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1.  The decline in numbers of VOS observations

1.1 Introduction

While the quality of VOS observations has generally increased over the years (Kent and Berry, 2005), the general decline in numbers of VOS observations is resulting in a deterioration of the observing system for several GCOS Essential Climate Variables (Kent et al. 2005, 2006
).  This is because, especially in extra-tropical regions, the total observational error is dominated by the sampling error (Kent and Berry, 2005).  Why are VOS numbers in decline?  The problem is that the needs for marine data by the weather prediction component of Meteorological Services are increasingly being met by data from satellites, moored buoys and the hugely increasing number of reports from drifting buoys. VOS data is seen as unreliable and expensive, and for weather prediction purposes it probably is, as only a subset of the information provided by the ship tends to be used and little effort is taken to identify the higher quality data amongst the smaller number of unreliable reports.  To save funds, the numbers of Port Meteorological Officers (PMOs) is rapidly decreasing and the quality of the VOS system depends critically on the quality of the PMO system.

A present, serious threat is the withdrawal of ship operators from the VOS system due to concerns for ship security.  This is dealt with in more detail below.

1.2 The trend to Automatic Weather Systems (AWS)

An increasing trend is for VOS operators to rely on ships with Automatic Weather Systems (AWS). Apparently the hourly observations from the AWS are liked by weather forecasters as they can help chart the evolution of the forecast.  However there are several problems from a climate perspective, for example:

1) Use of AWS forces reliance on a smaller number of ships.  Although an apparently large number of reports are obtained, from a climate perspective these are highly correlated and provide little new information per report.  The fraction of global coverage is decreasing.

2) Most AWS don't provide the full range of required variables.  In some cases only pressure and air temperature are obtained.

3) For AWS that measure a full range of variables and allow manual input of clouds and weather codes etc.,  the latter elements are often missing. Despite Port Meteorological Officers stressing the importance of the manual elements, the observers don’t provide those data.

4) AWS are not being introduced with respect to the GCOS climate monitoring principles, the transition has not been managed, and there is not a good overlap with the observing methods previously used.

1.3 Halting the decline in quantity of VOS observations.

Suggested actions that may help include the following:

1) Providing a definition of the data requirements for surface meteorology.  

The "Upper Ocean Thermal Review"
 has been successful in focussing the minds of the ocean profile community. At meetings we are informed of the completeness of the record, which lines are unsampled, what is being done about it etc.  They don't meet all their targets either, but it does focus effort and allows SOOP to appear in, for example,  Mike Johnson's assessment of the state of the observing system - which VOS doesn't adequately yet.

Who should do this?  Possibilities are the JCOMM Expert Team on Marine Climatology (ETMC), the CCl/CLIVAR Expert Team on Climate Change Monitoring Detection and Indices (ETCCMDI), or as part of the next CLIMAR meeting (which may be too late?).  Or do we need a short term working group?  It will be necessary to ensure that any targets set are known to, and accepted by National Weather Services (NMS) and relevant parts of the WMO system including the Commission on Basic Systems (CBS).

2) Start monitoring against the targets. 

Once the targets are defined a simple monitoring system could be set up quite quickly. This would have to be done on an operational basis with secure funding. This might be part of an expanded role for JCOMMOPS (see (4)). 

3) A brochure on the need for observations.

This would need to emphasise the “manual” part of the observations (cloud reports etc.).  There are the problems of production, printing and distribution costs, etc.  Also translation to other languages.

4) Define an explicit VOS role for JCOMMOPS

We understand that JCOMMOPS is being reorganised - this may be an opportunity to strongly influence what it does. At present the disparity of support between different parts of the Ship Operations Team (VOS, SOOP and ASAP) and with the Drifting Buoy Cooperation Panel is striking as a result of the funding streams for JCOMMOPS.  Any change will probably require some international funding for VOS activities, perhaps through a trust fund as was suggested at JCOMM-2.

