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FOREWORD

Dear Colleagues,

It gives me a great deal of pleasure to present this first SOT Annual Report, covering the activities of the component programme panels of the SOT as well as the related national activities of many countries during 2005. The publication of the SOT Annual Report has been a pipe dream of some for many years, so this first publication is especially noteworthy.

The SOT in just a few short years has moved quickly to integrate as much as possible the data collection programmes of the VOS, SOOP and ASAP. This is helped no doubt by a core of familiar faces across the three panels, but also by a strong desire for cooperation and coordination between the Chairpersons of the VOSP, SOOPIP and ASAPP. It is also extremely pleasing to see improving intra-national coordination between agencies that are affiliated with the SOT. 

From my perspective there were a few stand-out highlights during 2005.

1. Integration of the VOSClim Panel as a Task Team of the VOSP at SOT-III (7-12 March 2005, Brest, France). 

2. Adoption of the recommendations from the Task Team on Metadata for WMO-No. 47 at SOT-III and their subsequent approval at JCOMM-II (19 - 27 September, Halifax, Canada). It is intended that the new version of WMO-No. 47 will be implemented in mid 2007.

3. The work of the SOT Task Team on Instrument Standards to collate information on national observing practices for pressure. This important work will assist Port Meteorological Officers to confidently perform performance checks on barometers onboard foreign VOS.

4. A lead role by the SOT in planning the 2006 International Port Meteorological Officer Conference.
5. Ship security remains a hot topic. It was particularly pleasing to note that JCOMM-II urged its Members/Member States to urgently take any possible action to prevent making the ship positions available via the Web. JCOMM and the SOT will jointly pursue a resolution to this sensitive issue by WMO.
Whilst it was very pleasing to see new faces joining the SOT, particularly from countries wishing to establish VOS programmes, it was equally disappointing to say goodbye to some SOT stalwarts during the year.

1. Mr Jean-Louis Gaumet, Chairperson of ASAPP, announced his intended retirement prior to SOT-III. 
2. Ms Teruko Manabe announced at SOT-III she would be leaving the JCOMM Secretariat at the end of April and returning to JMA. I wish to thank Ms Manabe for her help, support and friendship over many years.

3. Mr Etienne Charpentier, SOOP Technical Coordinator at JCOMMOPS, accepted a permanent position in WMO. The good news for the SOT is that Mr. Charpentier will continue his association with the SOT as part of the JCOMM Secretariat.

4. Mr Steve Cook, Chairperson of SOOPIP, announced his retirement with effect from early 2006.  Mr Cook agreed to remain as Chairperson of SOOPIP until SOT-IV to provide stability and leadership to SOOP as a result of the move to WMO by Mr. Charpentier. 

In closing, there are many people I want to thank.  Firstly to Ms Julie Fletcher, Chairperson of the VOSP; Ms Sarah North, Chairperson of the ASAPP; and Mr. Steve Cook, Chairperson of the SOOPIP; for their help and support during the year. Secondly, to members of all SOT Task Teams for the valuable contributions they made on a range of specific tasks. 

Finally, I wish to thank Mr Etienne Charpentier, WMO, for collecting and collating the various reports needed for the production of this publication.









Graeme Ball









Chairperson, SOT 

REPORT

1. VOSP Chairperson Report for 2005

VOS Programme Review

The inclusion of VOS under SOT has brought the opportunity to better coordinate and promote VOS activities at an international level to the benefit of all VOS programmes. Panels like DBCP and SOOP have been organized on a global basis since their inception, so have well established international coordination and defined monitoring and reporting procedures. The aim is to raise VOS status to this level.

During 2005, good progress was made on VOS Panel issues. During SOT-III in March in Brest, the VOS Panel session (VOSP-IV) gave panel members the opportunity to review the action items from VOSP-III and to move forward on new initiatives. VOS Panel membership covers a range of VOS programmes from fledgling to well established programmes, and it was encouraging to welcome new participants from Turkey and Saudi Arabia to VOSP-IV.  For the first time, the VOSClim session was held as part of the VOSP session. This worked well and it was agreed that a VOSClim Task Team be established to oversee the future development of the project, replacing the current project team.

The excellent work performed by Port Meteorological Officers (PMOs) underpins the VOS programme. The VOS Panel is working to strengthen the role of PMOs by providing guidance on how to recruit more ships for VOS and VOSClim, and how to improve the quality of SHIP data. The Panel is working to address issues relating to PMO operational concerns such as security and port access. Planning began in late 2005 for the Third International Workshop for PMOs which is scheduled for Hamburg in March 2006.

VOSClim (comment by Sarah North, Chairperson VOSClim Task Team)

2005 saw further steady growth in the level of participation in the VOS Climate Project (VOSClim), bringing the  total of actively participating  ships  to 148 by the end of the year.  Thirty new ships were recruited to the project during the year and only six had to be withdrawn.  There is still some way to go before the initial target of 200 actively participating ships is achieved, and participating National Met Services (currently drawn from nine member countries), have been encouraged to increase their recruitment efforts
The project has now progressed to an 'evaluation' phase when the added quality of the VOSClim datasets will be compared to the data received from standard VOS.  It is hoped that this evaluation will lead to recommendations that will help to improve the overall quality of VOS data. The high quality VOSClim data sets will also be utilized by scientists to help with their climate prediction studies
The full VOSClim report is given in Annex VI.

Task Team and VOS Issues

Much of the VOS Panel work has been undertaken by Task Teams and these activities were reviewed during SOT-III. The Task Team on VOS Recruitment and Programme Promotion produced a ‘single page recruitment flyer’ and a PowerPoint presentation on ‘recruitment’ as tools to promote VOS. The SOT Certificate of Appreciation was finalized in May 2005. The JCOMMOPs based email lists for global VOS and PMO Focal Points was used to advise the availability of the new certificate. The global email lists have greatly improved communication between PMOs allowing new initiatives to be advertized and input from operators sought. Considerable work by the Task Team on WMO-No. 47 resulted in revised VOS metadata requirements and exchange formats, which were finalized for submission and subsequent approval at JCOMM-II in September 2005.

A Task Team on Instrument Standards was re-established at SOT-III. In an effort to assist PMOs to make better inspections on Foreign VOS, information on national VOS instrumentation was requested.  In August 2005, a template seeking information on barometer types and settings was sent to the VOS Focal Points to begin this process.

The issue of ‘Ship Security’ escalated into a major issue for the VOS in 2005. The publication of Ship’s data (names, callsigns, positions) on public web sites is regarded as a potential security risk by some shipping companies. Some companies have withdrawn their vessels from VOS because of security concerns, and in the case of Japan, some 300 ships were withdrawn from VOS during 2005.  This is a significant problem and left unaddressed could seriously decimate VOS numbers. Solutions such as replacing ship callsigns with SHIP are only temporary fixes, and use of SHIP is discouraged because quality monitoring, follow-up action, and metadata cannot be linked to individual ships. The VOS Panel requested VOSP members to take all possible actions to prevent making ship positions available on the web, and is proposing that NMHSs reclassify ship data from ‘essential’ to ‘additional’ data . This recommendation was taken to the WMO Executive Council in June 2005 but left unresolved, and is a subject of ongoing concern and discussion.

Data Monitoring

The development of monitoring tools for the VOS is ongoing. The ‘Time of Receipt’ (TOR) monitoring statistics for global VOS presented at VOSP-IV by RSMC, Exeter, were further refined and made available operationally late in 2005. The monitoring tools developed by RSMC Exeter complement those of Meteo France, so VOS operators now have a comprehensive set of monitoring and diagnostic tools to help improve the quality and timeliness of VOS reports.

New Developments

There was continued excellent work by KNMI to refine and add additional features to the electronic logbook software, TurboWin continued during 2005. TurboWin version 3.6 was released in May 2005.  New features in this version include: a reminder to prevent the double height correction to mean sea level pressure; the backing-up of the log files to prevent loss when moving the files to floppy or to USB disk; a greater array of photos; and improved help. It also includes useful extras eg integrated Meteo Classify and Ocean Wave Atlas.  

VOS Automation and Electronic Software Use

The majority of SHIP observations are still prepared manually by ships’ officers, but an increasing number of ships are using electronic logbook software to compile the observations eg. TurboWin, SEAs. A spreadsheet showing the number of ships using electronic logbooks, or are equipped with automated shipboard observing systems is updated annually to monitor the uptake of new technology across the global VOS.

At VOSP-IV, Dr Elizabeth Kent presented information on the Shipboard Automated Meteorological and Oceanographic System (SAMOS) initiative which is designed to improve the quality and accessibility of surface marine data from research vessels. The Panel encouraged SAMOS ships to contribute to the VOS programme and where appropriate to VOSClim. 

Considerable work has been done by Panel and Task Team members during 2005 to advance the objectives of the VOS Panel and good progress has been achieved on many issues.

2. SOOPIP Chairperson Report for 2005
2.1
Introduction


SOOPIP reviews, recommends, and as necessary coordinates the implementation of ship of opportunity observations. It coordinates the exchange of technical information and surveys new developments. The Panel also ensures the distribution of resources to ships and the transmission of data, and maintains inventories and analyses through the SOOP Coordinator.

2.2
Objectives

The scientific objective of the XBT programme is based on the recommendations from the Upper Ocean Thermal Review which were presented at the Ocean Observations for Climate Conference (St. Raphael, France, 1999). SOOP continues to provide complementary data to Argo and the TAO/TRITON/PIRATA moored arrays. As Argo comes on line, plans are that SOOP should gradually reduce the Low Density Sampling mode while at the same time shifting SOOP resources into Frequently Sampled and High Density line modes.

2.3
Implementation

There has been a measurable growth in the past few years in the number of XBTs being reported on the GTS. While this increase is to be commended, SOOPIP faces a challenge in balancing national priorities with the internationally agreed climate observing plans.

At its third meeting, the SOT agreed to renew efforts to recruit ships on the following SOOPIP lines:

· AX34 Gulf of Guinea - Caribbean: The US and France will collaborate to investigate possibilities for this line;

· IX06 Mauritius - Malacca Straight: Japan is currently searching for a suitable ship;

· IX07 Cape of Good Hope - Persian Gulf: France will pursue a possibility (Red Sea - Reunion - Comores via the Mozambique channel);

· IX08 Mauritius - Mumbai: India will be asked to investigate this possibility, and Kenya volunteered to investigate;

· IX09S Freemantle - South Africa: No ships have been identified, but Sarah North will investigate if an MSC ship runs this route;

· IX10 Red Sea - Malacca Straight/Singapore: Japan performs the eastern part of this line, Sarah North will investigate other possibilities via the Singapore PMO;

· IX15 Mauritius - Freemantle: CSIRO and SIO will be asked to investigate this line;

· IX21 Cape of Good Hope - Mauritius: Kenya will investigate;

· PX11 Flores Sea - Japan: BOM needs additional probes if it is to perform this line;

· PX21 California - Chile: Due to changes in shipping practices, this may no longer be possible;

· PX31 Nouméa/Fiji - California: France will investigate;

· PX50 Valparaiso - Auckland: No ships currently run this route, but Ms Julie Fletcher (NZ) will inform if any possibilities arise.

SOOPIP has agreed on line responsibilities assigned to participating agencies or countries. Line responsibility implies investigating ship opportunities for the line, and coordinating the logistics, training, and negotiations with shipping companies and ships. Results of agreed upon responsibilities are given in Table 3.
Table 3: Agreed upon SOOP line responsibilities (SOT-III)

	Line
	 
	UOT type
	Responsible Agency or country
	Also participating

	 
	
	
	 
	 

	AX03
	Europe - New York
	HDX
	BSH
	IRD-Nouméa

	AX07
	Florida Straits - Gibraltar
	HDX
	US-GOOS
	 

	AX08
	New York - Cape Town
	FHD
	US-GOOS
	 

	AX10
	New York - Puerto Rico
	FHD
	US-GOOS
	 

	AX11
	Europe - Brazil
	FRX
	BSH
	IRD-Brest

	AX15
	Europe - Cape of Good Hope
	FRX
	IRD-Brest
	 

	AX18
	Buenos Aires - Cape of Good hope
	HDX
	US-GOOS
	 

	AX20
	Europe - French Guyana
	FRX
	IRD-Brest
	 

	AX22
	Drake Passage
	HDX
	SIO
	US-GOOS

	AX25
	Cape of Good Hope - Antarctica
	HDX
	US-GOOS
	 

	AX29
	Antigua - Cabo de Sao Roque, Brazil
	FRX
	US-GOOS
	 

	AX34
	Gulf of Guinea - Caribbean
	FRX
	IRD + US
	 

	IX01
	Fremantle - Sunda Straits
	FHD
	BOM
	IRD-Nouméa

	IX06
	Mauritius/La Réunion - Malacca Strait
	FRX
	Japan + Kenya
	 

	IX07
	Cape of Good Hope - Persian Gulf
	FRX
	IRD-Brest
	 

	IX08
	Mauritius - Bombay
	FRX
	NIO
	 

	IX09S
	Fremantle - Sri Lanka
	FRX
	UKMO
	 

	IX10
	Red Sea - Malacca Strait/Singapore
	HDX
	UKMO, JMA
	JAMSTEC, IRD-Nouméa

	IX12
	Fremantle - Red Sea
	FRX
	BOM
	 

	IX15
	Mauritius - Fremantle
	HDX
	CSIRO/SIO
	 

	IX21
	Cape of Good Hope - Mauritius
	HDX
	Kenya
	 

	IX22
	Shark Bay - Timor Strait/Banda Sea
	FRX
	BOM
	 

	IX28
	Hobart, Tasmania - Dumont d'Urville
	HDX
	CSIRO
	 

	PX02
	Flores Sea - Torres Strait
	FRX
	BOM
	 

	PX04
	Japan - Kiribati - Fiji/Samoa
	FRX
	IRD-Nouméa
	 

	PX05
	Japan - New Zealand
	FHD
	JMA
	JAMSTEC, IRD-Nouméa

	PX06
	Suva, Fiji - Auckland, New Zealand
	HDX
	SIO
	US-GOOS

	PX08
	Auckland, New Zealand - Panama
	FRX
	US-GOOS
	 

	PX09
	Hawaii - Fiji/Auckland
	FHD
	SIO
	US-GOOS

	PX10
	Hawaii - Guam/Saipan
	HDX
	SIO
	US-GOOS

	PX11
	Flores Sea - Japan
	FRX
	BOM
	 

	PX13
	New Zealand - California
	FRX
	US-GOOS
	 

	PX17
	Tahiti/Maruroa - Panama
	FRX
	IRD-Nouméa
	 

	PX18
	Tahiti - California
	FRX
	US-GOOS
	 

	PX21
	California - Chile
	FRX
	
	 

	PX30
	Brisbane/Sydney - Noumea -Fiji
	HDX
	CSIRO
	IRD-Nouméa

	PX31
	Nouméa/Suva, Fiji - California
	FHD
	IRD-Noumea
	 

	PX34
	Sydney - Wellington
	HDX
	CSIRO
	 

	PX36
	Christchurch - McMurdo
	HDX
	US-GOOS
	 

	PX37
	Hawaii - California
	HDX
	SIO
	US-GOOS

	PX38
	Hawaii - Alaska
	HDX
	SIO
	 

	PX40
	Hawaii - Japan
	HDX
	SIO
	US-GOOS, TOHOKU-U

	PX44
	 Guam - HongKong/Taiwan
	HDX
	SIO
	US-GOOS

	PX50
	Valparaiso - Auckland
	HDX
	MSNZ, SIO
	 

	PX81
	Honolulu - Coronel (Chile)
	HDX
	US-GOOS
	SIO


2.4
Pool of Probes to Support Specific Lines

JCOMM-II adopted a recommendation – Consumables for ship-based Observations – for the establishment and management of a JCOMM Trust Fund to provide a simple mechanism to help more countries contribute to the international observing system and complete the XBT network. The Trust Fund could be used to provide for cost-effective bulk purchase of XBT probes. The Trust Fund will initially focus on XBTs and undersampled lines but the provision of ship time and other types of expendables could be considered in the future. 

2.5
Recorder Intercomparison:

During the summer of 2005 an XBT recording system intercomparison experiment was conducted in the waters off Long Beach, California. XBT recording systems provided by Sippican, CSIRO, SIO and NOAA were set up side by side and observations collected from each system was compared against simultaneous CTD casts. Dozens of XBT probes were simultaneously launched from each system to develop a common baseline for understanding system performance and accuracy.  The results from this experiment are being processed by AOML and will be presented at the next SOT meeting.

NIO XBT Training Workshop

During the fall of 2005 the NIO of India hosted an XBT Training Workshop with the goal of increasing XBT capacity in the Indian Ocean and re-starting IX-08.  A SEAS unit was provided to the NIO to support this initiative.  The workshop was well attended and the results were published in a report that is available from the NIO.

3. ASAPP Chairperson Report for 2005

SOT/ASAPP has been attempting to increase the global coverage of ASAP ships but has had difficulty doing so due, mainly, to the high cost associated with operating such systems. However, the North Atlantic and Mediterranean is now better covered thanks to continuing efforts of the E-ASAP Programme, which is also targeting ships operating in sensitive areas for weather prediction. Three new E-ASAP units were procured and installed during 2004/2005 and by 2005 a total of 17 E-ASAP ships had produced 4200 upper air messages. During the next phase of the E-ASAP programme’s development (2007-2011) the objective is to produce 5800 upper air soundings from 18 ships (see 2005 routes in table 4 below). It is also planned to increase the level of managerial and operational integration of national ASAP units into the programme. In addition E-ASAP aims to contribute to the World Weather Watch by providing up to 10% of additional soundings outside of the European (EUCOS) areas of direct interest, and also make contributions to the Ekofisk and OWS Mike oceanic upper air platforms. Results of the E-ASAP OSE on the impact of ASAPs in the Atlantic will be available in 2006. High telecommunication costs do prevent from transmitting the high resolution data in real-time in BUFR format.

ASAP monitoring continues to be routinely performed by ECMWF.

Table 4: E-ASAP routes in 2005

	 
	Member
	Call sign
	Name
	ASAP routes 2005
	Wind finding

	 
	Norway
	01400
	EKOFISK
	New location from 10/05/2005 56.546N, 3.2119 E and Hp is 52 meters
	 
	 

	 
	Norway
	LDWR
	OWS MIKE
	66.00N, 2.00E
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	DMI
	OVYA2    
	Arina Arctica
	Operates between North Denmark and north bound along the west coast of Greenland, sharing the operation of the ASAP unit.
	 
	LORAN C GPS

	 
	DMI
	OXVH2    
	Naja Arctica
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	DMI
	OXYH2
	Nuka Arctica
	Operates between North Denmark and north bound along the west coast of Greenland, sharing the operation of the ASAP unit.
	 
	 

	 
	DMI
	OXTS2    
	Irena Arctica
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	GPS in N Sea

	3
	MF
	FQFL
	Fort Saint Louis 
	Operates between France and the West Indies.
	 
	 
	 
	 
	 
	 
	 
	GPS

	4
	MF
	FQFM
	Fort Saint Pierre 
	Operates between France and the West Indies.
	 
	 
	 
	 
	 
	 
	 
	

	5
	MF
	HPII
	Protomac
	Operates between Marseille and Montreal.
	 
	 
	 
	 
	 
	 
	 
	 

	6
	INM
	EBUQ
	Esperanza del Mar
	Operates between the Mauritanian coast and the Canary Islands.
	 
	 
	 
	 
	 
	 
	GPS

	7
	IMO
	V2XM     
	Skogafoss
	Operates between Reykjavik, Iceland and Norfolk, Virginia.
	
	
	
	
	
	 
	LORAN-C/GPS

	8
	DWD
	DBBH1  
	Meteor
	Research vessel, area depending on experiments, operating mostly outside the EUCOS Area in the South Atlantic.
	 
