of the Drifting Buoy Co-operation Panel take all 
possible steps within the competence of the panel to assist in the 
successful achievement of its aims, 

2. Assist in the development and implementation of ~ality control 
procedures for drifting buoy systems., 

3. Assist in setting up suitable arrangements for notifying.the 
~ppropriate user communities of changes in the functional status of 
operational drifting buoys, 

4. Assist in the st~ndardization of drifting buoy data formats, sensor 
accuracy, etc., 

5. Assist when requested with the development of co-operative 
arrangements for drifting buoy deployment, 

6. Assist in the clarification and resolution of issues between Service 
Arqos and drifting buoy operators 1 

7. Assist in promotinq the insertion of all available and appropriate 
drifting buoy data into the Global Telecommunication System, 

8. Supply information about· drifting buoy developments and applications 
to the WMO and IOC Secretariats and assis~ the Drifting Buoy 
Co-operation Panel to promote an international dialogue between 
oceanoqraphers and meteoroloqists, 

9. Co-ordinate and monitor the flow of drifting buoy data into 
appropriate permanent archives • 

Signed on behalf of Unesco .. . ~~····· ........ . Date J ... 1.·. ~ ......... . 

~ 

Contractor ..... ·:J'?t::./.7 ~ ..•..........•.•..•... 3 ~ ~--Date .... ~, P. r . ........ . 
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DRIFTING-BUOY CO-OPERATION PANEL WORK PLAN 
AND OBJECTIVES FOR THE THIRD YEAR 

PART A 

summary of the tasks 

1. Maintain summary of requirements for drifting-buoy data to ·meet 
expressed needs of the international meteorological and oceanographic 
communities. 

2. Maintain a catalogue of existing on-going drifting-buoy-programmes. 

3. Maintain a list of focal points for national coatributions and within 
other relevant bodies with potential for involvement. in .drifting-buoy 
programmes. 

• 
4. Identify sources of drifting-buoy data not currently reported ·on the· 

GTS and determine the reason for their non-availability. 

5. If deemed necessary, make proposals to the . Panel for co-ordinati.on 
activity as a r~sult of the above actions to address items. 2 to 5 and 7 
in the terms of reference for the Drifting-Buoy co-operaton Panel. 

6. Initiate and arrange for the circulation of quarterly newsletter 
containing information on the Panel·'.s activities, current and planned 
drifting-buoy programmes and .related technical developments, including 
the results of the work undertaken by SCOR Working Group 88. 

7. Pursue tasks appropriate to satisfy the requirements of the OWSE-NA of 
WMO with regard to drifting buoys. 

8. Dev~lop proposals for the implementation of global real-time quality 
control procedures far drifting-buoy data processed by the Argos 
processing centres. 

9. Continue the arrangements (including finance) to secure the services of 
· a Technical Co-ordinator. 

10. Review programme and establish working priorities of the Technical 
Co-ordinator. 

11. Prepare annual report of the Drifting-Buoy Co-operation Panel. 
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CONTRAT 

entre et 

L'ORGANISATION DES NATIONS UNIES POUR 
L'EDUCATION, LA SCIENCE ET LA CULTURE 
(ci-apr~s denommee «!'Unesco»), 

Collecte Locaiisation Satellites ............................................................................................................... 
........... CC.,J •. ,..S..~.l ............................................ : ............................... .. 
....... J~.1 ... ~.v.~.o.v.e. ... i;d.Q~.~.r.$;t .. 6.e.J .. i.o ..................................... .. ayant son si~ge a Paris 

au nom de la Commission Oceanographique 
Intergouvernementale (CO!) 
cfune patt 

........ 3.l.OS.S ... Io.ulo.us.e ... C.ede.x .......................... Er.anc.e ...... . 
( ci-apr~ denomme( e) « le contractant ») 

. d'autre part 

D a ete convenu ce qui suit : 

Article premier. 

Le contractant s'oblige a: (Description du travail demand6) 

1. fournir au Goordinateur technique du uDrifting-Buoy Co-operation Panelu 
le soutien logistique sufvant : 

( i) 

( i i) 

(iii) 

( i v) 

(v) 

• 
un bureau {espace et mobilier}, mis gracieusement a disposition ; 

le soutien dactylographique requis, mis gracieusement a disposition 

le libre acces aux divers moyens.de telecommunication en usage 
(telephone, telex, telegranune, courrier electronique, etc.) ; 

l'acces aux moyens informatiques du Service Argos, y compris la 
libre jouissance : (a) d1 un terminal donnant acces au centre de 
traitement Argos, e~ (b) d1 un micro-ordinateur avec les logiciels 
usuels ; 

les fournitures de bureau et les moyens de fonctionnement (photo­
copies, affranchissement postal, etc.) usuels ; 

ce, pendant deux periodes separees ne pouvant chacune depasser deux mois et 
ne pouvant, a elles deux, depasser trois mois. 

Le travail devra etre termine le ........ ~~ ... m~.i..J.~~~ ................ au plus tard. 
Le produit de ce travail deviendra alors Ia propriet6 de ).'Unesco. 
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Artlcte 11. 

L'Unesco versera au contractant Ia somme suivante : f/ndiquer le monrant total en lettres et en chiffres, In monnaie dam 
laquel/e il sera paye, le nombre de versements et les conditions de paiement s'il y a lieu.] 

l'equivalent au maximum de 3 600 $US (trois mille six cents dollars des 
Etats-Unis) en francs francais, en un versement effectue apres soumission 
par le Contractant et approbation par l'Unesco d'un etat financier des 
depenses encourues au titre des services indiques a l'Article I, para­
graphes (iii), (iv) et (v). 

Le taux de change applique pour convertir ces semmes en la devise de 
paiement sera celui en vigueur a l'Unesco ala date du paiement. 

Article 111. 

· Le solde definitif ne pourra etre vers6 qu'apr~s approbation du travail par !'Unesco. 

Article IV. 

Sous reserve de dispositions contraires du present contrat, le contractant prendra l sa charge toutes les depenses afferente:• 
ll'execution du travail. 

Article V. 

Nile contractant ni aucune personne employee par lui en vue de l'execution du travail ne sera considere comme un agent 
ou un membre du personnel de l'Unesco, ne pourra jouir d'aucun a vantage, imaiunite, retribution ou remboursement qui 
ne soit expressement prevu dans le present contrat, et ne sera autorise l engager !'Unesco dans quelque depense que ce 
soit, ni llui faire assumer d'autres obligations. 

Article VI. 

Le contractant assume l'enti~re responsabjlite des dispositions qu'il jugerait bon de prendre pour s'assurer contre tow 
prejudices. penes ou dommages survenant pendant !'execution du travail. 

Article VII. 

