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	Summary and Purpose of Document

This document provides a summary of the activities currently underway in Regional Association VI for upgrading and extending the Global Observing System.




ACTION PROPOSED


The ICT is invited to note the contents of this report as it formulates its recommendations to CBS for the redesign of the Global Observing System.

IMPLEMENTATION OF GOS IN REGIONAL ASSOCIATION VI (EUROPE)

1.1. Introduction

1.1.1 Having recently taken over from Keith Groves as Rapporteur on the GOS in Regional Association VI, I regret that I have not yet had the time to meet or make contact with representatives of all members.  However, I believe the report reflects the current status in the Region.  I thank those who have contributed to preparing the report and commit myself to ensuring the next report will be more comprehensive. 

1.2. General View

1.2.1
In general, the implementation of the GOS in Region VI is satisfactory, though with considerable variability in the level of performance across the Region and within the networks.  A significant development in the period covered by this report has been the transfer from implementation to an operational programme of EUCOS and continuing close co-ordination between WMO and EUCOS / EUMETNET will be required to ensure that all future benefits are optimised.

1.2.2
It would greatly assist those helping to monitor and advise if all members kept authorities fully informed of changes to designated stations.  Some members undertake this notification rigorously; but in other cases, the response is slow or non-existent to requests for updated information. 

1.2.3
Across the Region, some individual members and also groupings of members (see section on EUCOS as an example) have initiated studies into the feasibility practicalities of more radically integrating different components of observing systems, especially using space-derived data as a basis, on which to define a more comprehensive observations network to meet varying user needs – as against a series of independent systems.  This will be a key development over the forthcoming period.

1.3.
Surface-Based Sub-System

1.3.1 The Regional Basic Synoptic Network (RBSN)

1.3.1.1 An analysis of observations available in the UK Met Office database shows that 1870 stations in RA VI (781 RBSN plus 1089 other stations) reported 5 or more observations each during June 2004, averaging 6 reports per station per day.  The 781 stations represent an increase of 22 stations over the last four years, and include moored buoy stations.  The total number of land synop pressure observations available for assimilation from RA VI was 356463, of which 201750 were assimilated in the Met Office Global Model; most of the remainder being thinned out, with only 0.2% being rejected by the automatic quality control scheme, indicating the general high quality of the data.

1.3.1.2 The most recent published list of RBSN Upper Air Stations shows 136 designated stations within Region VI, and increase of 1 in the last four years.  Analysis of all the upper-air observations available in the UK Met Office database shows that 164 stations in RA VI (RBSN plus irregularly reporting stations) reported a total of 8867 ascents during June 2004, averaging 1.8 ascents per station per day.  There were 19 stations that reported less than 20 ascents during the month (mostly irregular and non RBSN stations).  Excluding these the remaining 145 stations averaged 2.0 ascents per station per day.  Most of the ascents were made at 00UTC (40.5%) and 12UTC (40.0%), with just 11.5% made at 06UTC and 8.0% at 18UTC; but as indicated elsewhere in the paper, there are some stations which did not meet the criteria of 2.0 ascents per station per day. 

1.3.2 The Regional Basic Climatological Network (RBCN)

1.3.2.1 
An analysis of reports received and accepted by the WMO Global CLIMATE surface Monitoring Centres indicates that for those 102 GSN stations still understood to be reporting within the Region VI, 6 (six) provided no returns at all during 2003 [Stations ASTARA (37989), TBLISI (37549), STYKKISHOLMUR (04013), VESTMANNAEYJAR (0408), FINIKE (17375) and LUBNY (33377)] and a further 7 (seven) provided 6 months or less of valid data.  Though not exclusively so, the shortfalls tend to be in states towards the south and east of the Region.  Of the remainder, 82 provided returns with over 90% of validated data throughout 2003.  

1.3.2.2 
Of the Upper Air [GUAN] stations within the Region, 14 of the 16 reported consistently throughout 2003 and have again for the most recent month available (July 2004) with greater than 90% of the expected numbers of ascents except for: 

YEREVAN (37789) and KYIV (33345), which have only provided between 25 and 50% of expected reports during 2003.  Of these KYIV provided over 90% of expected reports in July 2004, and YEREVAN is providing a consistent one ascent per day. 