	LORAN-C/GPS

	9
	E-ASAP 
	ZCBP6    
	CP Pride
	Operates between Hamburg/Anwerp and Montreal
	 
	 
	 
	 
	 
	 
	 
	GPS

	10
	E-ASAP 
	ELML7  
	Hornbay
	Operates in the North Atlantic between German, Dutch and French harbours and Venezuela.
	 
	 
	 
	LORAN-C/GPS

	11
	E-ASAP 
	WAAH
	Sealand Motivator
	Operates Houston – US East Coast – Northern Europe
	
	
	
	
	
	 
	LORAN-C/GPS

	12
	E-ASAP 
	SKUN
	Atlantic Compass
	Operates US East Coast - Northern Europe route 
	 
	 

	13
	E-ASAP 
	WPKD   
	Sealand Achiever
	Operates Houston – US East Coast – Northern Europe
	 
	LORAN-C/GPS

	14
	E-ASAP 
	KRPD    
	Sealand Performance
	Operates Houston – US East Coast – Northern Europe 
	 
	LORAN-C/GPS

	15
	E-ASAP 
	ZCBE7
	CanMar Endurance
	Operates Montreal - Italy
	 
	 
	 
	 
	 
	 
	 
	 
	 
	GPS

	16
	E-ASAP 
	V2UQ    
	Melfi Italia II
	Operates Italy - Halifax - Cuba
	 
	 
	 
	 
	 
	 
	 
	 
	

	17
	E-ASAP 
	ZCBF3
	Montreal Senator
	Operates Montreal - Italy 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	18
	E-ASAP 
	KHRH
	Sealand Developer
	Out of Service: Operated the Malta-Newark-Houston-Atlantic-Med route with one week in the western Mediterranean until Jan 2005. 
	 
	

	 
	Notes: 
1 - Although this ASAP unit is not within the ASAP Programme its performance is monitored when it enters the EUCOS area of interest.


2 - SL Performance, SL Motivator, and SL Achiever operate the same route: Houston – US East Coast – Northern Europe
	 


Worldwide Recurring ASAP Project (WRAP)

The M.V. MSC Corinna was recruited early in 2004 as the second WRAP vessel, but was not declared operational until late in 2004 due to a number of problems with the equipment. The problems have mostly been addressed and the ship successfully completed four test flights from Australia to Europe late in 2004. The route of the MSC Corinna is shown in Figure 1. The round-trip takes approximately 100 days. 

The WRAP (World Re-occurring ASAP Programme) was officially terminated in April 2005 because of difficulties in maintaining a viable and cost effective service.

[image: image1.png]



Figure 1. Route of the WRAP-II vessel, MSC Corinna.

Europe - Reunion - Mauritius - Australia - New Zealand - Australia - Far East - Red Sea - Mediterranean – Europe
4. Programme Status and Monitoring

4.1
VOS Status

In 2005, 3,041,975 observations from 4,713 ships recruited by 30 countries have been received by Météo France from the Global Telecommunication System (GTS) in FM-13 SHIP format (source JCOMMOPS). The North Atlantic and the North Pacific Oceans appear to be relatively well covered as well as the Arabian Sea, the Western Equatorial Pacific Ocean and the Tasman Sea. Specific routes in other regions also provide for valuable ship observations, i.e. Cape Town-Sumatra, Sri Lanka-Sumatra, Cape Town-Gulf of Aden, Cape Town-Gulf of Guinea, Cape Town-Europe, Europe-Brazil, Aukland-Panama, Aukland-California, Drake Passage, and several routes to Antarctica departing from Australia, South Africa, and Argentina. However, the Southern Hemisphere remains a data sparse area in terms of VOS observations. See Annex I for maps showing VOS observations received from the GTS by Météo-France in December 2005, as well as data availability index maps for Air Pressure, Air Temperature, Wind, and Sea surface Temperature for December 2005.

4.2
VOS Monitoring
Voluntary Observing Ship (VOS) monitoring is being routinely conducted by the Regional Specialized Meteorological Centre (RSMC), Exeter, United Kingdom. The RSMC produces monthly lists of suspect marine platforms as well as monthly monitoring statistics for individual national fleets. Six variables are being monitored, i.e. Pressure, Wind Speed + Direction, and SST, Air Temperature and Relative Humidity. The results are sent to the WMO Secretariat and other global lead monitoring centres such as the Japan Meteorological Agency, the National Centers for Environmental Prediction (NCEP) and the European Centre for Medium-Range Weather Forecasts (ECMWF).

Monitoring and its follow-up by Port Meteorological Officers (PMO) has significantly enhanced the quality of data available in real-time on the GTS.

RSMC, Exeter, and the JCOMM in situ Observing Platform Support Centre (JCOMMOPS) have been tasked by the SOT to work together in improving the feedback regarding remedial actions taken by PMOs based on suspect ship lists. The biannual Report on the Quality of Marine Surface Observations has a new format as of report Number 34 (July - December 2005). The latter is available at the following Uniform Resource Locator (URL):

http://www.metoffice.com/research/nwp/observations/monitoring/marine/Biannual/BiannualRep34.pdf
Weekly and monthly monitoring activities by the lead centre are much more likely to result in desired corrective action in a timely fashion than publication of the monitoring report on a biannual basis where the time between error detection and the report publication could be very long. Time series plots for suspect identifiers are not included in the report anymore but can however be obtained from the URL above.

Other monitoring products by the RSMC are available at the following URL:

http://www.metoffice.com/research/nwp/observations/monitoring/marine/index.html 

They include in particular VOS monthly monitoring reports, lists of ships producing suspect observations, as well as time of receipt statistics. Reports are sorted out by country thanks to WMO Publication 47 which is now available on-line and updated on a quarterly basis (see format in Annex VII).

RSMC Exeter is also producing reports on the timeliness of VOS reports (Annex II). During June 2006, the majority of ship reports were received promptly: nearly 20% were received within 10 minutes, 60% within 30 minutes, 80% within 60 minutes and 90% of all VOS reports were received within about 70 minutes of the observation time. The cut-off time for operational NWP global data assimilation is typically two hours after the nominal analysis times of 00, 06, 12 and 18 UTC, by which time the graph shows that a healthy 95% of all VOS observations should have been received. 

4.3
SOOPIP Status and Monitoring
SOOP conducts a semestrial survey for the periods January to June and for the whole year. Survey for the whole year of 2005 was not available at the time of writing this report so only results for the first 6 months of 2005 are shown here. Survey is based upon input provided by SOOP operators to the SOOP Coordinator. NIO, and MFSPP data had not been submiited to him so could not be considered for this survey.

During the period January to June 2005, 9,649 drops were committed to SOOP by the participants (NIO and MFSPP probes excluded). The number of probes committed to the programme is substantially lower than last year for the same period (i.e. about 10,945 probes for January-June 2004).

Of those, 8,147 were assigned to Upper Ocean Thermal (UOT) review lines. Based on UOT recommended lines and proposed sampling, it is estimated that about 25,500 probes are required per year in order to sample all UOT lines properly. One thousand five hundred and seventy-two (1,572) Argo floats were operational on 31 December 2004 and 1,928 on 30 June 2005 for a target of 3000 floats.

Because of national requirements, some of the lines have been oversampled according to the UOT requirements. Considering that about 2/3 of Argo is now deployed, the UOT goal is realistic. Results from the January-June 2006 survey are given in Annex III.

4.4
ASAP Status and Monitoring
During 2005 the Met Office (UK) received 6,974 upper air ascents (TEMPs) from ships in time for assimilation in its global NWP model, which has a data cut-off time of approximately seven hours after 00, 06, 12 and 18 UTC.  The total includes 1,334 reports from OWS Mike and 566 from the Ekofisk platform. The remaining 5,074 reports were received from 39 different call signs, although five of these only reported once and may have been corrupt or test call signs.  Not counting the latter, the average number of reports during 2005 for each ship call sign was 149, or one report per ship every 2.5 days.

The quality of the ASAP reports was generally of a high standard, with only a small percentage of erroneous data, most of which came from two ships.  As usual, the majority of ASAP reports were from the North Atlantic.

ASAP Monitoring Report by ECMWF
A comparison with the data received at ECMWF from ASAP platforms show an increase of 47 temperature and 309 wind data at 500 hPa level in 2005 compared to 2004. The more significant increase in wind data has to do with the reports at 12 UTC. The reduction of available data at 06 UTC in 2005 is compensated by an increase at 00 and 12 UTC. The quality of the data has found to be good as in previous years. Details about the quality control and some problems related to the data reception can be found in the complete monitoring report by ECMWF which is reproduced in Annex IV.

The percentage of sondes reaching at least 100 hPa shows no relevant changes in the last two years with a minimum in the Northern Hemisphere winter around 90% and a maximum during the Northern Hemisphere summer around 95%. As for the upper stratosphere the time series show a recovery in the trends compared to 2004 with similar values to the years 2001, 2002 and 2003. The wind reception values at jet levels are the largest in the last six years.

As in previous years most of the units operate in North Atlantic and areas close to Japan. Only a few units can be found in the Southern Hemisphere and Eastern Pacific.

A few corrupted call-signs can be seen from time to time but with a frequency much lower than in previous years.

The issue of wrongly located reports is still there. A few cases were detected in January, June, July, August, September, October, November, and December 2005. In all the detected cases the wrong position is related to reporting the position in a longitude east when actually it is west. In such occasions the report is rejected by the 4DVAR quality control due to large departures from the model background fields.

The time series allow the early detection of changes in the trends for availability, data usage in the models and statistics tailored to assess the data quality. The time series for the data availability are freely accessible in the ECMWF web pages:

http://www.ecmwf.int/products/forecasts/d/charts/monitoring/coverage/ 

Conclusions:

· The reporting frequency shows a positive trend compared to 2004

· The number of received corrupted call-signs is smaller than in 2004. A number of erroneous reporting positions were detected in 2005 as in previous years. In all cases the reports were rejected by the 4DVAR QC

· The North Atlantic area is well covered by ASAP units but there is very poor coverage in the Southern Hemisphere and eastern Pacific.

· The quality of the data is good and of great value over the oceans. It would be nice to see more data over the Southern Hemisphere

See also the E-ASAP monitoring report for 2005 (Annex V).

5. Data Telecommunication

The SOT Task Team on Satellite Communication System Costs noted that the cost burden of ship observations sent by Inmarsat C was being borne by the relatively few National Met. Services that host Land Earth Stations (LES) that have agreed to accept Code 41 observations. Moreover the problem was likely to increase with the growing use of shipborne AWS systems sending hourly observations; with the migration to BUFR coded observations; and with the growth in TEMP messages being sent by ASAP ships using Code 41. In addition the problem was not being helped by the fact that Code 41 LES are operated by a relatively small number of companies, and because of the tendency of some ships to restrict their transmissions to certain LES and Inmarsat providers.

An associated problem had recently arisen where a ship owner had been invoiced for observations transmitted through certain LES, contrary to the principle of Special Access Code 41, that the NMS should carry such costs. It was believed that these costs had arisen because of the tendency for certain LES to only accept Code 41 messages sent from geographical areas, and because of the transmission of observations to LES that were not listed as accepting Code 41 messages. Although a list of Code 41 LES was maintained on the WMO web site, there appeared to be no formal responsibility for ensuring the accuracy of the list.

The Task Team and the SOT recognized the difficulties of establishing a global scheme based upon a common WMO fund. It had therefore revisited the issue and proposed to the third SOT meeting that an accounting authority could be appointed to oversee the payment of code 41 satcom costs, acting as the billing intermediary between the LES service providers and the National Met Services. The SOT eventually rejected that approach and recognized that there were many issues that would need to be resolved if it were to have any chance of success. In particular a method would need to be devised to allocate costs back to individual VOS operators, either based upon the Inmarsat numbers of individual ships or on the volume of ship code observations received through GTS collecting centres. This could incur significant administrative effort and agreements would need to be established between the accounting authority and the NMS operating VOS to ensure the prompt payment of invoices. Start up and ongoing costs would also be incurred by the Accounting Authority, and provision would need to be made for bad debtors. There was also the risk that some VOS operators may reduce the size of their fleets in order to cut costs.

WMO-EC LVII noted detailed information provided on the problem by the SOT, and recognized that solutions were still under development. The Council noted that a partial solution to the problem of fairly distributing such costs was being developed by European countries participating in the E-SURFMAR. However, the Council recognized that a global solution to the problem would be very difficult to achieve.

The SOT noted the importance of updating an up-to-date list of Inmarsat LES accepting code 41 messages, and the need to monitor any restrictions that might be imposed on the receipt of code 41 messages by LES. The SOT noted with concern that such restrictions were likely to discourage reporting messages.

6. Data Management

6.1
Global Ocean Data Assimilation Experiment (GODAE) High Resolution Sea Surface Temperature Pilot Project (GHRSST-PP)

GHRSST-PP has been validating SST products. Development of GHSST-PP together with new autonomous SST in situ radiometer systems and the EU FerryBox ship observing strategy and hardware are driving a new generation of data products and services that are now delivering a new generation of ship observations for satellite observation uncertainty estimation and assimilation into ocean forecast, numerical weather prediction and climate models. 

The SOT noted that infrared and microwave satellite radiometer systems measure physically different temperatures from traditional in situ measurements. It agreed that there was a need to differentiate between these classes of SST observations. The meeting noted that given the rapid development of a new class of real-time reporting of in situ technology for VOS style deployment, there was a need for a new set of reporting codes that would enable this new class of observations to be used in operational agencies. The SOT established a Task Team to propose BUFR descriptors for this purpose. 

6.2
GTS distribution of ship data

The current status of real-time GTS distribution of XBT, XCTD, and ADCP data. XBT and XCTD has been reviewed by the SOT. FM 63-XI Ext. BATHY (JJVV) and FM 64-XI Ext. TESAC (KKYY) character code forms are being used respectively. Most of VOS observations are being distributed on GTS via Inmarsat Land Earth Stations (LES) and using Inmarsat Code 41. FM 94 XII Ext. BUFR format is not yet being used for real-time GTS distribution of ship based observations. However, the SOT recognizes that BUFR has the potential of including higher resolution data as well as useful VOSClim metadata, unique tag, and quality information (e.g. GTSPP flags). The SOT will work in such a way as to ensure a transition to table driven code forms such as BUFR that is consistent with the migration plan proposed by the Commission for Basic Systems (CBS).
6.3
Global Collecting Centres (GCC)

Under the revised Marine Climatological Summaries Scheme (MCSS) adopted by the eleventh session of the Commission for Marine Climatology (CMM), (Lisbon, April 1993) through Recommendation 11 (CMM-XI), two Global Collecting Centres (GCCs) were established, in Germany and the United Kingdom, to collect all marine climatological data observed worldwide, ensure that minimum quality control procedures have been applied; generate complete, duplicated global data sets; and provide these data sets to the responsible Members under the MCSS.

International Marine Meteorological Tape (IMMT) is the format being used for delayed mode exchange of marine climatological data under the MCSS. Delayed mode data are being collected and compiled by the contributing Members who apply Minimum Quality Control Standards (MQCS), add resulting quality information, metadata, and encode the data in IMMT for submission to the GCCs. GCCs apply MCSS and associated quality control procedures, and re-encode the data in IMMT. VOSClim data are separated on a quarterly basis using the ship list spreadsheet which is available on the VOSClim Data Asembly Centre (DAC) web site. GCCs then submit all of the VOS data to the responsible Members and the VOSClim data to the DAC.
In 2005, the total amount of collected data decreased slightly compared to 2004 but overall quality improved. There remain more than half of the contributing Members (i.e. Members operating Voluntary Observing Ships) who have not made any submission in 2005. A number of reports containing formatting errors, lacking information, or duplications could have been avoided. contributing Members are encouraged to make every effort possible to apply MQCS properly prior to submission of the data to the GCCs. Consolidated MQC for contributing Member software is available free of charge from GCCs and version 3 will be available soon. 

6.4
GCC report on VOSClim

An important element of the VOSClim project is the availability of additional elements intended to allow an improved assessment of data quality (metadata, QC flags)

Version two of the IMMT (IMMT-II) format was implemented in January 2003. VOSClim data have been received by GCCs since January 2003 in IMMT-II format. However, that format did not meet all of the VOSClim requirements. For example, additional VOSClim elements were missing. In addition, coding procedures for past and present weather for automatic weather stations was changed (i.e. checks extended to include code tables 4531 and 4680). A new IMMT-III format has therefore been proposed by the Expert Team on Marine Climatology (ETMC). This format has then been approved by the SOT and endorsed by JCOMM-II. Target for implementation of IMMT-III is January 2007. However, VOSClim and the GCCs are implementing IMMT-III immediately. While operational implementation of IMMT-III is planned for 2007, and previous formats can still be used, it is recommended that all contributions from Members should be made in the same format.
Similarly, in order to meet the VOSClim requirements, the ETMC proposed changes to the MQCS. MQCS-V was presented to SOT-II and then endorsed by JCOMM-II.

Although TurboWin has been modified to allow the export of these parameters, the mechanisms are not in place in all of the contributing countries to apply the minimum quality control standards to these data, which is required before relaying the observations to the GCCs. The VOSClim reports are separated from the VOS delayed mode data stream by the GCC Germany and transferred to the DAC at NCDC. While submissions to GCCs in 2005 have been of higher quality, they have been received from only six of the nine contributing Members and only 25% of the VOSClim reports contained additional elements permitted with the new IMMT format. It has been noted that many ships not participating in the VOSClim have actually provided reports with additional elements coded. Contributing Members are encouraged to take steps in order for these ships to meet VOSClim requirements and join the fleet.

6.5
VOSClim Real Time Monitoring Centre (RTMC)

Six variables are currently monitored by the RTMC: Pressure, Air Temperature, Relative Humidity, Sea Surface Temperature, and Wind Speed and Direction. The RTMC provides:

· Monthly ship statistics: a monthly list of monitoring statistics for all participating project ships is sent by e-mail to the Data Assembly Centre (NCDC, USA) for inclusion on the project web site.

· Monthly ‘suspect’ lists: a monthly list of monitoring statistics for project ships identified as having submitted 'suspect' observations is sent to the project focal point in each participating National Meteorological Service (NMS).

RTMC monitoring has recently been extended to include prospective (or candidate) ships. 

Some of the ships being flagged by the monitoring procedure are typically operating near coasts or in ice covered regions. The RMTC is taking appropriate actions so that only reports received in ocean areas (model surface type 'ocean') will be included in the monitoring statistics. The RTMC requested that operators who had responded to the monitoring statistics should provide feedback on remedial actions taken. 

The RTMC is also responsible for transferring the project ships’ observations along with co-located model data to the Data Assembly Center (DAC) at the National Climatic Data Center, USA. Since July 2002 the Met Office has been sending daily VOSClim BUFR data to Washington via the GTS. These data have been transmitted onwards to the DAC since April 2003.

6.6
VOSClim Data Assembly Centre

The National Climatic Data Center (NCDC) has been conducting the VOSClim Data Assembly Center (DAC). Three data streams are archived at the DAC, a near real time collection of ship observations extracted from the GTS, ship observations plus model fields received from the RTMC in BUFR format and a delayed mode stream from the Global Collecting Centres (GCCs). There has been much recent activity which has resulted in improved data flow.

6.7
Global Temperature Salinity Profile Programme (GTSPP)

GTSPP Overview and Future Direction

The Global Temperature Salinity Profile Project continues to develop capabilities and deal in greater volumes of data. The project began in 1990, with the goal of collecting and archiving all profile data in the oceans. The annual report for 2004 is ready and will be posted at http://www.nodc.noaa.gov/GTSPP/document/index.html. The report for 2005 is in preparation.

The number of BATHYs reported in 2005, 32,492, was slightly lower than reported in 2004. The number of TESACS is steadily increasing with the deployment of Argo nearing the 2/3 mark and some moored platforms reporting profiles hourly. Delayed mode data continued to be added to the archive, which now counts more than 3 million profiles and a significant number exist in real-time form (the delayed mode versions have not yet arrived), particularly for data from more recent years. The timeliness of real-time data delivery continues to improve. Nearly 80% of ship observations are processed within three days, and by the end of 2004 Argo was providing more than 85% of its observations to the GTS within 24 hours of collection.

The GTSPP collaborates with a number of international programmes. The monitoring that is done to the real-time GTS data is an important contribution to Argo. The GTSPP is a contributor to the CLIVAR programme, where requirements are still being defined. The GTSPP is also collaborating with the GODAE QC Intercomparison project along with Coriolis and the GODAE Data Server in Monterey.

A strategy for attaching a single unique identifier to both the real-time and delayed mode versions of XBT data has been under development at the GTSPP, and has been implemented by the US SEAS programme on a trial basis. Preliminary results were very positive. GTSPP will continue to monitor these results to test how well the unique identification scheme performs. Both France and Australia expressed interest in implementing the same scheme for data originating from their platforms.

The GTSPP has developed a data dictionary to help identify different data and metadata identification schemes. It is hosted by MEDS, and available at: http://www.meds-sdmm.dfo-mpo.gc.ca/meds/About_MEDS/standards/login_e.asp. Contributors to the data dictionary include major oceanographic institutes of Canada, the US NODC, and BODC. Other contributors are welcome. GTSPP is also collaborating with the Marine Metadata Initiative in the area of metadata issues.