Toute contestation ·relative ll'execution ou ll'interpretation du present contrat sera reglee A !'amiable. Toutefois, si A 
I' expiration d'un delai de six mois l compter de Ia date de Ia survenance du litige, les parties ne parvenaient pas A un tel 
r~glement ou si, avant !'expiration de ce delai, l'Unesco faisait savoir par ecrit qu'l son avis i1 n'y a pas de possibilite 
raisonnable de parvenir l un tel reglement, l'une ou l'autre des parties pourra soumettre le litige l un arbitre choisi par les 
parties d'un commun accord. A defaut d'un accord sur le choix de l'arbitre, la designation sera faite par le Premier 
President de la Cour d' Appel de Paris sur simple requete A lui presentee par la partie Ia plus diligente. L'arbitrage aura lieu 
l Paris, conformement aux r~gles et lla procedure adoptees par l'arbitre. L'arbitre determinera les frais de I' arbitrage en 
se ref6rant aux bar~mes etablis par Ia Chambre de commerce intemationale dans les cas similaires. Les frais d'arbitrage 
pourraient atre repartis entre les parties ou mis Ala charge de l'une d'entre elles. La sentence arbitrale sera definitive et 
sans appel. 

Pour !'Unesco ........................................................................................... Date .............................................................................................. . 

Lecontractant .............................................................................................. Date ......................................................................................... : .... . 

--------
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ANNEX VIII 

SUMMARY OF ESTIMATED INCOME AND EXPENDITURES FOR THE THIRD YEAR 
OF EMPLOYMENT OF THE TECHNICAL CQ-ORDINATOR 

Estimated costs 

For the employment contract established through UCAR and location at Service 
Argos Inc., Landover, USA 

Salary support - Package (includes 
salary, benefits package, and 
UCAR administrative costs) 

Service Argos Inc. contract 

Travel 

Removal costs 

Change-over costs 

Total 

Total (recurrent) 

Estimated income to meet costs (US$) 

Australia 

Canada 

France 

Greece 

Iceland 

United Kingdom 

USA 50,000 -

Total 

US national 

US$ 

63,000 

12,000 

20,000 

3,000 

2,000 

100,000 

95,000 

Confirmed 

5,000 

10,000 

2,000 

5,000 

55,000 

Non-US national 

Possible 
(to be 

50,000 -

99,000 -

US$ 

71,000 

12,000 

17,000 

8,000 

2,000 

110,000 

100,000 

requirement 
confirmed) 

10,000 

15,000 

10,000 

2,000 

2,000 

10,000 

55,000 

104,000 
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DRAFT FORMAT FOR REGULAR DISTRIBUTION OF DATA ON DRIFTING BUOYS 
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INFORMATION :oN DRIFTING BUOYS 

NOTES 

IDENTlllER 

In column "WMO", enter the WMO identifier allocated to the drifting 
buoy, if any (WMO code: A1b-nbnbnb). 

In column "Argos", enter the Argos identifier number. 

Enter the actual or planned deployment position (LaLa.LaLa N or 
S/LoLoLo.LoLo E or W) and date (DD/M!l/YY), and similarly (if relevant) the 
last position known and date. 

Enter in the appropriate column the number of observations reported per 
day and (if relevant) the number of observational levels for sub-surface 
measurements. Specify in column "COMMENTS" if the column "Others" is used. 

DROGUE 

If the buoy is drogued, enter the depth of the drogue in meters. 
Otherwise, leave in blank. 

CODE FORM 

Enter: 

S for SHIP (FM 13-VIII Ext.) 

D for DRIBU (FM 14-VIII) 

B for BATHY ( FM 63-VIII Ext. ) 

U for BUFR (Binary Universal Form for Representation of 
meteorological data) (FM 94-IX) 

0 for any other code form used.(then specify in column 
"COMMENTS" ) 
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DATA AVAILABILITY 

Enter: 

G if data are circulated over the GTS 

M if data are available on micro-computer-compatible carrier 

c if data are available on computer~compatible carrier 

L if data are available on listings (or equivalent 
media) 

R if data availabi.li ty is restricted 

0 in other cases (then specify in column "COMMENTS"} 

S'.r.UOS 

Enter: 

o for operational 

E for experimental 

P for planned 

F for failed (during the last 6 months) 

Use more than one letter if necessary. 

Enter any relevant comment in plain language. 
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ANNEX X 

QUALITY CONTROL PROCEDURES AT NOAA/NDBC AND NOAA/OPC 

A STATUS REPORT 

David B. Gilhousen 

Several examples were shown where bad sea level pressure data 
from drifting buoys produced incorrect initial analysis used 
for numerical weather prediction. An approach to data quality 
control of selected drifting buoys originating at the US Argos 
Processing Center was given. This approach is elaborated in 
the attached paper presented at the Fourth AMS Conference on 
Interactive Information and Processing Systems. 

Quality control of these drifters was initiated by NDBC on 
March 30, 1988. A large number of drifters reporting inaccurate 
data were immediately withheld from dissemination. This resulted 
in a substantial improvement in several data quality statistics 
compiled from ECMWF reports. For example, the percent of sea 
level pressure reports from drifters which were rejected at 
ECMWF decreased from 1.4% in April 1987 to 0.1% in April 1988. 
Similarly, the number of drifters whose monthly sea level 
pressure bias was greater than 2 hPa decreased from 9.4% to 
3.2% in the same period. Identical statistics were computed 
for non-NDBC drifters. Though the percentages were considerably 
higher than NDBC's, a similar data quality improvement was 
noted. This improvement is attributed to the efforts of the 
IOC/WMO Drifting Buoy Technical Coordinator. 

The number of drifting buoys undergoing quality control has 
increased from 99 to 123 from March 30 to September 30, 1988. 
These drifters include TOGA drifters in the Southern Hemisphere, 
u. S. Navy drifters in the Western Pacific, u. s. Coast Guard 
drifters in the North Atlantic, and buoys deployed by the Polar 
Science Center, Woods Hole Oceanographic Institute, and the 
Atlantic Oceanographic and Meteorological Laboratory in tropical 
regions. Most of the increase has come from drifters which 
solely measure sea surface temperature. 

In this six month period, 16 buoys were beached and their sea 
surface temperatures were withheld from distribution. In 
addition five wind direction sensors, three sea level pressure 
sensors, four water temperature sensors, and one air temper­
ature sensor were withheld. Reports from drifting buoys near 
Antartica continue to be the most difficult to monitor. 
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9. 10 

Reprlnted r~ Preprlnt Voluae Pourtb Intemattonal 
conference on Interacttve lntorution and Processln& 
S7st.a tor l'eteorolog, oeeanOIJ"'!pbJ and HJdrolOU, 
Jan. 31-Pel). 5, 1988, AnabeW, Cal1t. Publ1sbecl bJ 
tbe A.er1can Meteorological SOc1etJ, Boston, Mass. 