5) Ensure that membership of the VOS system is not a security risk

The best method would be reclassification of VOS data from "essential data" to restricted exchange. This discussed in the next section.

The OOPC is requested to consider these possible actions and recommend a future course of action.

1.4 Publication of VOS position information on the Web

Background: VOS operators have become concerned that their data are appearing on the web in an easily identifiable form.  For example http://www.sailwx.info/ has a ship tracking function that relies on the VOS reports.  With increased concern about terrorism, and the numbers of sailors killed and kidnapped by pirates also on the increase, ship operators see the general availability of real time position information as acting to increase the threat to their ships.  During 2005, the Japanese Meteorological Agency instructed its VOS fleet to use the generic call sign SHIP in an attempt to allay security concerns. At the same time, more than 300 Japanese VOS were delisted because of security concerns by ship owners.  Many other countries are trying to find solutions where individual ship owners can be persuaded to continue with the VOS program. The ships point out that they were asked to provide reports for weather forecasting and climate research, and not to appear on the web.

To some extent the problem is being addressed. NDBC (who run the US VOS program) are removing the call signs from their data stream starting from 1st June
.  This is the source of the sailwx ship-tracking information.  The EUCOS surface marine site has the position data password protected, and the Canadian “oceanweather.com” site no longer plots the individual weather observations. Providing all other organisations with access to the GTS take similar action then it will be difficult to track ships using the VOS reports.  However ship operators might not be convinced.  It would only need one site somewhere in the world to make the full reports available.  Also a ship with an AWS system sending hourly reports could be identified from Automatic Identification System (AIS) tracking when near a port (e.g. http://www.aislive.com/ ) and then tracked through the ocean using characteristics of its weather messages.  Unlikely but conceivable.

Part of the problem is that VOS are classified as essential data, which means they can be freely exchanged. Changing VOS data to a restricted exchange category would forbid distribution outside the WMO/GTS/NMS system. This would cut of the supply of real time reports to the various websites that are displaying ship positions, names and call signs in real time on the web.  Given the general decline in the number of VOS observations, and this new potential for a rapid decline in the number of ships, this seems to be the only reliable option. A recommendation from JCOMM-II last year and PMO-III in March this year requested such action, but the last WMO EC refused to re-categorise VOS. A further attempt is being made this year (20-30 June).  Elizabeth Kent is providing Peter Dexter with some figures to support the case.

It is recommended that OOPC could support this reclassification. It would have to be stated that, with NMS approval, the full report could be made available to researchers requiring near real time data containing call signs.  Our estimate is that there are only a few (NOC, FSU and a handful of others outside the NMSs) that require ship identification on a near real time basis.  A suitable time delay for release of all the data, including ship identification, would have to be agreed. 

2. Potential problems with the transition to BUFR

There is some concern that the BUFR template for ship reports, as presently defined, may not preserve all the subtleties of the FM13 SHIP Code.  This was highlighted in a report to the ETMC on quality of the BUFR transmission rate
.  The latest information on the BUFR templates is from the CBS Expert Team on Data Representation and Codes which met in Oman in 2005
.  Bob Keeley is aware of some of the concerns and has seen the ETMC report. The need is to make sure:

1) That the subtleties of the present ship code are preserved where appropriate, e.g. dd = 00 (calm), 36 (north), 99 (indeterminate).

2) There is consultation with the marine climate community (ETMC?) on the impact of changes to the ship code due to the introduction of BUFR coding including with the development of the BUFR templates. (Also for buoy code, etc.?). The marine climate community should also be consulted on the value of providing additional information in the BUFR templates. 

3) That the two systems (FM13 and BUFR) are run in parallel and that testing is also performed by a body external to CBS and the NWP centres to assess any impact on the climate record. One approach which has been used is to attach the FM13 string in the national part of the BUFR code. 

The concern is that encoding is going to occur on a multitude of platforms probably using software provided by a number of different operators. This will then be decoded at a variety of GTS portals giving the potential for significant confusion!  
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