The GTSPP has collaborated with JCOMM OPA to develop an easy to understand metric of data collection for temperature and salinity profile sampling. These are updated quarterly, and are available at http://www.jcommops.org/network_status from early 2006.

The GTSPP plans to move forward in a number of directions. It intends to convert to BUFR code form; to regularly reconcile the NODC and Coriolis databases; to provide Argo participants profile data in an Argo GDAC-like format; to provide a hard copy source (DVD) of GTSPP data; to continue work on the unique data identifier between real-time and delayed-mode data; to extend the data dictionary; and to continue collaboration with CLIVAR and GODAE.

6.8
Global Ocean Surface Underway Data Project (GOSUD)

The Global Ocean Surface Underway Data Project continues to develop towards full capabilities to manage the surface data collected by ships while traversing from port to port. Further information, including the 2004 annual report, are available at http://www.gosud.org. The 2005 annual report will be published in the third quarter of 2006. GOSUD held its most recent meeting in Boulder in early 2006. The report from this meeting will be available on the GOSUD web site soon.

The meeting in Boulder was held in conjunction with the SAMOS project (Shipboard Automated Meteorological and Oceanographic Systems) chaired by Shawn Smith at the University of Florida in Tallahassee. This was very productive and produced a good working relationship between the two committees. This is a logical partnership since SAMOS is organizing the archiving of underway meteorological data, data that are often collected at the same time as underway oceanographic observations.

When fully operational, GOSUD will rely on a Global Data Assembly Centre at Ifremer in Brest France. GTS data will be monitored to encourage potential participants to join, using software developed by the project. Some of the present data held at GOSUD appeared on the GTS, and this data is now available on both a web and ftp server at Brest, which can be found from the link above.

A number of national developments relating to GOSUD are notable: IRD has taken the lead in developing products, especially of sea surface salinity (see http://www.ird.nc/ECOP). Australian colleagues have succeeded in changing data policies and will soon be providing more data to GOSUD, including historical data. The US is planning on developing TSG deployments, including procedures for delayed mode QC. Japanese colleagues send all available data in real-time.

GOSUD has been collaborating with a number of international projects: with NASA and ESA regarding sea surface salinity satellite calibration; with CLIVAR for the archiving of underway data; and with the JCOMM OPA in the production of quarterly reports and metrics.

GOSUD will be moving forward in a number of directions. It continues to seek to collaborate with the pCO2 observing community. It is developing a BUFR template to move beyond limitations imposed by the present character code form TRACKOB, and is working towards the development of more products, including the provision of gridded fields.

6.9
Metadata and WMO Publication No. 47

Accurate, complete, accessible, and up-to-date observing ship metadata are important for both operational meteorological services, ship operators, Port Meteorological Officers, and for climate studies. WMO Publication No. 47 constitutes the official source of information for VOS ship metadata. It is accessible via http://www.wmo.int/web/www/ois/pub47/pub47-home.htm . 

SOT-III reviewed and agreed to the proposed revised format for WMO Publication No. 47 proposed by its related Task Team with a minor change. The new format for the publication had been previously discussed by the first session of the JCOMM Expert Team on Marine Climatology (ETMC-I), Gdynia, Poland, July 2004. The final proposal was then approved by JCOMM-II (see Annex VII for metadata fields in semi delimited format). JCOMM-II also agreed that the SOT had the appropriate expertise to make proposals on revisions to Pub. 47 and that the SOT should assume the responsibility for future revisions involving the Task Team as appropriate. 
With regard to a need for a dedicated ASAP metadata database, the Team suggested that the SOT would be the more appropriate body to consider this issue.

It was noted that many participating countries were not updating their metadata regularly. The mechanism by which Pub. 47 is generated means that any metadata from countries which have not submitted an update is copied to the latest edition unchanged. The importance of a mechanism to identify the updated records was recognized and changes will be made in the information system accordingly. Member States operating VOS are requested that they send the latest updated information so that the outdated metadata included in the current Pub. 47 would be excluded in the future updated Pub. 47.

The SOT recognized that the provision of metadata by some participating countries is incorrect and in outdated formats which is causing significant problems in the timely provision of Pub. 47 by the WMO. Therefore the SOT strongly encourages VOS operators to ensure that up to date metadata are regularly provided to the WMO Secretariat in the latest version, and that metadata are correctly formatted.

JCOMMOPS is now regularly importing into its database some metadata for all ships contained in the most recent copy of WMO Pub. 47. Imported data are useful for JCOMMOPS monitoring purposes, e.g. production of programme status, quality information relay, etc. In addition, the JCOMMOPS database also includes references of ships which do not necessarily appear in the WMO publication (e.g. SOOP ships, ships used for deployments and some research vessels). The metadata are accessible via a web query form at http://wo.jcommops.org/cgi-bin/WebObjects/JCOMMOPS.woa/wa/ship.

7. VOS Automation

7.1
Background

VOSP-II, London, 2003, noted the importance of enhancing the automation of all aspects of shipboard procedures, from observation to message transmission, using readily available software and hardware. The VOS Panel Chairperson was tasked with collating information on global VOS automation for presentation at subsequent VOS Panel sessions. 

The first VOS Automation Report was compiled in 2003 based on data as at 31 December 2002. This report was updated in early 2005 with details of national VOS Automation extracted from national SOT reports for 2004. Data supplied in national SOT reports for 2005 was used to update the automation tables with effect from 31 December 2005.
7.2
Present Status

Information on the status of automation by country is presented in two categories:

· Automated VOS observations - see Table 1 

· VOS using electronic logbook software for observation compilation - see Table 2

Since 2003, there has been a steady increase in the numbers of VOS using electronic logbook software eg. TurboWin. Fully automated shipboard weather observing systems are still few in numbers, but Australia, Canada, France, Ireland, New Zealand, United Kingdom and E-SURFMAR have all indicated plans to expand their marine AWS networks in 2006. 

7.3
Challenges

Challenges with respect to installing Automated systems on board VOS ships continue to include:

1. Problems in finding ‘long term’ ships – the length of charter is often insufficient to justify AWS installation;

2. Difficulties in siting equipment for best exposure;

3. Volatility of ship routes;

4. Lack of warning of withdrawal of ships and potential loss of AWS equipment.

Table 1 : Status of VOS Automated Observing Systems

	Country
	Type of AWS (as at 31/12/2005)
	Method of Comms
	Manual Entry Facility
	Number of Ships with AWS at 31/12/2002
	Number of Ships with AWS at 31/12/2004
	Number of Ships with AWS at 31/12/2005
	Plans for 2006

	Australia
	Vaisala Milos 500 AWS
	Inmarsat C
	Yes
	9
	11
	10
	1 new AWS, 3 withdrawals pending re-installation

	Canada
	AVOS – AXYS Environmental Systems
	Inmarsat C
	Yes
	13
	14
	14
	20 AVOS with VOSClim

	France
	BATOS

Mini BATOS

MINOS
	Inmarsat C

Inmarsat C

Argos
	Yes

No

No
	19
	30

1

6
	39

2

7
	6 BATOS & 2 new MINOS 

	Germany
	Vaisala Milos 500 AWS
	Meteosat
	No
	23
	21
	21
	

	Ireland 
	Vaisala Milos AWS
	Meteosat
	No
	1
	1 
	1
	1 BATOS on MV Celtic Explorer

	Japan
	Koshin Denki Kogyo Co., Ltd (10)

Ogasawara Keiki Seisakusho Co. Ltd (1)

Nippon Electric Instrument Inc. (1)

Brookhaven National Laboratory (1)
	Inmarsat

-

Inmarsat C

Inmarsat C
	Some

-

Yes

Yes
	13
	12
	13
	

	New Zealand
	AWS based on Sutron 9000RTU
	GMS
	Yes
	1
	1
	1
	2 marine AWS for coastal ships 

	Norway
	AWS
	-
	some
	-
	-
	17


	

	Russia
	GM6
	Inmarsat C
	Yes
	-
	38
	38 *
	

	South Africa
	Vaisala Milos 520
	Inmarsat C
	Yes
	-
	-
	1
	

	Spain
	Vaisala Milos
	Inmarsat C
	Yes
	1
	1
	1 *
	

	United Kingdom
	Automet

MINOS –GP

BATOS
	Inmarsat

Argos 

Inmarsat
	No

No

Yes
	1

-

-
	1

-

-
	1

1

1
	10 MINOS, 2 with WSD. 2 BATOS, 

1 AVOS + possibly 1 MILOS to be evaluated in 2006

	United States
	SEAS-AutoImet
	Inmarsat C
	Yes
	-
	3
	3 *
	

	TOTALS
	
	
	
	81
	140
	171
	42 Automated systems

planned for 2006


* Data from 31/12/2004
Table 2 : Status of VOS using Electronic Logbook Software 

	Country
	Electronic Logbook type
	Number of Ships at 31/12/2002
	Number of Ships at 31/12/2004
	Number of Ships at 31/12/2005

	Australia
	TurboWin
	33
	41
	50

	Canada
	1.23.14 Bridge PC

1.15 AVOS
	8
	14
	14

	Croatia 
	TurboWin 
	3
	4
	3

	France
	BATOS 

TurboWin 
	-

-


	30

7


	39

6

	Germany
	TurboWin
	315
	412
	556

	Greece
	TurboWin
	2
	0
	0

	Hong Kong
	TurboWin 
	-
	-
	1

	India
	TurboWin
	-
	21
	28

	Japan
	OBSJMA1.01
	-
	49
	61

	Netherlands
	TurboWin
	200
	259
	198

	New Zealand
	TurboWin
	0
	12
	15

	Singapore
	TurboWin
	-
	-
	2

	South Africa 
	TurboWin
	5 
	5
	8

	United Kingdom
	TurboWin
	82
	104
	147

	United States
	SEAS
	353
	439
	447

	TOTALS
	
	1001
	1397
	1575


8. Instrument Standards and Practices

SOT and JCOMM recognize the importance of the issue of instrument testing and standards, and established the Task Team on Instrument Standards which is tasked to (i) compile information on existing activities, procedures and practices within JCOMM relating to instrument testing, standardization and intercalibration, as well as the standardization of observation practices and procedures, (ii) communicate with manufacturers regarding new technologies and recognized equipment problems, (iii) prepare a JCOMM Technical Report containing this information, to be made widely available through relevant web sites, (iv) provide guidance on testing and the intercalibration of marine meteorological and oceanographic observing systems, (v) liaise closely with WMO/CIMO, both in the compilation of the information and also in assessing what additional work in this area might be required under JCOMM, and (vi) liaise closely with IOC in the preparation of the wider compilation of existing instrumentation and observing practice standards in oceanographic observations in general, with a view to an appropriate JCOMM contribution for input.
9. Ship Recruitment and Servicing

9.1
PMO Activities and Coordination

Information on PMO activities and coordination has been posted on the VOS web site (http://www.bom.gov.au/jcomm/vos/pmo.html). Each country is responsible for its own PMO training.

Because some PMOs were unfamiliar with them, the SOT has recommended that information on the barometer calibration practices of other countries be made available on the VOS web site. 

9.2
Impact of International Ship and Port Security Code (ISPS Code) on VOS Operations
ISPS Code was introduced on 1 July 2004, and had impacted PMO operations and VOS ships worldwide. PMOs now have to comply with a range of security requirements before they can gain access to VOS ships. Compliance with these requirements is further complicated by the fact that the requirements may be different at each port and ship. PMOs now need to be better organized; planning visits carefully in advance to ensure access to ports and ships. PMOs have adapted to deal with these requirements, but problems still arise from time-to-time when a PMO has to visit a port or ship for the first time. Difficulties can also arise if NMSs attempt to send personnel other than the accredited PMO to the port for some reason.

The SOT is concerned that the enforcement of the ISPS Code in many ports has stopped the PMO from being able to make spontaneous visits to ships. These were the type of visits where a PMO would walk up the gangway of a ship, discuss weather and VOS activities with the Master and often be successful in persuading the ship to join the VOS programme. Since 1 July 2004, a PMO must be on a ship’s ‘Visitors List’ before being allowed access to the ship berth or ship. In many cases, it is the job of the shipping agent to add the PMO’s name to both the ship visitor list and the port gate security list. If the agent fails to perform this function, then it can mean a wasted trip to the port for the PMO. Lack of Ship access, means VOS ships do not receive PMO support, instruments remain uncalibrated and delays can mean that opportunities to load buoys or floats for deployment are lost.

At a local level, PMOs are encouraged to meet with the Port Security Committee (PSC) at each port to try to obtain an agreement to allow the PMO access; without, for example, a 24-hour notice or the security and safety induction. A list of PMOs and their details could be lodged with the PSC so that this information can then be given to the port facility security officers to allow an easier access process when arriving.

The SOT considers that for the longer term, it would be advantageous if NMS personnel would be accepted as bona fide visitors acting on Government business (in the same way as Customs, Immigration, Health Inspectors, Police etc). 
9.3
Impact of National Customs Requirements on VOS Operations


Some national Customs agencies have required increased documentation to move instruments and scientific equipment on and off ships, which can delay PMO activities. Although this is not a problem for most countries, VOS operators need to be familiar and comply with their National Customs requirements to ensure ongoing VOS operations.

9.4
Multi-Recruitment Problem

It appears in WMO Publication No. 47 that several ships are declared as being recruited by more than one country. This particularly negatively impacts programme monitoring, and quality information feedback, and scientific research. It is recommended that each VOS has only one responsible country.

The regular update of WMO-No. 47 and its use by PMOs, prior to the recruitment of ships, would minimize the multi-recruitment problem. The list of ships recruited by more than one country is now made available via the E-SURFMAR web site at http://www.meteo.shom.fr/vos-monitoring/multi-recruit.html . To facilitate access, the list is sorted by country.

10. Ship Security Issues

Security issues arising from availability of SHIP data on the web is a matter of great concern to the SOT. Ships participating in the VOS scheme do so on the understanding that their data are only being exchanged between NMSs for real-time meteorological forecasting activities and for climatological research. SHIP data are now however also displayed on many public web sites. This has led to questions about how these data were obtained, but of greater concern is the identification of ships’ names, call signs and positions and the security risk this exposes them to. Some shipping companies have threatened to withdraw their ships from the VOS programme if the leak of this data to the web continues.

The SOT noted that replacing call signs with “SHIP” could mitigate the problem and be an interim solution, but would not completely solve the problem as those who chase ships with malicious intent could still follow the ship routes, especially in regions where the ship density is low. Also, ship identification is essential for VOS data monitoring activities, feedback to VOS operators and Port Meteorological Officers, as well as for climate studies. 

VOSP members are invited to take any possible actions to prevent making the ship positions available on web sites, such as contacting the relevant organization/companies and informing them of the security risk by making ship data available. The WMO Secretariat was also requested to inform NMSs about this issue so that NMSs could monitor the situation and take appropriate actions. The SOT also recognizes that the problem would continue to exist whilst FM-13 SHIP is included as “essential data” in the Resolution 40 (Cg-XII). The issue was brought to the WMO Executive Council at its fifty-seventh session in June 2005. The Council noted that there were potentially serious security risks associated with allowing Voluntary Observing Ships call signs and position data to be made freely available on external web sites not maintained by the National Meteorological or Hydrological Services. The Council noted that because ship observations were regarded as ‘essential data’ in Resolution 40 (Cg-XII) WMO policy and practice for the exchange of meteorological and related data and products including guidelines on relationships in commercial meteorological activities, the problem was likely to persist. A report on the issue will be made available at the fifty-eighth session of the WMO Executive Council.

Also, the SOT admits that although mariners like to see observations on weather charts issued by NMSs and made available on their web sites; displaying of callsigns exposes them to a security risk. 

11. SOT Coordination

Following extensive discussions between the DBCP, the SOT, and the JCOMM Observations Coordination Group (OCG), JCOMM-II finally decided to extend the JCOMMOPS Terms of Reference to also include overall SOT Coordination instead of just SOOPIP Coordination as far as the SOT was concerned. The Commission further agreed that, after JCOMM-II, the OCG would investigate the possibility to eventually establish a JCOMM Trust Fund dedicated to JCOMMOPS development and operations. Full SOT coordination will be provided once specific additional resources are committed by Member States. At the same time, the SOT recognizes that a number of activities, both one-off and ongoing, contained in the SOT coordination plan might most effectively be done in national agencies, rather than on the basis of additional funding resources provided to JCOMMOPS. The SOT identified specific new activities and functions for JCOMMOPS which should be developed and implemented within the facility itself. These include adaptation of some of the monitoring tools already provided to the DBCP and SOOP for the VOS programme; and in particular (i) maps to show global distribution of VOS SHIP observations to help identify data sparse regions, (ii) metrics to quantify SHIP performance by parameters e.g. AP, SST etc, and (iii) performance indicators to show timeliness of the receipt of SHIP observations.
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STATUS MAPS
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ANNEX II

VOS MONITORING REPORT

Monitoring the Quality and Timeliness of VOS Observations

1.
The Met Office (RSMC Exeter), as WMO-designated lead centre for monitoring the quality of marine surface data (observations from ships, buoys and other in situ marine platforms), compares observations from individual platforms with the model background six-hour forecast fields for each variable.  Platforms for which the observed values differ from the background by a significant amount are labelled as suspect.

2.
Monthly lists of suspect ships are sent to the WMO Secretariat; they are also exchanged among the four lead monitoring centres (Met Office, JMA, NCEP and ECMWF), and other centres, for comparison.  Generally there is considerable agreement between the different centres, both in terms of suspect platforms and mean and standard deviation of differences from background.  These monthly lists are now available via the Met Office web site, within the monthly Global Data Monitoring Report (in Table 1) at:

http://www.metoffice.com/research/nwp/observations/monitoring/month_rep/index.html
3.
Every six months more detailed monitoring reports, for all platforms, are also sent to the WMO Secretariat.  The statistics relating to suspect VOS operated by specific members are extracted from the report and distributed by the Secretariat to PMO national focal points for the members concerned, under a covering letter requesting that remedial action be taken to correct the problems. 

4.
Initially only mean sea level pressure was monitored, but wind speed and direction and sea surface temperature were subsequently added to the information being exchanged on a monthly basis.  Following SOT-II the Met Office further extended its monitoring in November 2003 to include air temperature and relative humidity - thereby increasing the monitoring list to 6 observed variables.

5. Recent Monitoring Developments

Following suggestions put forward by the RSMC to the 2005 SOT-III meeting in Brest, March 2005, recent monitoring developments have focussed on providing a more comprehensive and accessible VOS monitoring service via the Met Office website. The VOS monitoring website is now available and can be found at:
http://www.metoffice.com/research/nwp/observations/monitoring/marine/index.html
Items included are:

i. Monthly VOS monitoring statistics for individual callsigns compiled from the WMO Pub47 ship lists

http://www.metoffice.com/research/nwp/observations/monitoring/marine/VOF/index.html
ii. Lists of suspect identifiers with accompanying timeseries plots

http://www.metoffice.com/research/nwp/observations/monitoring/marine/VOF/Pub47_SUSPECTS.html
iii. Time-of-Receipt (ToR) plots for all VOS ships and selected national fleets

http://www.metoffice.com/research/nwp/observations/monitoring/marine/TOR/index.html
iv. Table of ToR monthly statistics for each callsign in the Pub47 list

      http://www.metoffice.com/research/nwp/observations/monitoring/marine/TOR/Pub47_ToR_by_SHIP.html
v. Table of ToR monthly summary statistics for each national fleet appearing in the Pub47 list

  http://www.metoffice.com/research/nwp/observations/monitoring/marine/TOR/Pub47_ToR_by_CTRY.html
vi. Biannual Report on the Quality of Marine Surface Observations (see 3. above)

http://www.metoffice.com/research/nwp/observations/monitoring/marine/Biannual/index.html
Item 1 is intended to supercede the current system for disseminating VOS monthly monitoring information, whereby the monitoring centre regularly receives updated national VOS fleet lists from a limited number of countries and produces monthly lists of monitoring statistics which are e-mailed to those countries’ contact points. The use of a single centralized VOS ship list (Pub47) allows statistics to be produced for all national fleets participating in VOS, rather than a few as at present. The main disadvantage of using the Pub47 list is that it is updated relatively infrequently (quarterly). A workaround has therefore been proposed whereby the RSMC should be informed of newly recruited VOS ships and callsign changes so that they can be incorporated into an interim Pub47 list maintained by the RSMC.