QUALITY CONTROL OF METEOROLOGICAL DATA FROM 
AUTOMATED MARINE STATIONS 

David B. Gilhousen 

National Data Buoy Center 
NSTL. MS 39529 

1.0 INTRODUCTION 

As part of the Nat1onal Weather Service (NWS). the National 
Data Buoy Center <NDBC) aevelops and operates automated data 
acQu1S1t10n systems from moored buoys and Coastai-Manne 
Automated Network <C·MAN) stat1ons. A recent descnpt1on of NDBC 
programs was prov1ded by Ham1lton (1986). Because 50 percent of 
all NWS manne warnmgs are based pnmarily on NDBC data. an ex­
tensive data Quahty effort 1s necessary 

Data momtonng dunng and after field evaluations produces 
a vanety of benef1c1al results. Bad data are withheld from real-t1me 
d1stnbut1on and ed1ted pnor to arch1val. Often. the failure mode helps 
techn1c1ans diagnose component fa1lure prior to serv1ce viSits. and 
chron1c fa1lures are reported to engmeers for further mvestigat1on. 
Data from new sensors. new data collection packages. and new buoys 
undergo f1eld evaluat1on before they are used operationally 
1G1Ihousen. 1987). Extens1ve stat ton chmatologies are produced from 
arch1ved data tNat1onal Weather Serv•ce. 1986) as well as perfor­
mance stat1st1cs. Th1s paper w111 concentrate on the data monttormg 
and control systems that form the heart of th1s program. 

2.0 REAL-TIME DATA VALIDATION 

Moored buoy data have been transmitted through the Geosta· 
t1onary Operat1onal Environmental Satellite <GOES> system s1nce 
1976 Data from C-MAN stat1ons have been transmitted through 
GOES s1nce 1983. Real-t1me processmg occurs on the NWS IBM 4341 
computer m Su1t1and. Maryland. Several vahdat1on procedures are 
performed every 20 mmutes before real-time distnbut1on. Data are 
checked for transm1ss1on panty errors. gross range and t1me­
cont1nu•ty checks are performed. and wmd gust-to-speed rat1os are 
exam•ned Furthermore. an NDBC-mamtamed status ftle IS read to 
determme sensor calibration coeff1c1ents. which sensors are per­
manently fa•led. and wh1ch sensors are pnmary when two duplicate 
sensors extst. 

The tor mula used tor performing the ttme-conttnUtty check 1s. 
M = 0.58 o..W. (1) 

where M 1s the max1mum allowable difference. o is the standard devta· 
t1on of each measurement. and .lT is the t1me difference •n hours smce 
the last acceptable observatiOn . .l T IS never greater than three hours 
regardless ot the actual ttme d1fference. Th1s hm1ts the max1mum 
allowable d1ff~rence and reduces the chance of d1ssemmatmg bad 
data 

The t1me-conttnU1ty algonthm IS based on a formula that 
relates the t•me rate of change of a normally d1stnbuted measure· 
ment to an autocorrelatton coeff1c1ent. NDBC obtamed a vanety of 
t•me-rate-ot-change statiStiCS for sea level pressure at several of our 
moorec buoys We d•scovered that the autocorrelat1or. was propor­
!•onal to the ,#' The coeffrcrent. 0 58. was then determmed em· 
o•ncally and ~epresents a t1me change hkely to be seen only once 
ever~· 2 to 3 years at any grven s1te 

Table 1 ltsts the upper.and lower hm1ts that the data must 
fall between and the standard devrat1on for each element for typ1cal 
moored buoys These parameters vary somewhat dependmg on loca· 
tron. Alllrmtts are removed well ahead of trop1cal storms because the 
maxrmum change of pressure allowed 1n one hour. 12.2 hPa. can east· 

ly be exceeded near the eye. Obviously. no range or t1me-continuity 
checks are performed on wmd direction. Wind gusts are checked by 
computmg the gust-to-speed rat10 and ensurmg that the ratio lies 
between 1 and 4. 

These real-time checks are very effective at removmg the large 
errors caused by mterm1ttent data transmiSSion problems between 
the station and the satellrte. These errors typ1cally account for 0.5 
percent data loss and our checks remove over 99 percent of these 
errors. On the other hand. these checks do a poor JOb of detectmg 
~rrors caused by sensor degradation. Examples of sensor degrada· 
f1on Include cases where the pressure suddenly drops 10 hPa due 
to ice accretion and the wmd speed drops 15 percent due to worn 
anemometer beanngs. Only about 25 percent of these problems are 
caught by our real-time checks. yet these problems cause persistently 
bad data. In order to remove these bad data from d1stnbution. more 
stringent quality control is performed at NDBC with1n 24 hours via 
a man-machine m1x. When sensor deficiencies are detected. the status 
file on the IBM 4341 1s updated to w1thhold release of that sensor's 
data. 

3.0 NDBC DATA VALIDATION 

Data Quality control at NDBC 1s philosophtcally different from 
real-ttme Quality control. Real-time valtdat1on detects only gross er· 
rors. As explamed above. it catches a small percentage of bad data 
caused by sensor degradation. However. what IS detected IS virtually 
certam to be wrong. Th1s approach is necessary because real·t1me 
vahdat1on 1s completely automated. On the other hand. data valida­
tion algonthms at NDBC are more stnngent. Only one-thtrd of the 
data they flag as susp1c1ous are really bad data. About 98 percent 
of sensor degradatiOn errors are detected by these algonthms. The 
different approach was taken because of a man-machrne m1x. F1ve 
d1fferent vahdat1on algonthms are used at NDBC. 

Ftrst. more strmgent range and time-contmu1ty hmits are 
applied. These hmtts are stat1on-specific for each month. L1m1ts 
chosen are extremes hkely to occur once every 2 or 3 years. 

Second. measurements obtamed from duplicate sensors are 
checked to make sure that they track along together. For example. 
1f the pressure from the first sensor is 0.5 hPa hrgher than that ob· 
tamed from the second sensor. but tor the next report the ftrst sensor 
reads 0.2 hPa lower. the data are flagged as suspect. The analyst 
must then dec1de wh1ch sensor IS more erratic. 

Table l. Typical limits usttd lor range ch«ks and standard devia· 
tions us«J tor tim.continuity ch«Jcs lor real-time validation. 

Measurement 

Sea level pressure 
Atr temperature 
Water temperature 
Wind speed 
Significant wave he1ght 
Average wave penod 

Units 

hPa 
oc 
oc 

m/s 
m 
s 

Lower 
Lim1t 

905.0 
·14.0 

2.0 
0.0 
0.0 
1.95 

Upper 
Limit 

1060.0 
40.0 
40.0 
60.0 
15.0 
26.0 

Standard 
Deviation 

21.0 
11.0 
8.6 

25.0 
6.0 

31.0 



Th1rd. the wind gusts are checked by the following scheme. 
An expected gust-to-mean speed ratio. G. IS calculated 

G = 1 + 1i(1.98 - (1.89 e - 0 ·18 g)) (2) 

where g is the measured wind gust. The actual gust-to-mean speed 
rat1o IS then compared to the expected ratio. If the ratios d1sagree 
by more than a tolerance factor. the data are flagged as suspect. The 
tolerance factor is higher at low wind speeds where gustiness is more 
sporadic. Equation (2) was empirically obtained by Kaufman (1977). 