At monthly intervals, there are found to be occasional difficulties and as an example, the following two stations dropped below the 90% threshold (for in July 2004; STUTTGART SCHNARREN (10739) and PRACTICA DI MARE (16245) for ascents launched but there is no suggestion that these have longer-term difficulties. 

1.3.2.3 However, there are variations in the numbers reaching various heights, and we need to strive better to reach the agreed heights.  For example, in July 2004, for the 16 Region VI stations the following results were obtained: 

	Height reached (hPa)
	Number of stations with more than 90% of assents launched reaching this height
	Total number of ascents in month reaching this height

	700
	16
	883

	300
	16
	875

	100
	14
	822

	50
	13
	775

	10
	3
	418

	5
	0
	5


1.3.2.4
If we are to secure a better set of representative data, then it is important that we increase our support to help understand and resolve the issues; and if necessary change the network stations to a set which can be sustained.  

1.3.3.
Marine Systems

1.3.3.1
Globally, approximately 3800 ships (with unique call signs) reported in the 6 months July to December 2003, but many of these only reported once, possibly due to transmission errors corrupting their call signs.  Over the same period (and also during 2004) approximately 2000 ships (without unique call signs) reported at least 5 times per month – for example, during June 2004 at least 5 reports of pressure and air temperature were received from 1837 and 1926 ships, respectively.  Overall, this represents a further reduction in numbers of observations from such vessels hence the need to look to alternative methods of obtaining such information, such as drifting buoys.  Approximately 6% of ship pressure reports are rejected by the Met Office’s global NWP model quality control scheme as being erroneous; this percentage is fairly constant over the years and is prevented from increasing due to the continued monitoring of the VOS and feedback/correction of problems through the Port Met Officers.

1.3.3.2 
During June 2004 the Met Office received ascents from a total of 23 mobile ASAP units aboard ships, and of these ships 16 produced ascents within the COSNA area. 

1.3.3.3 
The Met Office received pressure reports from 71 drifting buoys in the COSNA area during June 2004.

1.3.4
Aircraft Observations

1.3.4.1
Reports were received at the Met Office from 392 European AMDAR units during June 2004, reporting a total of 852115 times, averaging 72 reports per aircraft per day.  97% of reports were available within 1 hour.  

1.3.5
Other Systems

1.3.5.1
The number of tropospheric wind profiling stations in the region increased slightly, with reports from 22 being received at the Met Office during June 2004.  There has also been a rapid rise in the number of weather radars measuring upper winds, especially from Germany and Spain, with reports from 45 European stations being received at the Met Office during June 2004.  

1.4
Space-based Sub System
Availability of satellite information as inputs to operational forecast models – primarily based on use within UK Met Office but observations / forecast outputs available to others within Region VI.

1.4.1
From Operational satellites
1.4.1.1.
ATOVS data (AMSU-A + AMSU-B + HIRS) from NOAA satellites are received both from NOAA/NESDIS (with a delay of 3-4 hours) and from the new EUMETSAT ATOVS Retransmission Service (with a delay of <30 minutes).  Data are assimilated operationally into the global NWP model, with major positive impacts on forecast skill.  Data are also assimilated into regional NWP models and are available for inclusion in sub-regional models.

1.4.1.2.
Cloud water and precipitation indices derived operationally from AMSU data provide useful imagery products for forecasters.

1.4.1.3. 
Atmospheric motion vectors (AMVs) are assimilated from all operational geostationary satellites (except INSAT).

1.4.1.4.
Imagery from Meteosat is processed to generate cloud cover and cloud top-height products, which are used in the analysis of cloud in some sub-regional NWP models.  It is planned that imagery from Meteosat Second Generation will be used for this purpose from August 2004, with an improvement in products expected.

1.4.1.5. 
SSM/I data are received from NOAA/NESDIS and processed to retrieve sea surface wind speed, water vapour and cloud liquid water.  At present only wind speed is assimilated, but it has a significant positive effect on forecast skill.  SSM/I data are also the dominant data source for the NWP model’s sea-ice analysis, via sea ice products received from NCEP.

1.4.1.6. 
AVHRR data provide important inputs to operational SST analyses: for the global NWP model using NESDIS SST retrievals, and for sub-regional NWP model using SSTs retrieved from locally received data.