6. VOS Time of Receipt Statistics

The latest time-of-receipt statistics for VOS ships can be viewed in Appendix A. 
APPENDIX A

Timeliness of VOS observations received at the Met Office (UK), June 2006
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ANNEX III

SOOPIP MONITORING REPORT
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Figure: JAFOOS density maps corresponding to analysis error for 150m

depth-average temperature (plus normalized and observation analysis error) for June

2005. It takes into account different observing systems such as TAO, Argo, and

SOOP.
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Figure: MEDS density map for July 2004 to June 2005 (number of months

with required observations in each box) for profile temperature data.
In the tables below, HDX stands for High Density line, FRX for Frequently Repeated line, LDX for Low Density line, and FHD for both High Density and Frequently Repeated line. Definition of line types can be found at the JCOMMOPS web site.

Well sampled lines

	Line
	End points
	Type
	Comment

	AX07
	Florida Straits - Gibraltar
	HDX
	

	AX10
	New York - Puerto Rico
	FHD
	

	AX11
	Europe - Brazil
	FRX
	

	AX18
	Buenos Aires - Cape of Good hope
	HDX
	

	AX22
	Drake Passage
	HDX
	

	IX01
	Fremantle - Sunda Straits
	FHD
	

	IX10
	Red Sea - Malacca Strait/Singapore
	HDX
	Well sampled in FRX mode East of 78E. Only one full transect.

	IX28
	Hobart, Tasmania - Dumont d'Urville
	HDX
	

	PX02
	Flores Sea - Torres Strait
	FRX
	Sampled in LDX mode

	PX06
	Suva, Fiji - Auckland, New Zealand
	HDX
	

	PX08
	Auckland, New Zealand - Panama
	FRX
	Sampled in FRX mode by SEAS. Sampled in HDX mode by SIO to replace PX50

	PX10
	Hawaii - Guam/Saipan
	HDX
	

	PX13
	New Zealand - California
	FRX
	

	PX18
	Tahiti - California
	FRX
	

	PX31
	Nouméa/Suva, Fiji - California
	FHD
	Well sampled in HDX mode

	PX34
	Sydney - Wellington
	HDX
	

	PX37
	Hawaii - California
	HDX
	

	PX40
	Hawaii - Japan
	HDX
	


50% sampled lines

	Line
	End points
	Type
	Comment

	AX20
	Europe - French Guyana
	FRX
	

	AX29
	Antigua - Cabo de Sao Roque, Brazil
	FRX
	

	IX22
	Shark Bay - Timor Strait/Banda Sea
	FRX
	Sampled in LDX mode

	PX17
	Tahiti/Maruroa - Panama
	FRX
	

	PX30
	Brisbane/Sydney - Noumea -Fiji
	HDX
	

	PX38
	Hawaii - Alaska
	HDX
	

	PX44
	Guam - HongKong/Taiwan
	HDX
	


Oversampled lines

	Line
	End points
	Type

	IX12
	Fremantle - Red Sea
	FRX


Undersampled lines

	Line
	End points
	Type
	Comment

	AX03
	Europe - New York
	HDX
	

	AX08
	New York - Cape Town
	FHD
	Undersampled in both modes)

	IX15
	Mauritius - Fremantle
	HDX
	

	IX21
	Cape of Good Hope - Mauritius
	HDX
	

	PX04
	Japan - Kiribati - Fiji/Samoa
	FRX
	

	PX05
	Japan - New Zealand
	FHD
	Undersampled (FRX). Not sampled (HDX)

	PX09
	Hawaii - Fiji/Auckland
	FHD
	Undersampled in both modes


Line not sampled

	Line
	End points
	Type

	AX15
	Europe - Cape of Good Hope
	FRX

	AX25
	Cape of Good Hope - Antarctica
	HDX

	AX34
	Gulf of Guinea - Caribbean
	FRX

	IX06
	Mauritius/La Réunion - Malacca Strait
	FRX

	IX07
	Cape of Good Hope - Persian Gulf
	FRX

	IX08
	Mauritius - Bombay
	FRX

	IX09S
	Fremantle - Sri Lanka
	FRX

	PX11
	Flores Sea - Japan
	FRX

	PX21
	California - Chile
	FRX

	PX36
	Christchurch - McMurdo
	HDX

	PX50
	Valparaiso - Auckland
	HDX

	PX81
	Honolulu - Coronel (Chile)
	HDX


ANNEX IV

ASAP MONITORING REPORT
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SUMMARY REPORT ON THE MONITORING OF ASAP SHIP DATA 

January-December 2005

1. Summary:


A comparison with the data received at ECMWF from ASAP platforms show an increase of 47 temperature and 309 wind data at 500 hPa level in 2005 compared to 2004. The more significant increase in wind data has to do with the reports at 12 UTC. The reduction of available data at 06 UTC in 2005 is compensated by an increase at 00 and 12 UTC. 
The quality of the data has found to be good as in previous years. Details about the quality control and some problems related to the data reception can be found below.

2. Data reception:


In figures 1 to 6 time series from January 1994 to May 2006 showing different aspects of the ASAP data reception at ECMWF can be found. Detailed figures about data reception and ASAP platforms involved can be seen in tables 1 and 2.


Figure 1 shows the data reception at ECMWF for four temporal windows each of them comprising six hours around the 00, 06, 12 and 18 UTC cycles. The increase of data received at 00 and 12 UTC as well as the decrease of the reception at 06 UTC in 2005 can be detected easily here. The number of total data for the four cycles shows a positive trend in 2005 as seen in figure 2. The percentage of sondes reaching at least 100 hPa shows no relevant changes in the last two years with a minimum in the Northern Hemisphere winter around 90% and a maximum during the Northern Hemisphere summer around 95% (see figure 4). As for the upper stratosphere the time series show a recovery in the trends compared to 2004 with similar values to the years 2001, 2002 and 2003 (figures 5 and 6). The wind reception values at jet levels are the largest in the last six years (see figure 3).

3.  Troubleshooting:


As in previous years most of the units operate in North Atlantic and areas close to Japan. Only a few units can be found in the Southern Hemisphere and Eastern Pacific. An example of the ASAP tracks for March 2005 can be seen in figure 7.


A few corrupted call-signs can be seen from time to time but with a frequency much lower than in previous years.


The issue of wrongly located reports is still there. Such cases were detected in January (ZCBP6), June (SKUN), July (V2XM), August (KRPD), September (OXYH2), October (OXVH2), November (OXYH2 , SKUN and V2XM) and December (OXGN2) 2005. In all the detected cases the wrong position is related to reporting the position in a longitude east when actually is west. In such occasions the report is rejected by the 4DVAR quality control due to large departures from the model background fields. Figure 8 displays an example of two of those wrong reporting positions for ASAP SKUN in June 2005. Also in figure 9 tephigrams showing two of those reports rejected can be seen. In the first of them ASAP unit OXGN2 which was operating close to the southern tip of Greenland sent a position on northern Russia in two occasions.  The raw report was correct showing a folded tropopause down to 450 hPa whereas the model background fields in northern Russia had the tropopause up to 300 hPa. The second example is for ASAP unit SKUN in June 2005 operating close to Newfoundland and then sending a couple of reports located in Asia. Again the meteorological conditions were as expected in such a case very different in the report and the model and the reports were flagged and rejected by the quality control. 

4. ASAP data monitoring at ECMWF:


The usual comparison between land based radiosondes and ASAP data in the North Atlantic area is shown in figures 10 and 11. Despite the much smaller number of ASAP observations both data sources show comparable results.


At ECMWF the ASAP data are part of the daily monitoring procedures. Apart from the vertical statistics a nice tool for such purposes is the usage of time series updated on a daily basis. The time series allow the early detection of changes in the trends for availability, data usage in the models and statistics tailored to assess the data quality. The time series for the data availability are freely accessible in the ECMWF web pages (http://www.ecmwf.int/products/forecasts/d/charts/monitoring/coverage/) and the rest of the series involving data usage in the model and statistics are in our internal web pages. Two examples are shown in figures 12 and 13. Particularly interesting are the time series in figure 12 showing bias and std of ASAP temperature data above 400 hPa. A jump in the time series at the beginning of February 2006 is clearly visible. That is the date when ECMWF updated the deterministic model increasing the horizontal resolution from T511 to T799 and the vertical resolution from 60 to 91 levels.


Finally in figures 14 and 15 composite statistics for ASAP (temperature, wind direction and speed) for the period January to December 2005 are displayed.

5. Conclusions:

· The reporting frequency shows a positive trend compared to 2004

· The number of received corrupted call-signs is smaller than in 2004. A number of erroneous reporting positions detected in 2005 as in previous years. In all cases the reports were rejected by the 4DVAR QC

· The North Atlantic area is well covered by the ASAP units but very poor coverage in the southern Hemisphere and eastern Pacific.

· The quality of the data is good and of great value over the oceans. It would be nice to see more of them over the southern Hemisphere

  Table 1

  RECEPTION OF TEMP/TEMPSHIP/PILOT/PILOTSHIP DATA AT ECMWF
  from JAN 2005 to DEC 2005
  500 hPa level


                 TEMPERATURE                             WIND
                 -----------                             ----
 ID          00    06    12    18   TOTAL        00    06    12    18   TOTAL
-----------------------------------------------------------------------------
 ANNE         0     0     1     0       1         0     0     1     0       1
 ASAP5        0     0     1     0       1         0     0     1     0       1
 DASAP        0     0     5     0       5         0     0     5     0       5
 DBBH        42     2   135     0     179        39     2   126     0     167
 DBLK         0    22   266     3     291         0    22   266     3     291
 EASAP        0     1     4     1       6         0     0     4     1       5
 EBUQ         0     0   192     1     193         0     0   167     0     167
 ELML7      131    74   141    87     433       125    68   134    78     405
 FQFL       125     1   132     1     259       122     1   131     1     255
 FQFM       127     1   131     0     259       126     1   131     0     258
 

 HPII        99    20   111    23     253        99    19   111    23     252
 JCCX        45    12    45    11     113        41    12    43    11     107
 JDWX        40     0    43     0      83        39     0    43     0      82
 JGQH        48     0    47     0      95        47     0    47     0      94
 JIVB        26    13    24     9      72        26    13    24     9      72
 JNSR        28    30    28    26     112        28    30    28    26     112
 KHRH         2     2     2     3       9         2     1     1     2       6
 KRPD        71     8    80    47     206        55     4    63    37     159
 LDWR       344   324   335   332    1335       344   323   335   332    1334
 LFPW         0     2     0     0       2         0     2     0     0       2


 MNGE         0     1     0     0       1         0     1     0     0       1
 OXGN2        4     0     3     0       7         3     0     0     0       3
 OXTS2       14    15    14    16      59        14    12    10    11      47
 OXVH2       41    37    47    43     168        31    26    34    27     118
 OXYH2       44    33    54    40     171        22    14    34    11      81
 PACDG        2     5     2     3      12         2     3     1     3       9
 SHIP         2    11     6     1      20         2     7     4     0      13
 SKUN        66    27    59    34     186        66    27    58    34     185
 TEST         0     1     0     0       1         0     1     0     0       1
 V2BD9       43    13    45    13     114        43    13    45    13     114


 V2UQ        32     6    31     9      78        31     6    30     9      76
 V2XM        60    16    66    26     168        50    12    57    21     140
 WAAH       145    18   156    55     374       144    13   152    50     359
 WBP32        0     0     0     0       0         0     0     0     0       0
 WKPD         1     0     3     3       7         1     0     3     3       7
 WPKD        83     1    85    89     258        80     1    85    85     251
 XXX          0     0     2     0       2         0     0     1     0       1
 ZCBE3        0     0     0     0       0         0     0     0     0       0
 ZCBE7       23     5    25    19      72         5     4     6     8      23
 ZCBF3       35    15    40    36     126        17    11    21    20      69


 ZCBP6      118     3   133   111     365       109     3   117   108     337
 ZSAF        17     0    20     0      37        17     0    20     0      37
-----------------------------------------------------------------------------
           1858   719  2514  1042    6133      1730   652  2339   926    5647

  Table 2

  RECEPTION OF TEMP/TEMPSHIP/PILOT/PILOTSHIP DATA AT ECMWF
  from JAN 2005 to DEC 2005
  20 hPa level


                 TEMPERATURE                             WIND
                 -----------                             ----
 ID          00    06    12    18   TOTAL        00    06    12    18   TOTAL
-----------------------------------------------------------------------------
 ANNE         0     0     0     0       0         0     0     0     0       0
 ASAP5        0     0     0     0       0         0     0     0     0       0
 DASAP        0     0     0     0       0         0     0     0     0       0
 DBBH         5     0    12     0      17         0     0     0     0       0
 DBLK         0     7   260     1     268         0     3   257     1     261
 EASAP        0     0     0     0       0         0     0     0     0       0
 EBUQ         0     0    56     0      56         0     0     7     0       7
 ELML7        9     3     0     0      12         8     2     0     0      10
 FQFL         0     0     1     0       1         0     0     1     0       1
 FQFM         4     0     1     0       5         4     0     1     0       5


 HPII         1     0     0     0       1         1     0     0     0       1
 JCCX        25     1    18     0      44        16     0     9     0      25
 JDWX        31     0    19     0      50        16     0    10     0      26
 JGQH        45     0    35     0      80        34     0    20     0      54
 JIVB        10     1     5     0      16         7     0     3     0      10
 JNSR         3     7     0     1      11         0     0     0     0       0
 KHRH         0     1     0     0       1         0     0     0     0       0
 KRPD        28     6    28    21      83        13     2    15    13      43
 LDWR       190   143   161   141     635       134    58    48    46     286
 LFPW         0     0     0     0       0         0     0     0     0       0


 MNGE         0     1     0     0       1         0     1     0     0       1
 OXGN2        0     0     3     0       3         0     0     0     0       0
 OXTS2        2     2     4     3      11         1     1     1     1       4
 OXVH2       21    17    31    26      95         7     0     8     6      21
 OXYH2       15     8    24    10      57         4     7    10     1      22
 PACDG        0     0     0     0       0         0     0     0     0       0
 SHIP         0     0     0     0       0         0     0     0     0       0
 SKUN        11     5     2     4      22         4     4     0     1       9
 TEST         0     0     0     0       0         0     0     0     0       0
 V2BD9       19     3    20     3      45        12     0    15     1      28


 V2UQ         4     0     3     0       7         0     0     0     0       0
 V2XM        14     5    21     8      48         1     1     4     2       8
 WAAH        14     0     9     1      24         3     0     2     0       5
 WBP32        0     0     0     0       0         0     0     0     0       0
 WKPD         0     0     1     2       3         0     0     1     1       2
 WPKD         3     0     1    48      52         1     0     0    33      34
 XXX          0     0     0     0       0         0     0     0     0       0
 ZCBE3        0     0     1     0       1         0     0     0     0       0
 ZCBE7        6     1     6     4      17         1     0     1     0       2
 ZCBF3       16     8    21    22      67         2     3     8     5      18


 ZCBP6       65     2    80    85     232        34     1    48    51     134
 ZSAF         3     0     3     0       6         0     0     0     0       0
-----------------------------------------------------------------------------
            544   221   826   380    1971       303    83   469   162    1017
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Figure 1

ASAP temperature data received at 500 hPa level Jan 1994 to May 2006 (00, 06, 12 and 18 UTC)
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Figure 2

ASAP temperature data received at 500 hPa level Jan 1994 to May 2006 (all cycles together)
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Figure 3

ASAP wind data received at 250 hPa level Jan 1994 to May 2006 (all cycles together)
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Figure 4

Percentage of ASAP temperature data reaching 100 hPa level Jan 1994 to May 2006
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Figure 5

ASAP temperature data received at 20 hPa level Jan 1994 to May 2006 (all cycles together)
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Figure 6

Percentage of ASAP temperature data reaching 20 hPa level Jan 1994 to May 2006
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Figure 7

ASAP tracks March 2005
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Figure 8

Track for ASAP SKUN June 2005 showing two erroneous reporting positions
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Figure 9

Two wrongly located ASAP reports rejected by the 4DVAR QC

Full red line is the observed temperature, dotted red is the FG temperature, and dashed blue is the observed dew point and dotted blue the FG dew point
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Figure 10

Vertical statistics for temperature and relative humidity 1st Oct to 31st Dec 2005

Full red line: OB-FG statistics (BIAS)

Dashed red line: OB-AN statistics (BIAS)

Full blue line: OB-FG statistics (STD)

Dashed blue line: OB-AN statistics (STD)

Dotted black line: Observed mean/variability profile
Upper panel: ASAP units, lower panel: land based radiosondes

[image: image27.emf]00/06/12/18 UTC data combined

10N- 85W/80N-  0W

 1 OCT-31 DEC 2005

Composite stations ALL

ASAP all data

0

10

20

30

40

50

60

STD (DIRN)

1000 925 850 700 500 400 300 250 200 150 100 70 50 30 20 10 5 0

0

20

40

60

80

100

120

140

160

180

   710/   79    752/   63    754/   64    805/   59    839/   60    863/   60    874/   71    856/   70    852/   69    818/   60    767/   50    742/   56    689/   53    545/   15    289/    1     34/    0      6/    0      0/    0

-30

-20

-10

0

10

20

30

BIAS (DIRN)

0

60

120

180

240

300

360

0

2

4

6

8

10

STD (SPEED)

1000 925 850 700 500 400 300 250 200 150 100 70 50 30 20 10 5 0

0

10

20

30

40

50

60

   876/   93    953/   80    954/   81    949/   78    939/   73    926/   71    899/   74    877/   74    866/   71    845/   71    821/   65    865/   83    870/   76    642/   16    318/    2     41/    0      6/    0      0/    0

-6

-4

-2

0

2

4

6

BIAS (SPEED)

0

10

20

30

40

50

60


[image: image28.emf]00/06/12/18 UTC data combined

10N- 85W/80N-  0W

 1 OCT-31 DEC 2005

Composite stations ALL

0

10

20

30

40

50

60

STD (DIRN)

1000 925 850 700 500 400 300 250 200 150 100 70 50 30 20 10 5 0

0

20

40

60

80

100

120

140

160

180

  4183/  339   9332/  343  10097/  447  11060/  264  11653/  254  11990/  565  12185/  528  12112/  597  11966/  533  11686/  613  11005/ 1556  10321/  916   9593/  868   9040/  672   8207/  537   6626/  403    451/    8      0/    0

-30

-20

-10

0

10

20

30

BIAS (DIRN)

0

60

120

180

240

300

360

0

2

4

6

8

10

STD (SPEED)

1000 925 850 700 500 400 300 250 200 150 100 70 50 30 20 10 5 0

0

10

20

30

40

50

60

  8027/  870  12472/  454  12951/  522  13011/  295  12933/  264  12845/  588  12702/  539  12538/  603  12340/  545  12067/  637  11780/ 1622  11957/  983  11904/  991  11092/  801   9796/  626   7270/  439    452/    8      0/    0

-6

-4

-2

0

2

4

6

BIAS (SPEED)

0

10

20

30

40

50

60


Figure 11

Vertical statistics for wind direction and speed 1st Oct to 31st Dec 2005

Full red line: OB-FG statistics (BIAS)

Dashed red line: OB-AN statistics (BIAS)

Full blue line: OB-FG statistics (STD)

Dashed blue line: OB-AN statistics (STD)

Dotted black line: Observed mean/variability profile
Upper panel: ASAP units, lower panel: land based radiosondes
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Figure 12

Time series 1st Jan 2006 to 31st May 2006. Used temperature data above 400 hPa. Black line is the bias (OB-FG), red line is the bias (OB-AN) and the vertical  blue bars the std (OB-FG)
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Figure 13

Time series 1st Jan 2006 to 31st May 2006. Used humidity data below 700 hPa. Black line is the bias (OB-FG), red line is the bias (OB-AN) and the vertical  blue bars the std (OB-FG)
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Figure 14

Vertical statistics ASAP except Japanese. January to December 2005

Full red line: OB-FG statistics (BIAS)

Dashed red line: OB-AN statistics (BIAS)

Full blue line: OB-FG statistics (STD)

Dashed blue line: OB-AN statistics (STD)

Dotted black line: Observed mean/variability profile
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Figure 15

Vertical statistics Japanese ASAP. January to December 2004

Full red line: OB-FG statistics (BIAS)

Dashed red line: OB-AN statistics (BIAS)

Full blue line: OB-FG statistics (STD)

Dashed blue line: OB-AN statistics (STD)

Dotted black line: Observed mean/variability profile
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1.
Introduction

Figure 1 shows some examples of ASAP systems on board of commercial vessels in line operation between Europe and the North American East coast. ASAP operations on board of these vessels are carried out by the ship’s crew, not by trained observers or technicians. The programme depends on the motivation of the crew for punctual and experienced launches at the given synoptical hours. This also includes the required skills to check the components before and after launch. Experiences from E-ASAP and national ASAP systems show clear differences from ship to ship and from crew to crew in motivation and ability to take corrective actions if routine operations are disrupted.
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Figure 1: Some examples of ASAP systems.