Fourth. an elaborate algorithm was developed by NDBC to 
check the consistency between wind speeds and the energy in the 
wmd-wave part of the sea spectrum (0.20 - 0.27 Hz). The algorithm 
was developed using regression to estimate the wave energy based 
on the average wmd speed in the last 3 hours. The development sam· 
pie consisted of 22 months of good data from a variety of NDBC buoys. 
If the observed wave energy between 0.20 and 0.27 Hz differs greatly 
from the estimated. the data are flagged. providing that the average 
w1nd speed is above 4 m/s and that the sea is building. Further details 
are available from NDBC. 

Fmally. NDBC developed a procedure to check that a sensor's 
output is not stuck. Eight consecutive hours of data are exammed. 
and the data are flagged if they do not change by more than a cer· 
tam tolerance. 

Though all of the validat1on procedures detect sensor failures. 
several are most powerful. The duplicate sensor check is often the 
f1rst to spot problems w1th anemometers and barometers. This is im· 
portant because anemometers have the highest failure rate of any 
component mstalled in the field. Therefore. all NDBC stat1ons have 
duplicate anemometers: many have duplicate barometers and air 
temperature sensors. The wmd-wave algorithm is helpful in several 
situat1ons. It can detect anemometer problems at a station with a 

ANNEX X, p. 3 

single workmg anemometer. Also. 1t can detect low significant wave 
he1ghts. usually caused by processing with the wrong set of 
coeff1c1ents. 

After the data analysts review flagged data. they can produce 
a vanety of computer graphiCS to help them diStinguish between true 
sensor or system failures and legitimate data (Gilhousen. 1985). Time· 
senes plots of mult1ple measurements from two nearby stat1ons have 
proven to be a powerful tool. Surface observations from non-NDBC 
stat1ons are also available for plotting (Gilhousen. 1987). Also. plot· 
t1ng measurements whose time variability are often highly correlated. 
such as temperature and wind direction. caj:l help determine the 
legitimacy of the data. For example. rapid changes in air temperature 
on the Great Lakes are often related to wind shifts due to land-sea 
breezes and thunderstorm downdrafts. 

A sample t1me-series plot is shown in Figure 1. A1r 
temperatures measured by duplicate sensors on board a buoy sta· 
tioned in Lake Superior. 45001, are plotted with air temperatures 
reported by a C·MAN station at Passage Island. Michigan. PILM4. 
located about 60 kilometers from 45001. The duplicate sensor check 
for 45001 a1r temperatures failed at 1400 UTC on November 26. The 
plot clearly shows that temperatures from PILM4 agree well with 
temperatures from the first sensor and that temperatures from the 
second sensor are substantially in error for about 30 hours. The cause 
of the failure appears to be a cracked thermistor shield. which allow· 
ed rain to reach the thermistor during the prev1ous day. Then. after 
the wind increased. evaporative cooling caused the thermistor to act 
as a wet bulb. An equipment failure report was written instructing 
technicians to replace the therm1stor (with its shield) on the next ser· 
vice visit. The status file on the IBM 4341 was sent instructions to 
withhold the release of data from this sensor. and air temperatures 
from the first sensor were archived. 
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Figure 1. A time-series plot comparing duplicate air temperature sensors at buoy station 45001 in Lake Superior with air temperatures 
measured at a nearby C·MAN station. PILM4. 
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4.0 DRIFTING BUOY DATA PROBLEMS 

Though extens1ve arrays of dnfters were deployed for FGGE 
m 1978-1979 and beg1nnmg m 1985 for TOGA. no data quality effort 
was funded. Bad sea level pressures from dnfters have. on occas1on. 
wreaked havoc with analyses used for numencal weather prediction. 
One example 1s the analySIS of 1200 UTC. October 22. 1986. per· 
formed by the U.S. Navy Fleet Numerical OceanographiC Center 
<FNOC) shown tn F1gure 2. A low pressure report from a drifter located 
between New Zealand and Australia resulted m an mtense. small. 
low-pressure area. S1x hours later. when no report was rece1ved from 
the dnfter. no low·pressure area was produced and the analyzed 
pressures were about 14 hPa htgher. Th1s analySIS IS shown in Figure 
3. S•x months earlier. the U.S. Nat1onal Meteorological Center (NMC) 
reported that a Similarly erroneous report from a dnfter east of Tah1t1 
produced a f1cticious easterly wave. Postanalys1s showed that the 
pressures had been at least 10 hPa low for the previous 2 weeks. 

Several other problems have been noted with drifting buoy 
data. One problem concerns position fixes transmitted on the Global 
Telecommumcations System (GTS) from Local User Termmals (lUTs). 
These are less accurate than the fixes obtamed by CLS Serv1ce Argos. 
frequently differ~ng by several tenths of a degree latitude. Data from 
the same drifter are often transmitted on the GTS from both an LUT 
and Service Argos. then arch1ved w1thout recordmg 1ts source. 
Oceanographers then have difficulty reconstructmg the tracks. Oc· 
cas1onally. positions reported by LUTs are m gross error. Table 2 con­
tams an example of reports from the same drifting buoy from 
duplicate sources. The observat1on t1mes are w1thm 10 mmutes of 
each other. Pos1t1ons d1ffer by many degrees longitude. Sea level 
pressure observations are also g1ven. and the reports transmitted 
by the Norweg1an LUT are obv1ously in error. These large posit1on 
errors are remarkable because many LUTs are capable of locatit"g 
a buoy withm 1 to 2 kilometers. Perhaps human error in entering 
the ephemens data or encod1ng the DRIBU (real-time) message is 
an error source. It IS also possible that LUTs attempt to ass1gn a posi· 
t1on based on an madequate number of reports when the satellite 
1s low on the honzon. These large errors occurred frequently enough 
that an FNOC meteorologist spent considerable t1me 1n diagnosing 
the problems. FNOC eventually dec1ded to not use any data transmit· 
ted by several LUTs. 

5.0 DRIFTING BUOY DATA QUALITY 

Recogn•zmg these quahty control problems. NDBC will start 
to quality control North American dnftmg buoy reports that enter 
the GTS in Washmgton. DC. By "North Amencan." I mean reports 
from dnfters sponsored by North Amencan countnes. even though 
the buoys may be deployed m the Southern Hem1sphere. These obser· 
vat1ons wtll be placed m DRIBU code by the U.S. Argos Processmg 
Center and sent to the National Weather Serv1ce IBM 4341 computer 
complex. The approach used for quality contrails s1m1lar to the one 
used for moored buoys. Gross checking will be per1ormed m real t1me 
on the IBM 4341 before the data are disseminated on the GTS. More 
stnngent checks w111 be performed at NDBC v1a a man-mach1ne m1x 
w1thm the next 24 hours. When errors are identified. NDBC w1ll up· 
oate a status file on the IBM 4341 to subsequently remove bad data 
from GTS distribution. These unacceptable sensor data will be 
transm1tted as slashes or missmg groups depend1ng on the cod•ng 

Table 2. Concurrent report1 from the ume drifting buoy from 
duplicate 10urcet reve~ling LUT position error~. 

Drifter Source Latitude Longitude Pressure (hPa) 

17807 5. African LUT 40°27'5 4°16'W 1019.3 
Argos 40°48'5 24°25'W 1019.4 

25525 Canadian LUT 85°16'N 140°00'E 1031.4 
Norwegian LUT 85°22'N 127°32'E 950.0 

25523 Canadian LUT 84°19'N 168°23'E 1032.8 
Norwegian LUT 85°31'N 161°00'E 950.0 
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Figure 2. The FNOC ~116/ysil of •II level prellllre 11t 1200 UTC on 
October 22. 1986. ThtJ sm11/l, low-pt'essure center between New 
Ze~l~nd ~nd Austr11lia retulted from a blld drlftlfl8 buoy report. 
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Figure 3. The FNOC analysi1 6 hours later thawing the removal of 
the spurious low. 

convention. The "61616'' group prov1ded for data quality mforma· 
t1on m DRIBU w1ll not be used. 

Real-t1me quality control checks will consist of range and time· 
contmUtty checks for environmental measurements and an accelera· 
t1on check to validate the position. The environmental measurements 
cons1st of sea level pressure. a1r temperature. water temperature. 
and wmd speed and d~rection (though no drifters currently report 
wmd). No t1me-cont1nu1ty checks will be per1ormed for wind direc· 
t1on. The funct1onal form of the tlme·contmUity check 1s the same for 
dnfters as 1t IS for moored buoys. 

The llm1ts and standard dev1at1ons (used for the t1me­
contmu1ty check) shall be data base entr~es tor each stat1on. wh1ch 
we can QUICkly change from NDBC. Drifters located outs1de trop1cal 
cyclone belts 1n h1gh latitudes will have broader lim1ts and h1gher stan­
dard devtations. hke most of our moored buoys. 

Accelerations will be computed in both the north-south and 
east-west d1rect1ons to validate locat1ons. Acceleration was chosen 



because locations that are slightly in error result in high accelerations. 
but may not result in high velocities. If the acceleration exceeds about 
4 knots per hour (0.0006 mts2) in either component. that report will 
be removed from distribution and will not be used in subsequent ac­
celeration computations. 

If any drifters report subsurface temperatures. we will delete 
the section that contains them because we do not have the exten· 
stve water mass climatology needed to quality control them. However. 
subsurface temperatures will be passed to the National Ocean Ser· 
vtce's Ocean Products Center who will quality control and disseminate 
the data. 

At NDBC. additional validation efforts fall into two broad 
categones. First. more stringent range. acceleration. and time· 
continuity limits will be applied. Second. the observed pressures and 
temperatures will be compared to NMC analysis and "first guess" 
f1elds. Ponting and Sarson (1984) use a somewhat similar approach 
m comparing automatic weather station data to analysis data in the 
United Kmgdom. 

The range and time-continuity limits were provided by the Na­
ttonal Climatic Data Center. They are the mean values plus and minus 
four standard deviations for each 2.5-degree. latitude-by-longitude 
cell and are based on their archive of ship data. Time continuity hmits 
will be computed using equation 1 with the standard deviatton set 
to 0.12 t1mes the difference between the range limits. The position 
check will be identical to the one performed in real-time. but with 
a maximum acceleration of half the real-time limit. 

The NMC s~a level pressure. air and water temperature 
analysis fields valid at 0000 and 1200 UTC are being acquired for 
comparison with drifting buoy data. These fields are sent on a 
2.5-degree-latitude by 5-degree-longitude grid. If a drifter observa· 
tion time ts withm two hours of 0000 or 1200 UTC. a spatial inter· 
polatton wil,l be performed on the relevant fields to obtain an analysis 
value at the drifter location. These analysis values will then be com· 
pared to the drifter observation. 

One problem that clouds this comparison is that the analysis 
could be contaminated by a bad drifter observation. We plan to over· 
come this problem by using 12-tiour forecasts from the previous 
model run as an alternate analySIS field. This is somewhat analagous 
to using a "first guess" field. If a bad observation contaminated the 
surface analysis. 12 hours of model t1me would tend to reduce the 
error. On the other hand. a bad forecast could ruin the comparison. 
However. this is much less likely to occur and is primarily limited to 
areas of explosive cyclogenesis. Hard copies of both the analysis and 
forecast f1elds as well as drifter data will be plotted to help the analyst 
determine these errors. These forecasts are not available for sea sur· 
face temperature. 
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Figure 4. Sea level pressures reported by drifter 54814 are compared 
to NMC analyses and 12-hour forecasts. 
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6.0 EXPERIENCE IN USING NMC ANALYSIS FIELDS 

Some failures are easy to detect by comparing the observa· 
ttons with analysis and short-range forecast values. One such failure 
is depicted m the time-series plot shown in Figure 4. The sea level 
pressure observed by 54814 is about 14 hPa lower than both the 
NMC 12-hour sea level pressure forecasts and analysis values. 

Other less dramatic failures are more difficult to detect. 
especially in deep. low-pressure areas south of 4QOS. The NMC fields 
are often too conservattve. The pressures are top high in cyclones 
and too low in anticyclones. This is especially apparent in the 12-hour 
forecasts. The t1me-series plots. given m F1gure 5. illustrate this point 
by comparing drifter 33807. located at 52°S. 69°E. with the NMC 
analysis and forecast values. These 5· to 10·hPa differences between 
the NMC values and the observations are typical of many dnfters m 
this latitude. Clearly. individual differences would have to exceed 10 
hPa to be flagged as suspicious. 

Failures of magnitudes less than this would be detected by 
looking at statistical summaries or scatterplots showing these com­
parisons over at least a 2-week period. Figure 6 shows a scatterplot 
comparing the sea level pressure observation minus analysis versus 
the sea level pressure observation. Data plotted are from 22 selected 
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Figure 5. Sea level pressures reported by 33807 are compared to 
NMC analyses and 12-hour forecasts. 
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buoys located m a variety of d•fferent latitudes m both hemispheres 
dunng 2 weeks of July 1987. The general pattern shows good 
agreement between the buoys and analySIS values at h1gh pressures 
and mcreasmg scatter at low pressures. Two buoys. 54810 and 
33802. have a large number of outliers. some of wh1ch are at h1gher 
pressures. Therefore. these drifters appear to be reporting erroneous 
pressures. The t1me-senes plot shown m F1gure 7 confirms that 
pressures reported by 54810 are 2 to 7 hPa higher than the NMC 
values As a supplemental check. biases and root mean square error 
computed agamst "f1rst guess" f1elds used at the European Centre 
for Med1um Range Weather Forecasts are also sent to us monthly. 
The b1ases and RMS error for 54810 and 33802 were considerably 
h1gher than for most dnfters. 

SystematiC b1ases m other measurements can be detected with 
these type graphiCS. F1gure 8 shows a plot of sea surface temperature 
observat1ons mmus analySIS values versus lat1tude. Two groups of 
outliers located m the upper left and lower nght corner of the plot 
represent data from 52821 and 55825. Both dnfters were reportmg 
water temperatures beyond the range observed by sh1p data m the 
chmat1c atlases. 
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Figure 7. Sea level pressures reported by drifter 54810 are compared 
to the NMC analyses and forecast values. 
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Figure 8. The sea surface temperatur~ observation from 22 Nlf!cted 
buoys minus the NMC analysis during July 1987. 