E-ASAP is part of the EUMETNET programme EUCOS (EUMETNET Composite Observing System). The monitoring results presented in this report are taken both from the operational EUCOS monitoring at the UK Met Office and E-ASAP monitoring at Deutscher Wetterdienst.

2.
European ASAP systems

In 2005 17 European ASAP systems were in operation. Table 1 shows the names and ASAP operators of these systems. It has to be pointed out that some ships changed their name and call sign in 2006.

Table 1:
European ASAP systems in 2005

	No
	Name
	Call sign
	Operator
	Country

	1
	Esperanza del Mar
	EBUQ
	INM
	Spain

	2
	Skogafoss
	V2XM
	IMO
	Iceland

	3
	Fort Saint Pierre
	FQFM
	MF
	France

	4
	Fort Saint Louis
	FQFL
	MF
	France

	5
	Potomac (1)
	HPII
	MF
	France

	6
	Irena/Naja Arctica (2)
	OXVH2/OXTS2
	DMI
	Denmark

	7
	Arina/Nuka Arctica (2)
	OVYA2/OXYH2
	DMI
	Denmark

	8
	FS Meteor
	DBBH
	E(DE)-ASAP
	EUMETNET/Germany

	9
	SL Developer/Atlantic Compass (3)
	KHRH/SKUN
	E(DE)-ASAP
	EUMETNET/Germany

	10
	SL Motivator
	WAAH
	E(DE)-ASAP
	EUMETNET/Germany

	11
	Hornbay
	ELML7
	E(DE)-ASAP
	EUMETNET/Germany

	12
	CP Pride
	ZCBP6
	E(UK)-ASAP
	EUMETNET/UK

	13
	SL Performance
	KRPD
	E-ASAP
	EUMETNET

	14
	SL Achiever
	WPKD
	E-ASAP
	EUMETNET

	15
	CP Endurance
	ZCBE7
	E-ASAP
	EUMETNET

	16
	CP Power
	ZCBF3
	E-ASAP
	EUMETNET

	17
	Melfi Italia II
	V2BD9
	E-ASAP
	EUMETNET


(1)
The Potomac shut down all ASAP operations in December 2005.

(2)
The 2 Danish ASAP systems are moved between 4 ships.

(3)
The SL Developer shut down ASAP operations in January and was replaced by the Atlantic Compass in April.

The most important change in the ASAP fleet was the decommission of the French ASAP system on board of the Potomac in December 2005. Thus, the number of active ASAP systems was reduced to 16 in 2006.

3. Monitoring

3.1
Performance

The monitoring results for 2005 are shown in table 2. For every ASAP system following parameters are shown:

· Number of launches on board of the ships,

· Number of soundings received on the GTS,

· Number of timely received soundings (HH+120),

· Number of received soundings with burst heights <100 hPa,

· Number of received soundings with burst heights <50 hPa.

Details of satellite transmission were not monitored. All ASAP systems under E-ASAP management were configured to transmit via LES Goonhilly to the UK Met Office for distribution on the GTS.

Table 2:
Monitoring results for European ASAP systems in 2005

	No
	Call sign
	No. of Launches
	No. of soundings

	
	
	
	GTS
	GTS HH+120
	GTS
<100 hPa
	GTS
<50 hPa

	1
	EBUQ
	Not submitted
	195
	187
	159
	146

	2
	V2XM
	197
	171
	150
	148
	135

	3
	FQFM
	326
	267
	264
	235
	210

	4
	FQFL
	326
	267
	252
	226
	203

	5
	HPII
	396
	252
	218
	187
	163

	6
	OXVH2/OXTS2
	Not submitted
	238
	220
	198
	186

	7
	OVYA2/OXYH2
	Not submitted
	182
	161
	163
	142

	8
	DBBH
	Not submitted
	183
	174
	158
	141

	9
	KHRH/SKUN
	229
	187
	173
	178
	168

	10
	WAAH
	553
	415
	344
	361
	314

	11
	ELML7
	569
	469
	352
	368
	313

	12
	ZCBP6
	498
	387
	348
	343
	326

	13
	KRPD
	325
	229
	190
	189
	178

	14
	WPKD
	330
	277
	137
	235
	119

	15
	ZCBE7
	125
	76
	75
	76
	58

	16
	ZCBF3
	180
	147
	86
	91
	94

	17
	V2BD9
	224
	198
	187
	154
	132

	
	Total
	
	4140
	3518
	3469 (see table 3)
	3028 (see table 4)


The difference between performed launches on board of the ships and timely received soundings on the GTS HH+120 is mainly due to following reasons:

· Launch loss: Burst of the balloon or crash of the sonde at launch due to strong winds, turbu-lences etc. [approx. 10-15% of all launches],

· Sounding loss: Failures in the sounding systems (e. g. telemetry error) or operating errors [ap-prox. 5-10% of all launches],

· Transmission loss: Late or failing satellite transmission [approx. 5-10% of all launches].

Timeliness is a serious problem because a number of soundings are received late. Starting times on the ships under E-ASAP management is HH-85 to have sufficient time for possible re-launches. Thus, timeliness is not an issue for the operations on board of the ships. Improving the satellite communication is a major challenge in future ASAP operations to improve the timeliness as well as reducing the loss rate at all.

Tables 3 and 4 show the numbers of achieved burst height levels for 100 hPa and 50 hPa.

Table 3:
Number of soundings with burst heights  <100 hPa.

	Ship
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	EBUQ
	17
	17
	9
	5
	14
	7
	13
	18
	22
	13
	10
	14
	159

	V2XM
	17
	17
	17
	15
	3
	12
	6
	5
	18
	8
	13
	17
	148

	FQFM
	17
	18
	12
	20
	24
	19
	23
	23
	19
	18
	15
	27
	235

	FQFL
	17
	19
	16
	21
	19
	16
	16
	20
	25
	21
	16
	20
	226

	HPII
	0
	13
	11
	12
	18
	20
	24
	22
	24
	18
	12
	13
	187

	OXVH2/OXTS2
	11
	0
	0
	23
	13
	17
	10
	21
	20
	22
	33
	28
	198

	OVYA2/OXYH2
	14
	2
	0
	14
	27
	19
	9
	17
	18
	18
	20
	5
	163

	DBBH
	0
	30
	42
	19
	27
	18
	16
	6
	0
	0
	0
	0
	158

	KHRH/SKUN
	5
	0
	0
	6
	24
	26
	16
	22
	18
	20
	26
	15
	178

	WAAH
	31
	32
	36
	46
	35
	22
	30
	30
	26
	20
	20
	33
	361

	ELML7
	56
	54
	37
	27
	15
	37
	39
	32
	36
	23
	12
	0
	368

	ZCBP6
	18
	30
	34
	30
	37
	23
	36
	28
	23
	28
	31
	25
	343

	KRPD
	12
	7
	7
	5
	7
	30
	15
	14
	15
	16
	34
	27
	189

	WPKD
	24
	20
	9
	0
	0
	32
	35
	24
	39
	17
	6
	29
	235

	ZCBE7
	6
	0
	6
	1
	12
	6
	0
	14
	0
	0
	14
	17
	76

	ZCBF3
	0
	45
	11
	0
	6
	0
	0
	0
	10
	0
	2
	17
	91

	V2BD9
	0
	1
	0
	0
	29
	19
	25
	0
	0
	26
	29
	25
	154

	Total
	245
	305
	247
	244
	310
	323
	313
	296
	313
	268
	293
	312
	3469


Table 4:
Number of soundings with burst heights <50 hPa.

	Ship
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	EBUQ
	14
	16
	9
	4
	13
	7
	14
	17
	19
	12
	10
	11
	146

	V2XM
	14
	15
	16
	13
	3
	12
	3
	5
	18
	7
	13
	16
	135

	FQFM
	15
	16
	10
	17
	20
	18
	21
	21
	17
	17
	15
	23
	210

	FQFL
	14
	16
	13
	17
	19
	15
	14
	18
	25
	20
	15
	17
	203

	HPII
	0
	12
	11
	10
	13
	20
	21
	21
	19
	15
	11
	10
	163

	OXVH2/OXTS2
	11
	0
	0
	21
	12
	15
	9
	20
	18
	20
	32
	28
	186

	OVYA2/OXYH2
	12
	1
	0
	9
	24
	17
	9
	15
	18
	15
	17
	5
	142

	DBBH
	0
	22
	38
	18
	27
	16
	14
	6
	0
	0
	0
	0
	141

	KHRH/SKUN
	5
	0
	0
	6
	22
	25
	16
	21
	15
	19
	24
	15
	168

	WAAH
	27
	32
	26
	42
	31
	18
	27
	23
	24
	15
	18
	31
	314

	ELML7
	51
	29
	27
	25
	14
	37
	36
	28
	34
	21
	11
	0
	313

	ZCBP6
	16
	27
	33
	26
	36
	23
	34
	28
	22
	28
	29
	24
	326

	KRPD
	12
	6
	7
	4
	6
	28
	12
	13
	14
	16
	33
	27
	178

	WPKD
	6
	3
	3
	0
	0
	13
	18
	14
	26
	12
	4
	20
	119

	ZCBE7
	5
	0
	5
	1
	12
	6
	0
	0
	0
	0
	14
	15
	58

	ZCBF3
	0
	44
	10
	0
	6
	0
	0
	5
	10
	0
	2
	17
	94

	V2BD9
	0
	0
	0
	0
	27
	17
	19
	0
	0
	19
	26
	24
	132

	Total
	202
	239
	208
	213
	285
	287
	267
	255
	279
	236
	274
	283
	3028


3.2
Balloon size analysis

The achieved burst height is an important issue regarding the quality of soundings. Basically, the achieved burst heights are lower than for land stations due to smaller balloons and harsh conditions at sea. Balloon sizes for ASAP soundings reach from 200 to 350 gram. The target is to achieve 90% of soundings reaching 100hPa Geopotential height and 75% reaching 50hPa Geopotential height.

To evaluate the impact of the balloon size the ‘50/100 hPa ratio’ (in %) is applied. Basic assumption is: All balloons are designed to achieve at least 100 hPa. Balloons which do not reach 100 hPa are not representative (due to bad quality, harsh weather conditions etc.). Therefore, these balloons shall not be considered. This results in the formula


[image: image35.wmf]Number of soundings < 50 hPa
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x 100

50/100 hPa ratio  =


A ratio of 100% means that all soundings which achieved 100 hPa also achieved 50 hPa.

Following steps were taken to check the impact of the balloon size on the quality targets, regarding the launches in 2005:

· Selecting the number of soundings <100 hPa per month per ship (see table 3),

· Selecting the number of soundings <50 hPa per month per ship (see table 4). 

· Calculating the annual ‘50/100 hPa ratio’ per ship gives the average ‘50/100 hPa ratio’ per balloon size.

· Calculating the monthly ‘50/100 hPa ratio’ over all ships (i. e. balloon sizes) gives the seasonal variation.

The results of the analysis are shown in figure 2 (‘50/100 hPa ratio’ for each ship, sorted by balloon size) and 3 (monthly distribution of ‘50/100 hPa ratio’).
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Figure 2: Balloon size versus ‘50/100 hPa ratio’.
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Figure 3: Annual average ‘50/100 hPa ratio’.

Figure 2 shows that balloon sizes between 200 and 350 gram do not show significant differences in achieving 50 hPa Geopotential height. Figure 3 shows a slight increase in achieving 50 hPa irrespective of seasonal influences.

3.3
Conclusion

Recruiting further ships has been stalled due to financial restrictions of E-ASAP and the national ASAP operating countries. Increasing the number of soundings on the GTS HH+120 without increasing the launches on board of the ships remains the most challenging task for the future of E-ASAP. This can only be achieved by reducing the loss rate which is considerable high. Satellite communication is one of the key issues to reduce the loss rate.

Although there is a difference in the burst heights for 200 gram and 350 gram balloons, the number of soundings achieving 50 hPa is nearly the same. Thus, 200 gram balloons are appropriate to be used for ASAP soundings.

ANNEX VI

VOSCLIM REPORT

The year 2005 saw further steady growth in the level of participation in the VOS Climate Project (VOSClim), bringing the total of actively participating ships to 148 by the end of the year. Thirty new ships were recruited to the project during the year and only six had to be withdrawn. However, as there is still some way to go before the initial target of 200 actively participating ships is achieved, participating National Met Services (currently drawn from nine member countries), have been encouraged to increase their recruitment efforts.

The project has now progressed to an 'evaluation' phase when the added quality of the VOSClim datasets will be compared to the data received from standard VOS. It is hoped that VOSClim datasets will provide a benchmark against which the accuracy of observations from the wider VOS fleet can be evaluated, which in turn will lead to recommendations to improve the overall quality of VOS data.. Analysis of the VOSClim data will also be used to determine precisely how many VOSClim ships and observations will be needed in the future.

The high quality VOSClim data sets were brought to the attention of scientists and researchers attending the Second International Workshop on Advances in the Use of Historical Marine Climate Data (MARCDAT-II) held at the Hadley Centre, Met Office, Exeter, United Kingdom, 17-20 October 2005. Following this meeting a number of scientists agreed to participate in a Scientific Users Group to contribute to and comment on the analysis of the VOSClim datasets. Preliminary analysis of the dataset is expected to be complete by the end of July 2006. Software will be developed in the near future to associate the real-time and delayed-mode data, and to associate the metadata from Pub. 47 with the actual observation reports.

A scientific paper which makes use of the VOSClim dataset and digital metadata was accepted by the international Journal of Climatology in 2005* This paper examined the quality of air temperature measurements taken using marine screens. It compared visual assessments of the screen exposures with statistics of the differences between ship and model air temperatures from the VOSClim model data stream.

As the volume of VOSClim data increases it is hoped to be able to increase the scope of the scientific analysis. By making comparisons with forecast model data, and averaging out any problems caused by individual ships or bad forecasts, we should get a clearer overview of the data quality. For instance, the model data has already been used to make bias comparisons with sea temperature measurements from ships using different measurement methods e.g. engine intakes, sea water buckets and hull sensors. 

The collection of accurate metadata records for participating ships is therefore essential to the success of the project. The volume of metadata being collected has increased over the last year and will help the scientific advisers to quantify the random and systematic errors associated with the ships instruments and observations. Gaining a better understanding of the actual observing environment on each participating ship will not only help to improve the overall accuracy of the observations but will, in turn, help to improve the quality of forecast model outputs.

Although the real time project data stream is operating effectively there have been problems with the collection and availability of the delayed mode data, which contains the additional code groups and observation metadata required for the project. Unfortunately, by the end of 2005 only two participating countries were able to complete the VOSClim datastream by performing MQCS on the delayed mode data IMMT-3 format, although other countries are in the process of developing this capacity.

Once the VOSClim datasets have been appraised by the scientific advisers we will be in a better position to decide whether it is of sufficient quality for the project to evolve into a long-term operational programme, thereby providing an ongoing source of data for climate prediction and climate change studies.

* Berry, D. I. and E. C. Kent, 2005: The Effect of Instrument Exposure on Marine Air Temperatures: An Assessment Using VOSClim Data International Journal of Climatology, Volume 25, Issue 7, 1007-1022
ANNEX VII

WMO PUBLICATION NO. 47 FORMAT

VOS METADATA FIELDS, IN SEMI-COLON DELIMITED EXCHANGE FORMAT, FOR INCLUSION IN WMO PUBLICATION NO. 47

(this format was proposed at JCOMM/SOT-III, Brest, 7-12 March 2005, and approved at JCOMM-II, 19-28 Halifax, September 2005)

	Order
	Code name
	Explanation
	Table
	Format
	Example

	1
	rcnty;
	Recruiting country.
	1801
	
	

	2
	ver;
	Version of Pub47 format.
	
	
	03

	3
	prepared;
	Date of report preparation.
	
	ddmmyyyy
	

	4
	name;
	Ship's name.
	
	
	

	5
	reg;
	Country of registration.
	1801
	
	

	6
	call;
	Call sign or WMO Number. Some sea stations are identified by a WMO Number instead of a call sign
	
	
	

	7
	IMOn;
	IMO Number. Unique identifying number assigned by Lloyd's Register to the hull of the ship.
	
	
	

	8
	vssl;
	Vessel type.
	2201
	
	

	9
	vsslP;
	Vessel digital image.
	2203
	
	

	10
	lenvsslD;
	Length overall of the ship, ignoring bulbous bow.
	
	0.0 m
	

	11
	brdvsslD;
	Moulded breadth. The greatest breadth amidships.
	
	0.0 m
	

	12
	frbvsslD;
	Freeboard. The average height of the upper deck above the maximum Summer load line.
	
	0.0 m
	

	13
	drfvsslD;
	Draught. The average depth of the keel below the maximum Summer load line.
	
	0.0 m
	

	14
	chtvsslD;
	Cargo height. Maximum height above the maximum Summer load line.
	
	0.0 m
	

	15
	brdg;
	Distance of the bridge from the bow.
	
	0.0 m
	

	16
	rte;
	Route No.1.
	1802
	
	

	17
	rte;
	Route No.2.
	1802
	
	

	18
	rte;
	Route No.3.
	1802
	
	

	19
	rte;
	Route No.4.
	1802
	
	

	20
	rte;
	Route No.5.
	1802
	
	

	21
	rte;
	Route No.6.
	1802
	
	

	22
	rte;
	Route No.7
	1802
	
	

	23
	rte;
	Route No.8.
	1802
	
	

	24
	rte;
	Route No.9.
	1802
	
	

	25
	rte;
	Route No.10.
	1802
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Order
	Code name
	Explanation
	Table
	Format
	Example

	26
	vosR;
	Recruitment date of the current VOS participation.
	
	ddmmyyyy
	

	27
	vosD;
	De-recruitment date of the last VOS participation (report only if the vessel has been re-recruited).
	
	ddmmyyyy
	

	28
	vclmR;
	Last VOSClim recruitment date if within the current period of VOS participation.
	
	ddmmyyyy
	

	29
	vclmD;
	Last VOSClim de-recruitment date if within the current period of VOS participation.
	
	ddmmyyyy
	

	30
	vsslM;
	Type of meteorological reporting ship.
	2202
	
	

	31
	atm;
	General observing practice.
	0105
	
	

	32
	freq;
	Routine observing frequency.
	0602
	
	

	33
	prST;
	Satellite system for transmitting reports.
	
	
	INMARSAT-C

	34
	logE;
	Name and version of the electronic logbook software.
	
	
	TurboWin 2.12

	35
	wwH;
	Visual wind/wave observing height.
	
	0.0 m
	

	36
	anmU;
	General wind observing practice.
	0103
	
	

	37
	blc;
	Baseline check of the automatic weather station.
	0203
	
	

	38
	awsM;
	Make and model of the automatic weather station.
	
	
	Vaisala Milos 500

	39
	awsP;
	Name and version of the automatic weather station processing software.
	
	
	Yourlink 1.03.20

	40
	awsC;
	Name and version of the automatic weather station data entry/display software.
	
	
	Milos 500 2.56

	41
	barm;
	Primary barometer type.
	0202
	
	

	42
	barm;
	Secondary barometer type.
	0202
	
	

	43
	bMS;
	Make and model of the primary barometer.
	
	
	Vaisala PTB220B

	44
	bMS;
	Make and model of the secondary barometer.
	
	
	

	45
	brmH;
	Height of the primary barometer above the maximum Summer load line.
	
	0.0 m
	

	46
	brmH;
	Height of the secondary barometer above the maximum Summer load line.
	
	0.0 m
	

	47
	brmL;
	Location of the primary barometer.
	0204
	
	

	48
	brmL;
	Location of the secondary barometer.
	0204
	
	

	49
	brmU;
	Pressure units of the primary barometer.
	
	
	hPa

	50
	brmU;
	Pressure units of the secondary barometer.
	
	
	

	51
	brmC;
	Most recent calibration date of the primary barometer.
	
	ddmmyyyy
	

	52
	brmC;
	Most recent calibration date of the secondary barometer.
	
	ddmmyyyy
	

	
	
	
	
	
	

	Order
	Code name
	Explanation
	Table
	Format
	Example

	53
	thrm;
	Dry bulb thermometer type No.1.
	2002
	
	

	54
	thrm;
	Dry bulb thermometer type No.2.
	2002
	
	

	55
	thMS;
	Make and model of the dry bulb thermometer No.1.
	
	
	Rosemount ST401

	56
	thMS;
	Make and model of the dry bulb thermometer No.2.
	