Use of the NMC 1000-hPa air temperature analyses and 
forecasts posed a problem. The fields were not m good overall 
agreement w1th either the moored or dnftmg buoy observatiOns. The 
analysis was 3.5°C warmer than the observations with a standard 

• error of est1mate of 1 .SOC. The NOS OPC reports similar problems 
w1th this field and uses a d1agnostic boundary layer model to prov1de 
an estimate of surface air temperature. Our solution was to use 
multiple regress1on to estimate the surface air temperature based 
on the lOOO·hPa a1r temperature analyses. observed sea surface 
temperatures. and sea level pressures. Obv1ously erroneous data 
were discarded before developing the regression. The est1mated 
temperatures had a standard error of estimate of 1.3°C. 

Based on this experaence we have established some 
comparison lim1ts shown '" Table 3. If the observation differs from 
the analys1s by more than these hm1ts. the data will be flagged for 
manual rev1ew. 

Table 3. Limits used to compare drifting buoy measurements with 
NMS analyses. 

Comparison Limits 

Individual Weekly Weekly 
Measurement Comparison Bias Drift 

Sea level pressure 4.0·10.0 hPa 1 2.0 hPa 4.0 hPa 
Air temperature 3.5°C 2.0°C 3.0°C 
Water temperature 2.5°C 1.5°C 2.0°C 

1varles with latitude and sea level pressure observation 

7.0 SUMMARY 

Though these data quahty procedures are extens1ve. they were 
mostly an "after thought"' '"the system development process. NDBC 
started as an engmeermg development act1v1ty m 1970. but 1t wasn't 
unt1l several buoys were deployed in 1975 that much thought was 
g1ven to data momtonng. S1m1larly. w1th dnftmg buoys. extens1ve 
arrays were deployed in 1979 and 1985 before real-t1me quahty 
control was planned. The data quality effort now mvolves three 
meteorologists. two data techn1c1ans. and two engmeering analysts 
who work seven days per week. Considerable programmmg and 
computer operator support IS needed. 

Withm the last few months. NOBC has started to Quality 
control North Amencan driftmg buoy reports enterang the GTS at 
Washmgton. DC. Th1s quality control delays real·t1me d1ssemmat1on 



by a maximum of 20 minutes. The quality-controlled data are 
transmitted under communications headers SSVX2 KWBC. SSVX6 
KWBC. and SSVX8 KWBC. Data received under headers SSVX90 
KDCA- SSVX99 KDCA contain DRIBU data onginating at the U.S. 
Argos Processing Center that have not been quality controlled. 

8.0 REFERENCES 

Gilhousen. D.B. 1985. Using Graphics to Quality Control and Analyze 
Buoy Data. Proc. 1985 Symposium Ocean Data: Sensor-to-User. 
(Marine Technology Society. NSTL. MS). pp 232·235. 

Gilhousen. D.B. 1987. Meteorological Data: D1al It Up or Store It 
Yourself? Proc. Third International Conference on Interactive 
Information and Processing Systems for Meteorology. 

ANNEX X, p. 7 

Oceanography. and Hydrology. (American Meteorological 
Society. Boston. MA). pp 49·52. 

Gilhousen. D.B. 1987. A Field Evaluation of NDBC Moored Buoy 
Wmds .. J. Atmos. Oceanic. Techno! .. 4. 94·104. 

Hamilton. G.D. 1986. National Data Buoy Center Programs. Bull. 
Amer. Meteor. Soc .. 67. 411-415. 

Kaufmann, J.W. 1977. Terrestrial Environment (Climate) Criteria for 
Use in Aerospace Vehicle Development, (NASA TM 78118, 
MSFC, AL), p. 8.42. . 

National Weather Service, 1986. Climatic Summaries of NDBC Data 
Buoys. (NSTl, MS). p. 339. 

Ponting. J.F. and Sarson, M.A. 1984. Operational Quality Evaluation 
of Surface Observations. WMO Instruments and Observing 
Methods Report No. 15. pp 239-244. 



In December, 1988, the NOM Ocean Products Center < OPC >, 
co-located with the National Meteorological Center <NMC>, will 
begin real-time.qualit.y control for surface ship and drifting­
buoy data. Observations will undergo automated routines to 
val idat.e character format. and platform call sign, test reports 
for valid ranges and internal consistency, provide time 
continuity checks, make comparisons with numerical forecast 
fields, and test. for duplicate reports. 

Observations which pass these automated tests will be 
routed to the GTS and numerical assimilation files without 
additional delay. Observations which fail the automated tests 
will be reviewed and subjected to more rigorous interactive 
tests by OPC meteorologists prior to GTS transmission or model 
assimilation. 

The interactive procedures will be prioritized to 
maximize the utility of observations in data sparse areas 
first <typical regions where drifting buoys ere deployed>, and 
data rich areas (shipping lanes) last. Additional tests will 
be performed to ensure internal and time continuity, to 
compare observations with numerical forecast fields and 
neighboring observations (buddy check), and to ensure platform 
location/track consistency. • 

Final flags and any .corrections wi 11 be applied by 
meteorologists. These flags/changes wi 11 be used in numerical 
data assimilation, for archiving at. the appropriate data 
archive centres, and for plat.form management at NDBC. As BUFR 
becomes ava i !able for GTS use, 11 changes 11 and 11 flB!;1S" to 
observations will be encoded such that the or1ginal 
observation will be retrievable; in t.he mean time, only the 
correct.ed observation or t.he original with deleted elements 
will be available via GTS. 

OPC w i 11 coord inat.e with NDBC t.o perform stringent, near­
real-time quality checks. In this regard, NDBC will review 
all drifting-buoy data, as well as the error information 
provided by the OPC. NDBC meteorologists will consult with 
the OPC on the final determination of validity of the data. 
Also, NDBC will determine the cause of all erroneous data and 
will take corrective action, if appropriate. 
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-.: REVIEW OF USEFUL LIFETIMES OF DRIFTING BUOYS 

1. There are many ways of estimating buoy lifetimes. Host studies are 
based on the experiences gained within a particular programme, or with a 
particular make of buoy. A global study should in theory be possible using 
data held at Argos, but this is not in a readily usable form, nor would it 
indicate the length of time that the buoy reported usetul data. 

ANNEX XI 

2. The statistics published in the ECMVF monthly reports on the quality of 
DRIBU pressure observations were attractive for a number of reasons, although 
they were, unfortunately, only available as listings and had to be re-input 
manually prior to analysis. Advantages of this dataset included: 

Availability for the preceding 21 months, 

Inclusion of non-Argos DRIBU data circulating on the GTS, 

Indication of the duration of useful data from each platform, 

Listing of pressure quality statistics, thus permitting other studies. 

Table 1 summarises the input data. Months for which the r.m.s. deviation of 
the platform observation from the ECHVF first-guess field was more than 5 hPa 
are marked by a'*'· There is a noticeable tendency for observation quality 
to be bad early in a platform's lifetime (prior to installation of correct 
calibration data at the processing centre), and also at the end of its life 
(prior to deletion from the GTS, battery failure, beaching, etc). 

3. The average number of observations per day is shown in Figure 1, with 
most platforms reporting at least 6 times daily. Platforms at high latitudes, 
which are seen more frequently by the satellites, and those which additionally 
report via non-Argos LUTs, may produce up to 30 observations per day on the 
GTS. 

4. Buoy lifetimes are more difficult to estimate as the sample window (21 
months) is comparable with the expected lifetime. This gives misleading 
results as long-lived buoys are more likely to fall across either end of the 
sample window and so have their lifetimes under-estimated. Nonetheless the 
figures for all platforms (including fixed stations which may have external 
power sources) are shown in Figure 2; drifting buoys alone are shown in Figure 
3. Although the figures should be regarded as minimum lifetimes, it can be 
seen at once that there is a high early mortality rate. 

5. A potentially more accurate estimate was attempted by considering only 
those platforms whose lives fall entirely within the sample window, and by 
assuming a random distribution of deployment dates. For a lifetime L and a 
window of size Y, the probability that the lifetime will cut a window boundary 
is L/Y. Therefore, those lives which fall entirely within the window 
represent a fraction (1-L/Y) of the total actually present with life L. This 
reasoning was used to derive the projected lifetimes given in Figure 4. It is 
seen that 50% of buoys fail in less than 100 days, but that nearly 20% exceed 
300 days of GTS data. The mean lifetime is of the order of 165 days. 



Table 1. GTS activity based on ECHVF monthly pressure statistics, 
Months where the r.m.s. error between the platform observatlop and 
the ECHWF first-guess field was greater than 5 hPa are marked'*'· 
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32808 
32809 
32810 
32811 
32812 
32813 
33801 
33802 
33803 
33804 
33807. 
33808 
33809 
33811 
33813 
33814 
33815 
33816 
33811 
33818 
33819 
33820 
33821 
33822 
34807 
34808 
34809 
34810 
34811 
34812 
34813 
34814 
40503 
40545 
41509 
42502 
42504 
42506 
445l5 
44516 
44517 
44518 
44519 
44603 
44604 
44611 
44612 
44622 
44676 
44705 
44721 
44722 
4472) 
44124 
44125 

15 
75 

105 
225 
225 
225 
435 
630 
435 
585 
225 

1S 
165 
255 
210 
465 
315 
285 
60 

285 
285 
90 

225 
165 
195 
165 
345 
450 
585 
585 
285 
225 

IS 
15 
30 
15 
60 

uo 
15 
15 
15 
45 
45 

225 
75 
45 

360 
15 
15 
15 

300 
270 
120 
180 
3)0 

0.1 
11.6 
9.0 

13.5 
10.9 
10.5 
5.5 

1].5 
5.4 

11.6 
13.2 
0.1 

16.7 
12.4 
6.7 
9,7 
8.6 
8.8 
4.4 
6.7 
6.2 

10.2 
11.9 
7.2 
8.9 

14.0 
10.5 
10.4 
11.2 
10.3 
1].9 
13.2 
0.1 
0.1 
0.1 

14.8 
11.8 
1.0 
1.7 
1.9 
5.6 

13.3 
12.6 
19.2 
16.6 
0.3 

23.4 
0.1 
0.1 
1.7 

24.7 
9.4 

19.5 
11.7 
2o.8 

I - I 1--- I 
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44726 
447)3 
44734 
44741 
44742 
44747 
466n 
46671 
4668) 
46685 
46688 
46689 
4~690 
46691 
46694 
46695 
46696 
46697 
46703 
46151 
4675~ 
47501 
47502 
47503 
47504 
47505 
47507 
47508 
47509 
47510 
48511 
485ll 
4&5n 
48534 
48540 
48545 
48546 
48547 
48548 
485~0 
48551 
4855Z 
5Z5Ql 
5250Z 
52503 
52504 

• 52521 
525U 
525Z3 
52524 
52819 
52820 
52821 
52822 
5282] 

315 
~0 
60 

165 
165 

15 
165 
7~ 

540 
30 

465 
60 
30 
60 

105 
75 
n 

lOS 
165 
60 
15 
15 
45 

180 
60 

225 
180 
300 
105 
105 
45 

105 
45 
30 

345 
31~ 
210 
360 
2l0 
l35 
150 
90 
75 
75 
75 
75 
75 
75 
75 
75 

lOO 
330 
90 

uo 
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u.o 
3.7 
5.7 

19.5 
16.7 
0.1 
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7.0 
4.4 

t6.0 
4.9. 
5.6 
4.5 
9.6 
7.4 
3.7 
7.5 
3.5 
4.4 

11.7 
o.~ 
0,1 

18.4 
13,2 
6.~ 
6.8 
1.3 
3.4 
3.7 
3.5 

12.1 
3.7 
5.9 
7.1 
3.6 
3.9 
4.0 
4,5 
s.o 
5.8 
4.6 
6.9 
6.i 
5.& 
4.9 
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52824 
53911 
54803 
54810 
54811 
54813 
54814 
54815 
54816 
54817 
54818 
54819 
54820 
54821 
54822 
54823 
54824 
54825 
54826 
54827 
54829 
55511 
55531 
55532 
55533 
55537 
55540 
55545 
55547 
55548 
55550 
55551 
55552 
55551 
55554 . 
55555 
55556 
55558 
55560 
55571 
5557) 
55574 
55575 
55576 
55802 
55816 
558P 
5581$ 
55819 
55821 
55822 
55823 
55924 
55825 
55826 

~0 
225 
375 
375 
315 
4H 
)75 
~0 
5W 
3~ 
~5 
315 
315 
255 
255 
225 
225 
225 
225 
225 
~~ 
45 
~0 
6~ 
~0 

15 
75 

225 
H5 
195 
H5 
585 
300 
375 
W5 
300 
liS 

75 
75 
~ 
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30 

ws 
15 
15 

us 
ll5 

75 
1" 
225 
n5 
255 

15 
555 
150 

5.3 
6.8 

11.3 
9.7 
5.9 
9.0 
4.9 
7. 3 
6.5 
5.1 
5.3 
6;7 

13.4 
10.2 
1).1 
11.2 
9.5 
4.9 
7 •• 
6.0 
9.0 
7.3 

10.8 
8.5 

13.3 
6.9 

14.6 
13.1 
6.6 
9.1 
4.1 
8.4 
4.9 
4. 7 
6.4 
5.4 
5.1 
5. 7 
4.8 
5.2 
2.2 
0.2 
6.1 
0.5 
0.1 
3.8 
4.7 
4.6 
4.0 

16.7 
7.8 

10.0 
a.o 

11.5 
4. 2 
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Table 1 contd. 