	
	

	57
	thmE;
	Exposure of the dry bulb thermometer No.1.
	0801
	
	

	58
	thmE;
	Exposure of the dry bulb thermometer No.2.
	0801
	
	

	59
	thmL;
	Location of dry bulb thermometer No.1 and hgyrometer No.1.
	2001
	
	

	60
	thmL;
	Location of dry bulb thermometer No.2 and hgyrometer No.2.
	2001
	
	

	61
	thmH;
	Height of the dry bulb thermometer No.1 and hygrometer No.1 above the maximum Summer load line.
	
	0.0 m
	

	62
	thmH;
	Height of the dry bulb thermometer No.2 and hygrometer No.2 above the maximum Summer load line.
	
	0.0 m
	

	63
	tscale;
	General reporting practice for dry bulb thermometer No.1 and hygrometer No.1.
	2003
	
	

	64
	tscale;
	General reporting practice for dry bulb thermometer No.2 and hygrometer No.2.
	2003
	
	

	65
	hygr;
	Hygrometer type No.1.
	0802
	
	

	66
	hygr;
	Hygrometer type No.2.
	0802
	
	

	67
	hgrE;
	Exposure of the hygrometer No.1.
	0801
	
	

	68
	hgrE;
	Exposure of the hygrometer No.2.
	0801
	
	

	69
	sstM;
	Primary method of obtaining the sea surface temperature.
	1901
	
	

	70
	sstM;
	Secondary method of obtaining the sea surface temperature.
	1901
	
	

	71
	sstD;
	Depth of the primary sea surface temperature observation below the maximum Summer load line.
	
	0.0 m
	

	72
	sstD;
	Depth of the secondary sea surface temperature observation below the maximum Summer load line.
	
	0.0 m
	

	73
	barg;
	Primary barograph type, or method of determining pressure tendency.
	0201
	
	

	74
	barg;
	Secondary barograph type, or method of determining pressure tendency.
	0201
	
	

	75
	anmT;
	Primary anemometer type.
	0102
	
	

	76
	anmT;
	Secondary anemometer type.
	0102
	
	

	77
	anmM;
	Make and model of the primary anemometer.
	
	
	Vaisala WAV151 & WAA151

	78
	anmM;
	Make and model of the secondary anemometer.
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Order
	Code name
	Explanation
	Table
	Format
	Example

	79
	anmL;
	Location of the primary anemometer.
	0101
	
	

	80
	anmL;
	Location of the secondary anemometer.
	0101
	
	

	81
	anDB;
	Distance of the primary (fixed) anemometer from the bow.
	
	0.0 m
	

	82
	anDB;
	Distance of the secondary (fixed) anemometer from the bow.
	
	0.0 m
	

	83
	anDC;
	Distance of the primary (fixed) anemometer from the centre line.
	
	0.0 m
	

	84
	anSC;
	Side indicator of the primary (fixed) anemometer from the centre line, if appropriate.
	0104
	
	

	85
	anDC;
	Distance of the secondary (fixed) anemometer from the centre line.
	
	0.0 m
	

	86
	anSC;
	Side indicator of the secondary (fixed) anemometer from the centre line, if appropriate.
	0104
	
	

	87
	anHL;
	Height of the primary (fixed) anemometer above the maximum Summer load line.
	
	0.0 m
	

	88
	anHL;
	Height of the secondary (fixed) anemometer above the maximum Summer load line.
	
	0.0 m
	

	89
	anHD;
	Height of the primary (fixed) anemometer above the deck on which it is installed.
	
	0.0 m
	

	90
	anHD;
	Height of the secondary (fixed) anemometer above the deck on which it is installed.
	
	0.0 m
	

	91
	anmC;
	Most recent calibration date of the primary anemometer.
	
	ddmmyyyy
	

	92
	anmC;
	Most recent calibration date of the secondary anemometer.
	
	ddmmyyyy
	

	93
	othI;
	Other meteorological/oceanographic instrument No.1.
	1501
	
	

	94
	othI;
	Other meteorological/oceanographic instrument No.2.
	1501
	
	

	95
	othI;
	Other meteorological/oceanographic instrument No.3.
	1501
	
	

	96
	othI;
	Other meteorological/oceanographic instrument No.4.
	1501
	
	

	97
	othI;
	Other meteorological/oceanographic instrument No.5.
	1501
	
	

	98
	othI;
	Other meteorological/oceanographic instrument No.6.
	1501
	
	

	99
	chgd;
	Last date of change to any metadata.value
	
	ddmmyyyy
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Order
	Code name
	Explanation
	Table
	Format
	Example

	100
	fieldabbrev;
	Code name of the field to which footnote No.1 applies.
	0601
	
	vssl

	101
	fieldabbrev;
	Code name of the field to which footnote No.2 applies.
	0601
	
	thmE

	102
	fieldabbrev;
	Code name of the field to which footnote No.3 applies.
	0601
	
	

	103
	fieldabbrev;
	Code name of the field to which footnote No.4 applies.
	0601
	
	

	104
	fieldabbrev;
	Code name of the field to which footnote No.5 applies.
	0601
	
	

	105
	fieldabbrev;
	Code name of the field to which footnote No.6 applies.
	0601
	
	

	106
	fieldabbrev;
	Code name of the field to which footnote No.7 applies.
	0601
	
	

	107
	fieldabbrev;
	Code name of the field to which footnote No.8 applies.
	0601
	
	

	108
	fieldabbrev;
	Code name of the field to which footnote No.9 applies.
	0601
	
	

	109
	fieldabbrev;
	Code name of the field to which footnote No.10 applies.
	0601
	
	

	110
	footID;
	Footnote No.1 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	Ice strengthened

	111
	footID;
	Footnote No.2 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	Plastic screen

	112
	footID;
	Footnote No.3 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	113
	footID;
	Footnote No.4 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	114
	footID;
	Footnote No.5 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	115
	footID;
	Footnote No.6 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	116
	footID;
	Footnote No.7 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	117
	footID;
	Footnote No.8 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	118
	footID;
	Footnote No.9 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
	
	
	

	119
	footID;
	Footnote No.10 (Mandatory free-form detail whenever code OT is reported. Optional for other codes).
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COLOMBO 07

Sri Lanka

Telephone:
+94-1 12691443

E-mail:
sunilk53@yahoo.com

Ms Kerstin Svensson

Port Meteorological Officer

Swedish Meteorological and Hydrological 

 Institute (SMHI)

Universitetsallén 32

SE-85171 SUNDSVALL

Sweden

Telephone:
+46-60 785 88 30

Telefax:
+46-11 495 80 01

E-mail:
kerstin.svensson@smhi.se

Dr Wattana Kanbua

Marine Meteorological Center

Thai Meteorological Department

4353 Sukhumvit Road, Bangna

BANGKOK 10260

Thailand

Telephone:
+66-2 3994561

Telefax:
+66-2 3669375

E-mail:
watt_kan@hotmail.com


watt_kan@yahoo.com

Mr Teeratham Tepparaj

Marine Meteorological Center

Thai Meteorological Department

4353 Sukhumvit Road, Bangna

BANGKOK 10260

Thailand

Telephone:
+66-2 3994561

Telefax:
+66-2 3669375

E-mail:
Teeratham2000@hotmail.com

Ms Sarah C. North

Interim Chairperson, ASAP Panel

Chairperson, JCOMM Task Team

  on the VOSClim Project

Marine Networks Manager

Met Office

A1 W04 FitzRoy Road

EXETER  EX1 3PB

United Kingdom

Telephone:
+44-1392 885 617

Telefax:
+44-1392 885 681

E-mail:
sarah.north@metoffice.gov.uk

Mr Abidan Jesse Mlaki

Tanzania Meteorological Agency

P.O. Box 3056

DAR ES SALAAM

United Republic of Tanzania

Telephone:
+255-22 2460706 / 8

Telefax:
+255-22 2460735 / 2460700

E-mail:
met@meteo.go.tz


amlaki@meteo.go.tz

Mr Jeff Jenner

VOS Project Manager

NOAA/NWS/NDBC

1100 Balch Blvd.

STENNIS SPACE CENTER, MS 39529-6000

USA

Telephone:
+1-228 688 2784

Telefax:
+1-228 668 3253

E-mail:
jeff.jenner@noaa.gov

Mr Robert A. Luke

VOS Operations Manager

NOAA/NWS/NDBC

1100 Balch Boulevard

STENNIS SPACE CENTER, MS 39529-6000

USA

Telephone:
+1-228 688 1457

Telefax:
+1-228 688 3923

E-mail:
Robert.Luke@noaa.gov
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Mr Graeme Ball

Chairperson, JCOMM Ship Observations

  Team

Manager, Marine Operations Group

Bureau of Meteorology

GPO Box 1289

MELBOURNE, Vic. 3001

Australia

Telephone:
+61-3 9669 4203

Telefax:
+61-3 9669 4168

E-mail:
g.ball@bom.gov.au


smmo@bom.gov.au


marine_obs@bom.gov.au


(group address)

ASAPP Focal Point

Danish Meteorological Institute

Lyngbyvej 100

DK-2100 COPENHAGEN

Denmark

ASAPP Focal Point

Finnish Meteorological Institute

P.O. Box 503

(Vuorikatu 24)

FIN-00101 HELSINKI

Finland

Mr Jarmo Franssila

Product Manager

Sounding Systems

Vaisala

P.O. Box 26

Vanha Nurmijنrventie 21

FIN-016760 HELSINKI

Finland

Telephone:
+358-9 89492328

Telefax:
+358-9 89492564

E-mail:
jarmo.franssila@vaisala.com

Mr Ari Meskanen

Vaisala Soundings

Vaisala Oyi

P.O. Box 26

FIN-00421 HELSINKI

Finland

Telephone:
+358-9 8949 2473

E-mail:
ari.meskanen@vaisala.com

Mr Gérard Rey

Météo-France

DSO/DOA/GCR

42, avenue G. Coriolis

31057 TOULOUSE Cedex

France

Telephone:
+33-5 67 69 87 71

Telefax:
+33-5 67 69 87 69

E-mail:
gerard.rey@meteo.fr

Mr Rudolf Krockauer

E-ASAP Programme Manager

c/o Deutscher Wetterdienst

Bernhard-Nocht-Strasse 76

D-20359 HAMBURG

Germany

Telephone:
+49-40 6690 1580

Telefax:
+49-40 6690 1496

E-mail:
Rudolf.Krockauer@dwd.de

Mr Klaus-Jürgen Schreiber

Deutscher Wetterdienst

Kaiserleistrasse 42

D-63067 OFFENBACH

Germany

Telephone:
+49-69 8062 2814

Telefax:
+49-69 8062 3809

E-mail:
juergen.schreiber@dwd.de

Mr Volker Weidner

PMO Supervisor

Deutscher Wetterdienst

Hafendienst

Bernhard-Nocht-Strasse 76

D-20359 HAMBURG

Germany

Telephone:
+49-40 6690 1410

Telefax:
+49-40 6690 1496

E-mail:
Volker.Weidner@dwd.de

Mr Toshifumi Fujimoto

Senior Scientific Officer

Japan Meteorological Agency (JMA)

1-3-4 Ote-machi, Chiyoda-ku

TOKYO 100-8122

Japan

Telephone:
+81-3 3211 6909

Telefax:
+81-3 3211 6908

E-mail:
vos-office@climar.kishou.go.jp

Mr Ali Juma Mafimbo

RA I Co-rapporteur on Regional Marine

  Meteorological and Oceanographic Services

Senior Meteorologist

Marine Meteorology and Physical

  Oceanography Services

Kenya Meteorological Department

P.O. Box 30259 00100 GPO

NAIROBI

Kenya

Telephone:
+254-20 3876957

Telefax:
+254-20 3876955

E-mail:
mafimbo@yahoo.com


mafimbo@meteo.go.ke

Mr Ravil S. Fakhrutdinov

Roshydromet

National Coordinator

VOS Scheme of the Russian Federation

12, Novovagan'kovsky Street

MOSCOW 123995

Russian Federation

Telephone:
+7-495 255 23 88

E-mail:
marine@mcc.mecom.ru


ravil@mecom.ru

Mr Ian T. Hunter

South African Weather Service

Private Bag X097

PRETORIA 0001

South Africa

Telephone:
+27-12 367 6032

Telefax:
+27-12 367 6189

E-mail:
ian@weathersa.co.za

Mr Ricardo Riosalido

Head, Observations and Instruments

Instituto Nacional de Meteorologيa

Apartado de Correos 285

28071 MADRID

Spain

Telephone:
+34-1 5819651

Telefax:
+34-1 5819846

E-mail:
ricardo.riosalido@inm.es

Mr Antonio Garcia-Mendez

European Centre for Medium-Range

  Weather Forecasts

Shinfield Park

READING, Berkshire RG2 9AX

United Kingdom

Telephone:
+44-118 9499 424

Telefax:
+44-118 9869 450

E-mail:
a.garcia@ecmwf.int

Ms Sarah C. North

Interim Chairperson, ASAP Panel

Chairperson, JCOMM Task Team

  on the VOSClim Project

Marine Networks Manager

Met Office

A1 W04 FitzRoy Road

EXETER  EX1 3PB

United Kingdom

Telephone:
+44-1392 885 617

Telefax:
+44-1392 885 681

E-mail:
sarah.north@metoffice.gov.uk

Mr Warren H. Keenan

NOAA Office of Global Programs

1100 Wayne Avenue, Suite 1210

SILVER SPRING, MD 20910

USA

Telephone:
+1-301 427 2089 ext. 155

Telefax:
+1-301 427 2073

E-mail:
warren.keenan@noaa.gov
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Mr Graeme Ball

Chairperson, JCOMM Ship Observations

  Team

Manager, Marine Operations Group

Bureau of Meteorology

GPO Box 1289

MELBOURNE, Vic. 3001

Australia

Telephone:
+61-3 9669 4203

Telefax:
+61-3 9669 4168

E-mail:
g.ball@bom.gov.au


smmo@bom.gov.au


marine_obs@bom.gov.au


(group address)

Ms Ann Gronell

Scientist-in-Charge of Operations

Joint Australian Facility for Ocean

  Observing Systems (JAFOOS)

CSIRO Division of Marine Research

GPO Box 1538

HOBART, TAS 7001

Australia

Telephone:
+61-3 6232 5419

Telefax:
+61-3 6232 5123

E-mail:
ann.thresher@csiro.au

Mr Robert Keeley

Coordinator, JCOMM Data Management PA

Chairperson, JCOMM Data Management Co. 

  Group

MEDS, Department of Fisheries and Oceans

W082, 12th floor, 200 Kent Street

OTTAWA, ON K1A 0E6

Canada

Telephone:
+1-613 990 0246

Telefax:
+1-613 993 4658

E-mail:
keeley@meds-sdmm.dfo-mpo.gc.ca

Mr Denis Diverres

Institut de recherche pour le développement 

  (IRD)

Département Milieu et Environment

BP 70

29280 PLOUZANE

France

Telephone:
+33-2 98 22 46 55

Telefax:
+33-2 98 22 45 14

E-mail:
Denis.Diverres@ird.fr

Dr Yves Gouriou

IRD / US025

BP 70

29280 PLOUZANE

France

Telephone:
+33-2 98 22 45 07

Telefax:
+33-2 98 22 45 14

E-mail:
yves.gouriou@ird.fr

Mr Peter Koenig

Bundesamt für Seeschifffahrt und

  Hydrographie (BSH)

Bernhard-Nocht-Strasse 78

P.O. Box 30 12 20

D-20305 HAMBURG

Germany

Telephone:
+49-40 3190 3228

Telefax:
+49-40 3190 5000

E-mail:
peter.koenig@bsh.de

Dr V.V. Gopalakrishna

Principal Investigator

Indian XBT Programme

National Institute of Oceanography

Dona-Paula - 403 004

GOA

India

Telephone:
+91-832 245 0302

Telefax:
+91-832 2450602

E-mail:
gopal@nio.org

Mr Giuseppe Manzella

ENEA CRAM

P.O. 224

19100 LA SPEZIA

Italy

Telephone:
+39-0187 978215

Telefax:
+39-0187 978273

E-mail:
manzella@santateresa.enea.it

Mr Toshifumi Fujimoto

Senior Scientific Officer

Japan Meteorological Agency (JMA)

1-3-4 Ote-machi, Chiyoda-ku

TOKYO 100-8122

Japan

Telephone:
+81-3 3211 6909

Telefax:
+81-3 3211 6908

E-mail:
vos-office@climar.kishou.go.jp

Mr Ali Juma Mafimbo

RA I Co-rapporteur on Regional Marine

  Meteorological and Oceanographic Services

Senior Meteorologist

Marine Meteorology and Physical

  Oceanography Services

Kenya Meteorological Department

P.O. Box 30259 00100 GPO

NAIROBI

Kenya

Telephone:
+254-20 3876957

Telefax:
+254-20 3876955

E-mail:
mafimbo@yahoo.com


mafimbo@meteo.go.ke

Mr David Varillon

Institut de recherche pour le développement

  (IRD)

Centre de Nouméa

BP A5

NOUMEA

New Caledonia

Telephone:
+687 26 07 11

Telefax:
+687 26 43 26

E-mail:
David.Varillon@noumea.ird.nc

Mr Garry Dawson

Data Manager

UK Hydrographic Office

Admiralty Way

TAUNTON, Somerset TA1 2DN

United Kingdom

Telephone:
+44-1823 337 900 ext. 3225

Telefax:
+44-1823 284 077

E-mail:
garry.dawson@ukho.gov.uk

Mr Steven K. Cook

Chairperson, JCOMM SOOP Implementation

  Panel

Oceanographer

NOAA/OAR

8604 La Jolla Shores Drive

LA JOLLA, CA 92037

USA

Telephone:
+1-858 546 7103

Telefax:
+1-858 546 7185

E-mail:
steven.cook@noaa.gov

Mr Jim Farrington

SEAS Logistics

NOAA/OAR

439 West York Street

NORFOLK, VA 23510

USA

Telephone:
+1-757 4413062

Telefax:
+1-757 441 6495

E-mail:
james.w.farrington@noaa.gov

Dr Gustavo J. Goni

Oceanographer

NOAA/OAR

4301 Rickenbacker Causeway

MIAMI, FL 33149

USA

Telephone:
+1-305 361 4339

Telefax:
+1-305 361 4412

E-mail:
gustavo.goni@noaa.gov

Mr Steve Noah

SOOP Contractor

Olympic Computer Services

800 West Park Avenue, Suite 1

PORT TOWNSEND, WA 98368

USA

Telephone:
+1-425 238 6501

Telefax:
+1-360 385 2400

E-mail:
karsteno@aol.com

Dr Dean Roemmich

Co-Chairman, Argo Science Team

Scripps Institution of Oceanography

Ocean Research Division

Marine Life Research Group

9500 Gilman Drive, Mail Code 0230

LA JOLLA, CA 92093-0230

USA

Telephone:
+1-858 534 2307

Telefax:
+1-858 534 0704

E-mail:
droemmich@ucsd.edu

Mr Derrick Snowden

Oceanographer

NOAA/AOML

4301 Rickenbacker Causeway

MIAMI, FL 33149

USA

Telephone:
+1-305 361 4322

Telefax:
+1-305 361 4366

E-mail:
Derrick.Snowden@noaa.gov

Ms Carrie Wolfe

SOOP Contractor

SCMI

820 S. Seaside Avenue

SAN PEDRO, CA 90731

USA

Telephone:
+1-310 519 3181

Telefax:
+1-310 519 1054

E-mail:
hbbio048@csun.edu
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	ARGENTINA
	

	Buenos Aires
	Mr Mario Jorge García

Jefe Dto. Redes

Servicio Meteorológico Nacional

25 de Mayo 658 (C1002ABN)

BUENOS AIRES

Argentina

Telephone:
+54-11 4514 1525

Telefax:
+54-11 5167 6717

E-mail:
garcia@meteofa.mil.ar



	AUSTRALIA
	

	Head Office
	Mr Graeme Ball

Chairperson, JCOMM Ship Observations

  Team

Manager, Marine Operations Group

Bureau of Meteorology

GPO Box 1289

MELBOURNE, Vic. 3001

Australia

Telephone:
+61-3 9669 4203

Telefax:
+61-3 9669 4168

E-mail:
g.ball@bom.gov.au


smmo@bom.gov.au


marine_obs@bom.gov.au (group address)