87 88 87 88 87 88 87 88 td days obs/day j faa~ajjasondj f~~&~~Jju ld days obs/day j fNajjasondj f ... jjas ld days obs/day j faa•Jjasondj r ... Jjas ld days obs/day j faatajJasondj fcaa~ajjas 

55827 405 4.5 I -------------1 62629 60 3.3 I --· I 63004 60 0.2 I * * -- I 71804 2.55 15.8 I ---------1 55828 28.5 9.8 I ----·· ---- 62630 30 4.2 I -· I 6300.5 28.5 8.6 IU·-·-·-·· I 72807 7.5 9.1 I ---1 56503 75 8.1 1--- 62631 60 ).1 I --• I 63014 IS 0.3 I - 72808 75 20.2 I -•-I 56526 360 14.5 I ··---------·· 62632 30 ).6 I .. I 63020 1.5 0.1 I - 72809 75 19.6 I -"-1 56527 120 10.7 I ...... 62633 105 7.2 1---- 6)503 2.55 6.8 1--------* 72810 75 20.4 I ---1 56530 30 4.8 I • it 62634 60 2.6 I --· 63510 135 7.8 I* --··- 72811 75 19.9 I ---1 56531 120 11.4 I ••••• 62635 60 ).0 I .... 63.515 165 8.4 1**--- -· 73651 75 13.3 I -*-1 .56801 165 11.4 1*----- 62636 135 8.9 1----- 6352.5 15 0.1 I - 73652 7.5 18.0 I -*-1 56805 )1.5 5.2 1- _ ............... 62637 60 3.1 I --- 63.528 195 19.2 1--***-* 7365S 75 19.7 I 56806 375" 7.9 1------------- 626)8 135 8.7 1----- 63.529 195 19.0 1-*--**- 74507 19.5 lS • .S 1-------.56807 45 10.4 1-- 62639 13.5 9.2 1----- 63.530 60 7.1 IU - 74508 30 1.6 I .56808 375 10.8 1------------- 62643 15 1.2 I Ill 63.5)1 75 12.8 I• -·· 74509 22.5 15.0 1------·· .56809 405 10.1 1--•----------- 62645 135 9.1 1----- 63.532 60 0.2 I -- -- 74S10 255 1).7 1--•----•* .56810 4.5 17.2 1-- 62646 60 3.0 I --· 63533 45 11.6 1-* 74512 195 14.8 1-------56811 300 9.8 I ----------- 62647 60 2.4 I --- 63534 60 1.4 I --- 7451) 225 15.1 1-------· 56813 45 6.4 1-- 62648 15 5.7 1- 63535 105 2.6 I* ---- 74514 225 14.2 
, _____ .. , .. 

56815 135 9.1 1----- 62649 15 7.9 I • 63536 15 6.3 I• 74515 120 12.2 1---· 56816 360 10.1 1------------ - 62650 90 ).1 I ·-·· 63537 225 6.6 I --•-----1 74516 195 1.5.1 1-------56817 45 11.3 1-• 62651 75 11.2 1-- -- 63.538 240 6.3 I • --•-----1 74517 195 11.3 1-------56818 22.5 10.3 -------- 626.54 30 0.7 I -- 63539 7S 2.4 I - --- I 74807 210 14.7 I 56919 480 9.1 ----------------- 62656 15 0.1 I - 63.552 120 6.6 I ----- I 56820 34.5 10.4 ----------*-1 62661 13.5 9.0 1----- 63553 150 7.0 I --••-- I total pus • 40.5 total obs • 6798)1 .56821 345 1).0 ------------1 62663 15 0.4 I - 63554 195 5.2 I ----·-- • I 56822 345 12.0 ------------1 62666 60 2.1 I --· 64043 405 15.·3 I *---•------•-•1 56823 195 16.5 ------1 62667 135 10.7 1----- 64511 45 7.2 1-- I 62004 90 4.9 ---- I 626:'1 75 12.6 1-- -- 64512 15 15.3 I* I 62.501 405 2.5 ··-----------1 62672 135 8.8 1----- 64515 180 25.7 I ------• I 62502 120 4.1 ----- I 62673 15 1.3 I • 64521 15 0.1 I • I 62503 240 4.5 --------- I 62678 30 3.6 I -• 64522 45 7.1 I . -· I 62505 225 5.5 --------1 62682 135 4.1 1----- 64523 105 20.0 I ----1 62507 30 7.5 -- I 6268) 30 4.3 I -• 64524 15 0.4 I* I 62508 45 5.5 -- 62684 60 ].0 I --· 64525 105 0.2 I** •••• I 62509 30 5.2 -- 62685 60 2.9 I -·· 64532 15 9.7 I • I 62510 30 4.9 -- 62688 30 ].4 I -- 64533 195 13.3 I -------1 62551 180 9.3 ------- 62690 15 1.1 I - 64535 60 6.4 I --- I 62552 60 4.5 --- 62692 45 3.1 1- -- 64546 15 1.5 I • I 62591 45 8.5 1 .. 62693 60 ).4 I --- 64547 60 19.9 I --- I 62592 30 2.2 I -• 62696 30 5.9 I -· 64550 1S 1.1 I •I 62596 120 27.0 I ----- 62697 30 o.8 I -- 64560 22.5 28.3 I -•--·---1 62601 75 14.2 1-- -- 62701 ;60 2.6 I ••• 64725 15 0.1 I - I 62603 60 4.0 I ... 62702 7~ 14.0 1-- -- 65503 15 2.) I • I 62606 30 4.9 I •• 62704 60 2.) I --· 6.5514 285 20.2 I ----------1 62607 60 3.6 I --· 62705 30 1.0 I -- 65561 28S 22.7 1---------· I 62608 60 4.~ I --· 62710 15 o. 7 I - n57o 135 13.1 I**--' I 62609 IS 8.9 1- 62711 135 9.0 1----- 65571 240 16.2 I ------··- I 

I 
62611 75 13.2 1~- -- 62712 60 ).8 I --• 71001 465 14.9 I ·- --••-----------1 62612 60 3.0 I 

__ , 
62716 60 2.5 I ·-· 71.51) lOS 17.4 1---- I 62614 JO 4.7 I -• 62722 90 2.9 I --·· 71.514 lOS 20.6 1---- I 62615 135 9.0 1----- 62724 60 3. t I ·-· 71~1~ 270 15.7 1------- - --- I 62616 75 15.1 1-- -- 6272.5 60 4.6 I --· 71516 31.5 13.4 , .. _____ •---- I >< 62620 15 2.0 I • 62801 90 3.6 I ---- 71517 315 15.9 I --•---- ----- I H 62621 15 7.6 1- 62802 60 11.8 I - --I 71518 315 17.3 1-•----· ----- I 62622 30 4.4 I -• 62803 1.5 1.9 I - I 71520 315 16.S ,. ______ ·---- I IC 62626 75 13.7 1-- -- 63001 375 8.3 1----·-·--···· I 71521 15 z:z .5 I* I 62627 60 3.2 I --• 63002 IS 0.2 I -I 71801 195 1S.Z 1------- I w 
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ANNEX XII 

• 
PROPOSED LOGO FOR THE DRIFTING BUOY CO-OPERATION PANEL 
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