	Fremantle
	Mr Malcolm (Mal) Young

Port Meteorological Agent

c/o Bureau of Meteorology

PO Box 1370

WEST PERTH, WA 6872

Australia

Telephone:
+61-8 9474 1974

Telefax:
+61-8 9474 2173

E-mail:
PMA.Fremantle@bom.gov.au



	Melbourne
	Mr Albert Dolman

Port Meteorological Agent

c/o Bureau of Meteorology

GPO Box 1636M

MELBOURNE, Vic. 3001

Australia

Telephone:
+61-4 3858 7341

Telefax:
+61-3 5229 5432

E-mail:
PMA.Melbourne@bom.gov.au



	Sydney
	Captain Einion E. (Taffy) Rowlands

Port Meteorological Agent

c/o Bureau of Meteorology

GPO Box 1300

DARLINGHURST, NSW 2010

Australia

Telephone:
+61-2 9296 1547

Telefax:
+61-2 9296 1589

E-mail:
PMA.Sydney@bom.gov.au



	CANADA
	

	Halifax, Nova Scotia
	Mr Randy Sheppard

Port Meteorological Officer

Meteorological Service of Canada

16th Floor, 45 Alderny Drive

DARTMOUTH, Nova Scotia B2Y 2N6

Canada

Telephone:
+1-902 426 6703

Telefax:
+1-902 426 6404

E-mail:
randy.sheppard@ec.gc.ca



	Hamilton, Ontario
	Mr Roland Kleer

Meteorological Service of Canada

Port Meteorological Office

100 East Port Blvd

HAMILTON, ON L8H 7S4

Canada

Telephone:
+1-905 312 0900 / 0933

Telefax:
+1-905 312 0730

E-mail:
roland.kleer@ec.gc.ca



	Montreal, Quebec
	Mr Erich Gola

PMO/Technical Services Specialist

Meteorological Service of Canada

100 Alexis Nihon Blvd, 3rd Floor

VILLE ST. LAURENT, Quebec H4M 2N8

Canada

Telephone:
+1-514 283 1644

Telefax:

E-mail:
erich.gola@ec.gc.ca



	St. John’s, Newfoundland
	Mr Jack Cossar

Port Meteorological Officer

Environment Canada

6 Bruce Street

ST. JOHN'S, NF A1N 4T3

Canada

Telephone:
+1-709 772 4798

Telefax:
+1-709 722 5097

E-mail:
jack.cossar@ec.gc.ca



	Vancouver, British Columbia
	Mr Mike Riley

Port Meteorological Officer

Environment Canada

AMD - Marine Services

140 13160 Vanier Place

RICHMOND, British Columbia V6V 2J2

Canada

Telephone:
+1-604 664 9136

Telefax:
+1-604 664 9195

E-mail:
mike.riley@ec.gc.ca



	CROATIA
	

	Port of Rijeka
	Mr Smiljan Viskovic

Marine Meteorological Office - Rijeka

Riva 20

HR-51000 RIJEKA

Croatia

Telephone:
+385-51 215 548

Telefax:
+385-51 215 574

E-mail:
viskovic@cirus.dhz.hr



	Port of Split
	Dr Milan Hodzic

The Meteorological Office

Marine Meteorological Center - Split

P.O. Box 370

Glagoljaska 11

HR-21000 SPLIT

Croatia

Telephone:
+385-21 347 399

Telefax:
+385-21 347 465

E-mail:
hodzic@cirus.dhz.hr



	
	Captain Zeljko Sore

The Meteorological Office

Marine Meteorological Center - Split

P.O. Box 370

Glagoljaska 11

HR-21000 SPLIT

Croatia

Telephone:
+385-21 347 403

Telefax:
+385-21 347 465

E-mail:
sore@cirus.dhz.hr



	DENMARK
	

	
	Cmdr Roi Jespersen

Port Meteorological Officer

Danish Meteorological Institute

Observation Department

Surface and Upper Air Observations Division

Lyngbyvej 100

DK-2100 COPENHAGEN

Denmark

Telephone:
+45 3915 7337

Telefax:
+45 3915 7390

E-mail:
rj@dmi.dk


pmo@dmi.dk



	
	Cmdr Harald R. Joensen

Port Meteorological Officer

Danish Meteorological Institute

Observation Department

Surface and Upper Air Observations Division

Lyngbyvej 100

DK-2100 COPENHAGEN

Denmark

Telephone:
+45 3915 7343

Telefax:
+45 3915 7390

E-mail:
hrj@dmi.dk


pmo@dmi.dk



	EUMETNET
	

	
	Mr Harald Budweg

PMO

Deutscher Wetterdienst

Bernhard-Nocht-Strasse 76

D-20359 HAMBURG

Germany

Telephone:
+49-40 6690 1414

Telefax:
+49-40 6690 1496

E-mail:
Harald.Budweg@dwd.de



	FALKLANDS
	

	
	Captain R. Gorbutt

Marine Officer

Fishery Protection Office

Port Stanley

Falklands

Telephone:
+500 27260

Telefax:
+500 27265



	FRANCE
	

	Aix en Provence
	Mr Michel Périni

Station météorologique

2 Bd du Château double

13098 AIX EN PROVENCE Cedex 02

France

Telephone:
+33-4 42 95 90 21

Telefax:
+33-4 42 95 90 29

E-mail:
michel.perini@meteo.fr



	Boulogne-sur-mer
	Mr Gérard Doligez

Station météorologique

17, boulevard Sainte Beuve

62200 BOULOGNE-SUR-MER

France

Telephone:
+33-3 21 33 24 25

Telefax:
+33-2 21 33 33 12

E-mail:
gerard.doligez@meteo.fr



	Bordeaux
	Mr Claude Pomarès

CDM 33

7, avenue Roland-Garros

33692 MERIGNAC Cedex

France

Telephone:
+33-5 57 29 11 70

Telefax:
+33-5 57 29 11 75

E-mail:
claude.pomares@meteo.fr



	Brest Port
	Mr Louis Stéphan

Station météorologique

16, quai de la douane

29200 BREST

France

Telephone:
+33-2 98 44 60 21

Telefax:
+33-2 98 44 60 21

E-mail:
louis.stephan@meteo.fr



	Caen
	Mr Jean-Olivier Gires

Station météorologique

Route de Caumont

B.P. 20101

14652 CARPIQUET Cedex

France

Telephone:
+33-2 31 71 12 61

Telefax:
+33-2 31 26 00 37



	Le Havre
	Mr Nils Balanche

Station météorologique

Nouveau Sémaphore

Quai des Abeilles

76600 LE HAVRE

France

Telephone:
+33-2 32 74 03 65

Telefax:
+33-2 32 74 03 61

E-mail:
nils.balanche@meteo.fr



	La Réunion - Le Port
	Mr Yves Morville

Station météorologiue

Port de la Pointe des Galets

97420 LE PORT

France

Telephone:
+33-2 62 92 11 07

Telefax:
+33-2 62 92 11 47

E-mail:
meteo.france.leport@wanadoo.fr



	Nouméa
	Mr Julien Leduc

Station météorologique

Nouméa BP 151

98845 NOUMEA PORT

France

Telephone:
+687 27 30 04

Telefax:
+687 27 42 95

E-mail:
julien.leduc@meteo.fr



	Papeete
	Mr Stephane Gorjux

DIR Polynésie Française

BP 6005

98702 FAA AEROPORT

France

Telephone:

Telefax:
+689 803 359

E-mail:
stephane.gorjux@bora2.dirpf.meteo.fr



	Saint-Nazaire
	Mr Jean-Pierre Favris

Station météorologique

Aérodrome de Saint-Nazaire-Montoir

44550 MONTOIR DE BRETAGNE

France

Telephone:
+33-2 40 17 13 17

Telefax:
+33-2 40 90 39 37

E-mail:
jean-pierre.favris@meteo.fr



	GERMANY
	

	Bremen
	Mr Ulrich Ranke

Port Meteorological Officer

Deutscher Wetterdienst

Hafendienst

Flughafendamm 45

D-28199 BREMEN

Germany

Telephone:
+49-421 5372 463

Telefax:
+49-421 5372 498

E-mail:
pmo@dwd.de



	Bremerhaven
	Mr Henning Hesse

Port Meteorological Officer

Deutscher Wetterdienst

Hafendienst

An der Neuen Schleuse 10b

D-27570 BREMERHAVEN

Germany

Telephone:
+49-471 700 40 18

Telefax:
+49-471 700 40 17

E-mail:
pmo@dwd.de



	Hamburg
	Mr Horst von Bargen

Port Meteorological Officer

Deutscher Wetterdienst

Hafendienst

Bernhard-Nocht-Strasse 76

D-20359 HAMBURG

Germany

Telephone:
+49-40 6690 1412

Telefax:
+49-40 6690 1496

E-mail:
pmo@dwd.de



	
	Mr Volker Weidner

PMO Supervisor

Deutscher Wetterdienst

Hafendienst

Bernhard-Nocht-Strasse 76

D-20359 HAMBURG

Germany

Telephone:
+49-40 6690 1410

Telefax:
+49-40 6690 1496

E-mail:
Volker.Weidner@dwd.de



	Rostock
	Ms Christel Heidner

Port Meteorological Officer

Deutscher Wetterdienst

Hafendienst

Seestrasse 15a

D-18119 ROSTOCK

Germany

Telephone:
+49-381 54388 30/31

Telefax:
+49-381 54388 63

E-mail:
pmo@dwd.de



	GILBRALTAR
	

	
	Principal Meteorological Officer

Meteorological Office

RAF Gibraltar, BFPO 52

Gilbraltar

Telephone:
+350 53419

Telefax:
+350 53474



	GREECE
	

	Piraetus
	Mr Michael Myrsilidis

Marine Meteorology Section

Hellenic National Meteorological

  Service (HNMS)

El. Venizelou 14

16777 ATHENS

Greece

Telephone:
+30-210 9699013

Telefax:
+30-210 9628952, 96949646

E-mail:
mmirsi@hnms.gr



	HONG KONG, CHINA
	

	
	Mr Wong Chi-fai

Port Meteorological Officer

Hong Kong Observatory

134A Nathan Road

KOWLOON

Hong Kong, China

Telephone:
+852 2926 3113

Telefax:
+852 2311 9448

E-mail:
hkopmo@hko.gov.hk



	ICELAND
	

	
	Mr Hreinn Hjartarson

Icelandic Meteorological Office

Bْstadavegur 9

IS-150 REYKJAVIK

Iceland

Telephone:
+354 522 6000

Telefax:
+354 522 6004

E-mail:
hreinn@vedur.is



	INDIA
	

	Chennai
	Mr Shri N. Rengaswamy

Port Meteorological Office

10th Floor, Centenary Building

Chennai Port Trust, Rajaji Road

CHENNAI - 600 001

India

Telephone:
+91-44 25360187 ext. 23



	Goa
	Mr Shri P.K. Supekar

Office-in-charge

Port Meteorological Liaison Office

Sada, P.O.

Head Land Sada

GOA - 403 804

India

Telephone:
+91-832 2520012



	Kochi
	Mr Shri M. Yovas

Port Meteorological Office

Cochin Harbour, North End

Wellington Island

KOCHI - 682 009

India

Telephone:
+91-484 2667042



	Kolkata
	Mr Shri P. Dattachowdhury

AM-II

Port Meteorological Office

Alibnagar, Malkhana Building

N.S. Dock, Gate No. 3

KOLKATA - 700043

India

Telephone:
+91-33 24793167



	Mumbai
	Mr Shri P.S. Chattopadhyay

Port Meteorological Office

3rd Floor, New Labour Hamallage Building

Yellow Gate, Indira Doct

FORT MUMBAI - 400 001

India

Telephone:
+91- 22 22613733



	Visakhapatnam
	Mr Shri K. Anand Rao

Port Meteorological Office

c/o The Director, Cyclone Warning Centre

Chinna Waltair

VISAKHAPATNAM - 530 017

India

Telephone:
+91-891 746506



	INDONESIA
	

	
	Mr Mochamad Rifangi

Meteorological and Geophisical Agency

Jl. Angkasa I No. 2 Kemayoran

JAKARTA - 10720

Indonesia

Telephone:
+62-21 4246321

Telefax:
+62-21 4246703



	
	Stasiun Meteorologi Maritim Belawan

Jl. Raya Pelabuhan III

BELAWAN - 20414

Indonesia

Telephone:
+62-21 6941851

Telefax:
+62-21 6941851



	
	Stasiun Meteorologi Maritim Bitung

Jl. Kartini No. 1

BITUNG - 95524

Indonesia

Telephone:
+62-438 30989

Telefax:
+62-438 21710



	
	Stasiun Meteorologi Maritim Makassar

Jl. Sabutung I No. 20 Paotere

MAKASSAR

Indonesia

Telephone:
+62-411 319242

Telefax:
+62-411 328235



	
	Stasiun Meteorologi Maritim Semarang

Jl. Deli Pelabuhan

Tanjung Emas

SEMARANG - 50174

Indonesia

Telephone:
+62-24 3549050

Telefax:
+62-24 3559194



	
	Stasiun Meteorologi Maritim Surabaya

Jl. Kalimas baru No. 97B

SURABAYA - 60165

Indonesia

Telephone:
+62-31 3291439

Telefax:
+62-31 3291439



	
	Stasiun Meteorologi Maritim Tanjung Priok

Jl. Padamarang Pelabuhan

Tanjung Priok

JAKARTA - 14310

Indonesia

Telephone:
+62-21 4351366

Telefax:
+62-21 490339



	IRELAND
	

	Cork/South Coast
	Mr Brian Doyle

Principal Meteorological Officer

Met Eireann

Cork Airport

CORK

Ireland

Telephone:
+353-21 4917753

Telefax:
+353-21 4317405, 4313539



	Dublin/East Coast
	Mr Columba Creamer

Met Eireann

Glasnevin Hill

DUBLIN 9

Ireland

Telephone:
+353-1 8064228

Telefax:
+353-1 8064247



	Rosslare/S.E. Coast
	Mr Joe Tiernan

Station Manager

Meteorological Office

Rosslare Harbour

WEXFORD

Ireland

Telephone:
+353-53 33113



	ISRAEL
	

	Haifa/Ashdod
	Mr Hani Arbel

Port Meteorological Office

P.O. Box 35772

HAIFA

Israel

Telephone:
+972-4 8664427

Telefax:
+972-4 8664427



	JAPAN
	

	Hakodate
	Mr Naoyuki Ishikawa

Maritime Meteorological Officer

Maritime Meteorological Division

Hakodate Marine Observatory

3-4-4 Mihara

HAKODATE 041-0806

Japan

Telephone:
+81-138 46 2213

Telefax:
+81-138 47 7682

E-mail:
pmo@climar.kishou.go.jp



	Headquarters/JMA
	Mr Toshifumi Fujimoto

Senior Scientific Officer

Japan Meteorological Agency (JMA)

1-3-4 Ote-machi, Chiyoda-ku

TOKYO 100-8122

Japan

Telephone:
+81-3 3211 6909

Telefax:
+81-3 3211 6908

E-mail:
vos-office@climar.kishou.go.jp



	Kobe
	Mr Tadayoshi Utsunomiya

Port Meteorological Officer

Maritime Meteorological Division

Kobe Marine Observatory

1-4-3, Wakinohamakaigan-dori, Chuo-ku

KOBE 651-0073

Japan

Telephone:
+81-78 222 8918

Telefax:
+81-78 222 8946

E-mail:
pmo@climar.kishou.go.jp



	Maizuru
	Mr Elichi Moriyama

Maritime Meteorological Officer

Maritime Meteorological Division

Maizuru Kowan Building, 901 Shimofukui

MAIZURU 624-0946

Japan

Telephone:
+81-773 76 4114

Telefax:
+81-773 76 4114

E-mail:
pmo@climar.kishou.go.jp



	Nagasaki
	Mr Satoshi Imamura

Maritime Meteorological Officer

Maritime Meteorological Division

Nagasaki Marine Observatory

11-51 Minami-yamate

NAGASAKI 850-0931

Japan

Telephone:
+81-95 811 4867

Telefax:
+81-95 823 8220

E-mail:
pmo@climar.kishou.go.jp



	Nagoya
	Mr Masazou Kumagai

Port Meteorological Officer

Observations & Forecast Division

Nagoya Local Meteorological Observatory

2-18, Hiyori-ho, Chigusa-ku

NAGOYA 464-0039

Japan

Telephone:
+81-52 752 6364

Telefax:
+81-52 762 1242

E-mail:
pmo@climar.kishou.go.jp



	Yokohama
	Mr Willie Uwabe

Port Meteorological Officer

Technical Division

Yokohama Local Meteorological Observatory

99 Yamate-cho, Naka-ku

YOKOHAMA 231-0862

Japan

Telephone:
+81-45 621 1991

Telefax:
+81-45 622 3520



	KENYA
	

	
	Mr David Mwaruma

Port Meteorologist

Kenya Meteorological Department

P.O. Box 98512

MOMBASA

Kenya

Telephone:
+254-41 433789, 225685

Telefax:
+254-41 433689



	MALAYSIA
	

	Port Bintulu
	PMO Bintulu

Port Meteorological Officer

Malaysian Meteorological Department

Bintulu Meteorological Station

P.O. Box 285

97007 BINTULU

Malaysia

Telephone:
+60-86 314 386

Telefax:
+60-86 314 386

E-mail:
marine@kjc.gov.my



	Port Klang
	Mr Yut Kok Hor

Port Meteorological Officer

Malaysian Meteorological Department

Jalan Sultan

46667 PETALING JAYA

Malaysia

Telephone:
+60-3 7967 8082

Telefax:
+60-3 7957 8046



	Port Kota Kinabalu
	Mr Mohdsha Ebung

Port Meteorological Officer

Malaysian Meteorological Department

7th Floor, Wisma Dang Bandang

P.O. Box 54

88000 KOTA KINABALU

Malaysia

Telephone:
+60-88 265 719

Telefax:
+60-88 211 019

E-mail:
mse@kjc.gov.my



	MAURITIUS
	

	Port Louis
	Meteorological Services

St. Paul Road

VACOAS

Mauritius

Telephone:
+230 686 1031/32

Telefax:
+230 686 1033

E-mail:
meteo@intnet.mu



	NETHERLANDS
	

	
	Mr Bert de Vries

Port Meteorological Officer

KNMI

P.O. Box 201

3730 AE THE BILT

Netherlands

Telephone:
+31-30 2206851

E-mail:
PMO-OFFICE@knmi.nl


vriesdea@knmi.nl



	
	Mr René Rozeboom

Port Meteorological Officer

KNMI

P.O. Box 201

3730 AE THE BILT

Netherlands

Telephone:
+31-30 2206678

E-mail:
PMO-OFFICE@knmi.nl


rozeboom@knmi.nl



	NEW ZEALAND
	

	Wellington (all ports)
	Ms Julie Fletcher

Chairperson, JCOMM VOS Panel

Manager Marine Observations

Meteorological Service of New Zealand Ltd

P.O. Box 722

WELLINGTON

New Zealand

Telephone:
+64-4 4700789

Telefax:
+64-4 4700772

E-mail:
fletcher@metservice.com



	NORWAY
	

	Bergen
	Mr Jan Mostrom

Senior Executive Meteorological Officer

Norwegian Meteorological Institute

Postboks 34 Bergen lufthavn

5869 BERGEN

Norway

Telephone:
+47-55 998204

E-mail:
jan.mostrom@met.no



	PAKISTAN
	

	
	Mr Hazrat Mir

Senior Meteorologist

Pakistan Meteorological Department

Meteorological Office

Jinnah International Airport

KARACHI

Pakistan

Telephone:
+92-21 45791300, 45791322

Telefax:
+92-21 9248282

E-mail:
pmdmokar@khi.paknet.com.pk



	PHILIPPINES
	

	
	Mr Constancio Arpon Jr

PAGASA Complex Station

ILOILO CITY 5000

Philippines

Telephone:
+63-33 321 07 78



	
	Dr Juan D. Cordeta

PAGASA Port Meteorological Office

PPATC Building, Gate 4

South Harbor

MANILA 1018

Philippines

Telephone:
+63-22 527 03 16



	
	Mr Edsin Culi

PAGASA Complex Station

Dumaguete City Airport

DUMAGUETE CITY, Negros Oriental 6200

Philippines

Telephone:
+63-35 225 28 04



	
	Mr Roberto Entrada

PAGASA Complex Station

Mactan Airport

Mactan City, CEBU 6016

Philippines

Telephone:
+63-32 495 48 44



	
	Mr Othello Estareja

PAGASA Complex Station

LEGASPI CITY 4500

Philippines

Telephone:
+63-5221 245 5241



	
	Mr Edwin Flores

PAGASA Complex Station

Bangoy Airport

DAVAO CITY 8000

Philippines

Telephone:
+63-82 234 08 90



	
	Mr Leo Rodriguez

PAGASA Complex Station

CAGAYAN DE ORO CITY 9000

Misamis Occidental

Philippines

Telephone:
+63-8822 722 760



	
	Mr Benjamin Tado, Jr

PAGASA Port Meteorological Office

PPATC Building, Gate 4

South Harbour, MANILA 1018

Philippines

Telephone:
+63-22 527 03 16



	POLAND
	

	Gdynia and Gdansk
	Mr Józef Kowalewski

Port Meteorological Officer

Institute of Meteorology and Water 

Management

ul. Waszyngtona 42

PL-81-342 GDYNIA

Poland

Telephone:
+48-58 6204572

Telefax:
+48-58 6207101

E-mail:
kowalews@stratus.imgw.gdynia.pl



	REPUBLIC OF KOREA
	

	Inchon
	Inchon Meteorological Station

25 Chon-dong

Chung-gu

INCHON

Republic of Korea

Telephone:
+82-32 7610365

Telefax:
+82-32 7630365



	RUSSIAN FEDERATION
	

	
	Mr Ravil S. Fakhrutdinov

Roshydromet

National Coordinator

VOS Scheme of the Russian Federation

12, Novovagan'kovsky Street

MOSCOW 123995

Russian Federation

Telephone:
+7-495 255 23 88

E-mail:
marine@mcc.mecom.ru


ravil@mecom.ru



	SAUDI ARABIA
	

	Jeddah
	Mr Mahmoud M. Rajkhan

Port Meteorological Officer

Meteorology and Environmental Protection

  Administration (MEPA)

P.O. Box 1358

JEDDAH 21431

Saudi Arabia

Telephone:
+966-2 6512312 ext. 2252 or 2564



	SINGAPORE
	

	
	Mr Amran Osman

Port Meteorological Officer

Meteorological Services Division, NEA

P.O. Box 8

Singapore Changi Airport Post Office

SINGAPORE 918141

Singapore

Telephone:
+65 65457198

Telefax:
+65 65458633

E-mail:
Amran_Osman@nea.gov.sg



	SOUTH AFRICA
	

	Cape Town
	Mr C. Sydney Marais

Port Meteorological Officer

SA Weather Service

P.O. Box 21

Cape Town International Airport

CAPE TOWN 7525

South Africa

Telephone:
+27-21 934 0836

Telefax:
+27-21 934 3296

E-mail:
maritime@weathersa.co.za



	Durban
	Mr Fergus McKay

Port Meteorological Officer

c/o Durban Weather Office

Durban International Airport

DURBAN 4029

South Africa

Telephone:
+27-31 408 1446

Telefax:
+27-31 408 1445

E-mail:
mckay@weathersa.co.za



	SRI LANKA
	

	
	Mr D.J.A. Weerawardhane

Meteorologist in Charge

National Meteorological Centre

Department of Meteorology

383, Bauddhaloka Mawatha

COLOMBO 07

Sri Lanka

Telephone:
+94-1 1268 2661

E-mail:
ajithweer@yahoo.com



	SWEDEN
	

	
	Ms Kerstin Svensson

Port Meteorological Officer

Swedish Meteorological and Hydrological 

 Institute (SMHI)

Universitetsallén 32

SE-85171 SUNDSVALL

Sweden

Telephone:
+46-60 785 88 30

Telefax:
+46-11 495 80 01

E-mail:
kerstin.svensson@smhi.se



	THAILAND
	

	Bangkok Port
	Mr Pornthep Punyaveshsuntorn

Marine Meteorological Officer

Marine Meteorological Center

Thai Meteorological Department

4353 Sukhumvit Road, Bangna

BANGKOK 10260

Thailand

Telephone:
+66-2 3994561

Telefax:
+66-2 3669375

E-mail:
porntheppys@yahoo.com


Pornthep78@hotmail.com



	Laem Chabang Port
	Mr Yuttapum Pumsan

Marine Meteorological Officer

Marine Meteorological Center

Thai Meteorological Department

4353 Sukhumvit Road, Bangna

BANGKOK 10260

Thailand

Telephone:
+66-2 3994561

Telefax:
+66-2 3669375

E-mail:
Yuttapum_19@hotmail.com



	UNITED KINGDOM
	

	London - North England and Wales
	Mr Colin B. Attfield

Port Meteorological Officer

Met Office

c/o 12 Brackley Close

Wallasey

MERSEYSIDE CH44 3EJ

United Kingdom

Telephone:
+44-151 638 8516

Telefax:
+44-870 900 5050

E-mail:
pmoliverpool@metoffice.gov.uk


colin.attfield@metoffice.gov.uk



	London - South England
	Captain Harry H. Gale

Port Meteorological Officer

Met Office

Trident House

21 Berth Tilbury Dock

TILBURY, Essex RM18 7HL

United Kingdom

Telephone:
+44-1375 859 970

Telefax:
+44-1375 859 972

E-mail:
pmolondon@metoffice.gov.uk


harry.gale@metoffice.gov.uk



	
	Mr Steve R. Key

Port Meteorological Officer

Met Office

Trident House

21 Berth Tilbury Dock

TILBURY, Essex RM18 7HL

United Kingdom

Telephone:
+44-1375 859 970

Telefax:
+44-1375 859 972

E-mail:
pmolondon@metoffice.gov.uk



	Scotland (N)
	Mr Iain Hendry

Offshore Adviser

Met Office

Davidson House, Campus 1

Aberdeen Science & Technology Park

Bridge of Don

ABERDEEN AB22 8GT

United Kingdom

Telephone:
+44-1224 407 557

Telefax:
+44-1224 407 568

E-mail:
ihendry@metoffice.gov.uk



	Scotland (S)
	Mr Tony Eastham

Port Meteorological Officer

Met Office

Saughton House, Broomhouse Drive

EDINBURGH EH11 3XQ

United Kingdom

Telephone:
+44-131 528 7305

Telefax:
+44-131 528 7345

E-mail:
pmoedinburgh@metoffice.gov.uk



	UNITED REPUBLIC OF TANZANIA
	

	Dar es Salaam
	Mr Allen B. Mpeta

Port Meteorological Officer

P.O. Box 3056

DAR ES SALAAM

United Republic of Tanzania

Telephone:
+255-22 2460706-8

Telefax:
+255-22 2460735 / 24607600

E-mail:
allen_mpeta@yahoo.co.uk



	USA
	

	Anchorage, AK
	Mr Larry Hubble

Port Meteorological Officer

National Weather Service Alaska Region

222 West 7th Avenue, No. 23

ANCHORAGE, AK 99513-7575

USA

Telephone:
+1-907 271 5135

Telefax:
+1-907 271 3711

E-mail:
Larry.Hubble@noaa.gov



	Baltimore, MD
	Mr James Saunders

Port Meteorological Officer

National Weather Service, NOAA

Maritime Center I, Suite 287

2200 Broening Highway

BALTIMORE, MD 21224-6623

USA

Telephone:
+1-410 663 4709

Telefax:
+1-410 663 4713

E-mail:
james.saunders@noaa.gov



	Charleston, SC
	Mr Timothy Kenefick

Port Meteorological Officer

NOAA Coastal Services Center

2234 South Hobson Avenue

CHARLESTON, SC 29405-2413

USA

Telephone:
+1-843 740 1281

Telefax:
+1-843 740 1289

E-mail:
Timothy.Kenefick@noaa.gov



	Chicago, IL / Great Lakes
	Ms Amy Seeley

Port Meteorological Officer

National Weather Service, NOAA

333 West University Drive

ROMEOVILLE, IL 60446-1804

USA

Telephone:
+1-815 834 0600 ext. 269

Telefax:
+1-815 834 0645

E-mail:
amy.seeley@noaa.gov



	Honolulu, HI
	Mr Derek LeeLoy

Ocean Services Program Coordinator/PMO

National Weather Service Pacific Region HQ

Grosvenor Center, Mauka Tower

737 Bishop Street, Suite 2200

HONOLULU, HI 96813-3201

USA

Telephone:
+1-808 532 6439

Telefax:
+1-808 532 5569

E-mail:
derek.leeloy@noaa.gov



	Houston, TX
	Mr Chris Fakes

Port Meteorological Officer

National Weather Service, NOAA

1353 FM 646 Suite 202

DICKINSON, TX 77539

USA

Telephone:
+1-281 534 2640 ext. 277

Telefax:
+1-281 337 3798

E-mail:
chris.fakes@noaa.gov



	Jacksonville, FL
	Mr John Warrelmann

Port Meteorological Officer

National Weather Service, NOAA

13701 Fang Road

JACKSONVILLE, Florida 32218-7933

USA

Telephone:
+1-904 741 5186 ext. 117

Telefax:
+1-904 741 0078

E-mail:
john.warrelmann@noaa.gov



	Kodiak, AK
	Mr Richard Courtney

Port Meteorological Officer

National Weather Service, NOAA

600 Sandy Hook Street, Suite 1

KODIAK, AK 99615-6814

USA

Telephone:
+1-907 487 2102

Telefax:
+1-907 487 9730

E-mail:
richard.courtney@noaa.gov



	Long Beach, CA
	Mr Robert Webster

Port Meteorological Officer

National Weather Service, NOAA

501 West Ocean Boulevard, Room 4480

LONG BEACH, CA 90802-4213

USA

Telephone:
+1-562 980 4090

Telefax:
+1-562 980 4089

E-mail:
bob.webster@noaa.gov



	New Orleans, LA
	Ms Paula Campbell

Port Meteorological Officer

National Weather Service, NOAA

Louis Armstrong International Airport

Box 20026

NEW ORLEANS, LA 70141

USA

Telephone:
+1-504 589 4839

E-mail:
paula.campbell@noaa.gov



	New York, NY
	Mr James Luciani

Port Meteorological Officer

National Weather Service, NOAA

110 Main Street, Suite 201

SOUTH AMBOY, NJ 08879-1367

USA

Telephone:
+1-732 316 5409

Telefax:
+1-713 316 7643

E-mail:
james.luciani@noaa.gov



	Norfolk, VA
	Mr Peter Gibino

Port Meteorological Officer

National Weather Service/NOAA

4034-B Geo. Washington Memorial Hwy

YORKTOWN, VA 23692-2724

USA

Telephone:
+1-757 877 1692

Telefax:
+1-757 877 9561

E-mail:
Peter.Gibino@noaa.gov



	Port Everglades, FL
	Ms Peggy Alander

Port Meteorological Officer

National Weather Service, NOAA

2550 Eisenhower Boulevard, Suite 312

P.O. Box 165504

PORT EVERGLADES, FL 33316-5504

USA

Telephone:
+1-954 463 4271

Telefax:
+1-954 462 8963

E-mail:
peggy.alander@noaa.gov



	San Francisco Bay Area
	Mr Robert Novak

Port Meteorological Officer

National Weather Service, NOAA

1301 Clay Street, Suite 1190N

OAKLAND, CA 94612-5217

USA

Telephone:
+1-510 637 2960

Telefax:
+1-510 637 2961

E-mail:
bob.novak@noaa.gov



	Seattle, WA
	Mr Patrick Brandow

Port Meteorological Officer

National Weather Service, NOAA

7600 Sand Point Way N.E.

BIN C15700

SEATTLE, WA 98115-6349

USA

Telephone:
+1-206 526 6100

Telefax:
+1-206 526 4571 or 6094

E-mail:
pat.brandow@noaa.gov



	Valdez, AK
	Ms Debra Russell

OIC / Port Meteorological Officer

National Weather Service, NOAA

Box 427

VALDEZ, AK 99686-0427

USA

Telephone:
+1-907 835 4505

Telefax:
+1-907 835 4598

E-mail:
debra.russell@noaa.gov




ANNEX XIII

LIST OF ACRONYMS

4DVAR
Four-Dimensional Variational Data Assimilation

ADCP
Acoustic Doppler Current Profiler

AIC
Argo Information Cerntre

AOPC
Atmospheric Observations Panel for Climate (GCOS/WCRP)

AP
Atmospheric Pressure

Argo
Array for Real-time Geostrophic Oceanography programme

ASAP
Automated Shipboard Aerological Programme

ASAPP
Automated Shipboard Aerological Programme Panel

AWS
Automatic Weather Station

BATHY
Bathythermograph report (FM-63 BATHY)

BODC
British Oceanographic Data Centre

BUFR
Binary Universal Form for Representation of Meteorological Data (FM-94 BUFR)

BSH
Bundesamt für Seeschifffahrt und Hydrographie

BUOY
Report for Buoy Observations (GTS) (FM-18 BUOY)

CAVASSO
Project for Atlantic VOS pCO2 measurement

CBS
Commission for Basic Systems (WMO)

CDIAC
Carbon Dioxide Information Analysis Centre

CIMO
Commission for Instruments and Methods of Observation (WMO)

CLIVAR
Climate Variability and Predictability (WCRP)

CLS
Collecte Localisation Satellites

CMM
Commission for Marine Meteorology (WMO), replaced by JCOMM in 1999

CNRS
French National Centre for Scientific Research

COAPS
Center for Ocean Atmosphere Prediction Studies

COP
Conference of the Parties

CSIRO
Commonwealth Scientific and Industrial Research Organization (Australia)

CTD
Conductivity-temperature-depth probe

DAC
Data Assembly Centre

DBCP
Data Buoy Cooperation Panel (WMO-IOC)

DCS
Data Collection System

DMCG
Data management Coordination Group

DODS
Distributed Oceanographic Data System

DVD
Digital Versatile Disk
E-ASAP
EUMETNET ASAP

E-SURFMAR
EUCOS Surface Marine Programme

ECMWF
European Centre for Medium-Range Weather Forecasting

EEZ
Exclusive Economic Zone

EGC
Enhanced Group Code

EGOS
European Group on Ocean Stations

ESA
European Space Agency

ET
Expert Team

ETMC
Expert Team on Marine Climatology

ETMSS
Expert Team on Maritime Safety Services

EU
European Union

EUCOS
EUMETNET Composite Observing System 

EUMETNET
The Network of European Meteorological Services

EUMETSAT
European Organization for the Exploitation of Meteorological Satellites

FHD
Frequently Repeated (FRX) and High Density (HDX) XBT line

FRX
Frequently Repeated XBT line (18 transects/year)

GARP
Global Atmospheric Research Programme

GCC
Global Collecting Centre (for the MCSS)

GCOS
Global Climate Observing System

GDAC
Gloval Data Acquisition Centre

GDPFS
Global Data Processing and Forecasting System (CBS)

GHRSST-PP
Global Ocean Data Assimilation Experiment (GODAE) High Resolution Sea Surface Temperature Pilot Project

GMDSS
Global Maritime Distress and Safety System

GNI
Gross National Income

GODAE
Global Ocean Data Assimilation Experiment

GOOS
Global Ocean Observing System

GOS
Global Observing System (WWW)

GOSUD
Global Ocean Surface Underway Data Pilot Project
GPS 
Global Positioning System

GTS
Global Telecommunication System (WWW)

GTSPP
Global Temperature Salinity Profile Programme

HDX
High Density XBT line (4 transects/year, high density horizontal spacing)
ICSU
International Council for Science

IFREMER
Institut Francais de Recherche pour l`Exploitation de la Mer

IGOSS
Integrated Global Ocean Services System

IMET (program)
Improved Meteorology program

IMMT
International Marine Meteorological Tape (a code format)

IMO
International Maritime Organization

IMO
Icelandic Meteorological Office

IMSO
International Mobile Satellite Organization

INMARSAT
International MobileSatellite Organization

IOC
Intergovernmental Oceanographic Commission (of UNESCO)

IOCCP
International Ocean Carbon Coordination Project

IODE
International Data and Information Exchange (IOC)

IRD
Instituit francais de recherche scientifique pour le dévelpment en coopération (ex ORSTOM)

ISPS
International Ship and Port Security Code
ISS
Information Systems and Services (CBS)

JAFOOS
Joint Australian Facility for Ocean Observing Systems
JCOMM
Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology

JCOMMOPS
JCOMM in situ Observing Platform Support Centre

JMA
Japan Meteorological Agency

KNMI
Royal Netherlands Meteorological Institute
LDX
Low Density XBT line (12 transects/year)

LES
Land Earth Station (Inmarsat)

MCSS
Marine Climatological Summaries Scheme

MEDS
Marine Environmental Data Service (Canada)

MFS
Mediterranean Forecasting System

MQCS
Minimum Quality Control Standards

MSC
Mediterranean Shipping Company

MSG
METEOSAT Second Generation

NASA
National Aeronautics and Space Administration (USA)

NDBC
National Data Buoy Centrer (NOAA)

NCDC
National Climatic Data Center (NOAA)

NCEP
National Centers for Environmental Prediction (NOAA)

NIO
National Institure of Oceanography (India)

NMHS
National Meteorological and Hydrological Service

NMS
National Meteorological Service

NOAA
National Oceanographic and Atmospheric Administration (USA)

NODC
National Oceanographic Data Centre

NWP
Numerical Weather Prediction

NWS
National Weather Service (NOAA)

OceanObs
First International Conference for the Ocean Observing System for Climate 

OCG
Observations Coordination Group

ODAS
Ocean Data Acquisition Systems

ONR
Office of Naval Research (UN Navy)

OOPC
Ocean Observation Panel for Climate (of GOOS, GCOS, WCRP)

OPA
JCOMM Observations Programme Area

OPAG
Open Programme Area Group (CBS)

OSE
Observing System Experiment

OSSE
Observing System Simulation Experiment

OWS
Ocean Weather Ship

PIRATA
Pilot Research Moored Array in the Tropical Atlantic
PMO
Port Meteorological Officer

PSC
Port Security Code

QC
Quality Control

RCC
Rescue Coordination Centres 

RIC
WMO Regional Instrument Centre

RM
Responsible Members (MCSS)

RTMC
VOSClim Real Time Monitoring Center

RSMC
Regional Specialized Meteorological Centre

SAMOS
Shipboard Automated Meteorological and Oceanographic System

SBSTA
Subsidiary Body for Science and Technological Affairs (UN FCCC)

SCOR
Scientific Committee on Oceanic Research

SEAS
Shipboard Environmental Data Acquisition System (USA)

SHIP
Report of Surface Observation from Sea Station (FM-13 SHIP)

SIO
Scripps Institution of Oceanography (USA)

SMHI
Swedish Meteorological and Hydrological Institute

SOC
Southampton Oceanography Centre (U.K.)

SOLAS
International Convention for the Safety of Life at Sea

SOO
Ship-of-Opportunity

SOOP
Ship-of-Opportunity Programme

SOOPIP
JCOMM Ship-of-Opportunity Programme Implementation Panel

SOT
Ship Observations Team

SSS
Sea Surface Salinity

SST
Sea Surface Temperature

SURFA
Surface Flux Analysis Project 

TAO
Tropical Atmosphere Ocean array of moored buoys

TEMP-SHIP
Upper-level temperature, humidity and wind report from a sea station (FM-36 TEMP-SHIP)

TESAC
Temperature, Salinity and Current Report (FM-64 TESAC)

THORPEX
THe Observing system Research and Predictability EXperiment

TIP
Tropical Moored Buoy Implementation Panel

TOGA
Tropical Ocean and Global Atmosphere (WCRP)

TOR
Terms of Reference

TOR
Time of Receipt

TRACKOB
Code for reporting marine surface observations along a ship's track (FM-62 TRACKOB)

TRITON
Triangle Trans-Ocean buoy network
TSG
Thermosalinograph

TT/QCAS
Task Team on Quality Control and Automated Systems (SOOPIP)

UN
United Nations

UNESCO
United Nations Educational, Scientific and Cultural Organization

UNFCCC
UN Framework Convention on Climate Change

UOP
Upper Ocean Panel (CLIVAR)

UOT
Upper-Ocean Thermal Project (WOCE)

UOT-1999
Upper Ocean Thermal Review

URL
Universal Resource Locator

US
United States

USB
Universal Serial Bus

UTC
Universal Time Coordinated

VOS
Voluntary Observing Ship

VOSP
Voluntary Observing Shop Panel

VOSClim
Voluntary Observing Ships Climate Subset Project

VSOP-NA
VOS Special Observing Project-North Atlantic

WCRP
World Climate Research Programme (WMO/IOC/ICSU)

WIS
WMO Information System

WMO
World Meteorological Organization

WMO EC
WMO Executive Council

WRAP
Worldwide Recurring ASAP Project

WWW
World Weather Watch (WMO)

XBT
Expendable Bathythermograph

XCTD
Expendable conductivity-temperature-depth probe

XML
Extensible Markup Language
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