1.4.1.7.
SSMIS data are not yet received but expected soon.  They will be studied as a potential back-up and complement to AMSU data

1.4.2
From Research satellites
1.4.2.1 
ERS-2 scatterometer data are available, are monitored but no longer assimilated operationally. 

1.4.2.2. 
ERS-1/2 ATSR data and ENVISAT AATSR data.  In collaboration with the Rutherford Appleton Laboratory, these data are being processed and re-processed to retrieve sea surface temperatures (SSTs) of high quality for use in climate monitoring and research. 

1.4.2.3. 
CHAMP radio occultation data.  An initial forecast impact study has been run, demonstrating significant positive impact on the analysis of temperature in the upper troposphere and lower stratosphere and on subsequent forecasts.

1.4.2.4. 
MODIS winds from Aqua and Terra are currently being tested, with the plan to assimilate operationally in late 2004.

1.4.2.5. 
AIRS data from Aqua have shown significant positive forecast impact and have been assimilated operationally since May 2004.  AMSU-A data from Aqua are also used operationally.

1.4.2.6. 
Seawinds data from Quikscat are assimilated operationally.

1.4.2.7.
A sample of data from the Coriolis / Windsat mission has been received and is being studied, with a view to using the data operationally (if they can be received in near real time) and also to assess the future role of such instruments on operational satellites.

1.5 The EUCOS Programme

1.5.1.
The EUCOS (EUMETNET Composite Observing System) continues as an important EUMETNET activity within Region VI, and now has 19 members, all from within Region VI. This initiative seeks to improve Numerical Weather Prediction (NWP) products on the regional (European) scale and is expected to lead to progressively improved observational data sets by 2006.  This will be achieved by improving the in situ observational response over data sparse areas, such as the Atlantic and Mediterranean, taking in to account the growing contribution being made by satellites such as MSG.  

1.5.2
Since January 2003 it has acted with an operational status, requiring EUMETNET Members to operate their EUCOS designated stations according to an agreed set of common performance standards. [‘EUCOS Operational Report and Performance Target Review’, EUCOS/PRG/108, 19th May 2003].  These define minimum data availability, timeliness and basic quality targets for each component of the EUCOS network.  The EUCOS Programme team, based at the Met Office in Exeter, monitor network performance on a daily basis and provide regular reports to members.  

1.5.3
Recognising that the EUCOS Programme has now become well established and is able to provide the necessary regional network monitoring service, the Composite Observing System North Atlantic (COSNA) Management Group decided in August 2003 to disband and entrust its responsibilities to EUCOS. 

1.5.4.
Surface-based Sub-System
1.5.4.1. 
Upper Air Stations - The EUCOS network currently includes 47 stations.  Performance has generally been good since January 2003, although data availability from Lajes (Azores), Funchal (Madeira) and Lisboa has consistently fallen below the minimum standard expected (2 soundings per day – 00 and 12UTC).

1.5.4.2. 
AMDAR - Responsibility for the Programme was transferred from the Met Office to the Swedish Meteorological and Hydrological Institute in January 2003.  During the year, a total of more than 9.5 million reports were received from an average of 275 aircraft.  The network continues to expand; the number of potential aircraft operated by today’s European ‘AMDAR airlines’ is currently over 850, of which 584 have so far been equipped.


Efforts continue to develop ground based systems that enable the fleets to be used as efficiently as possible.  New airlines are also being approached in an effort to expand the coverage of the E-AMDAR network over data sparse areas of Europe and the Globe.

1.5.4.3. 
ASAP Ships - DWD, as the responsible Met Service for the ASAP component of the EUCOS network, continue to work hard to increase the number of upper-air soundings provided over the Atlantic and Mediterranean regions.  14 ships were operational during 2003, producing a total of 3294 soundings, fewer than expected due to technical and organisational problems and extended docking periods – and a reduction on the 2001 figure of 3880.  Performances continue to vary significantly from ship to ship with some demonstrating an ability to generate more than 400 soundings per year whilst others produced fewer than 150.


It is anticipated that the installation of new equipment on additional ships together with improvements to observing practices on some vessels and central co-ordination will significantly enhance the performance of the network over the next 3-years.  The target is to achieve 6,300 ASAP soundings per year by 2006.


The benefits of collaboration are shown by the continuing support by 6 members of the ASAP unit on the Ekosfisk oil platform in the North Sea.

1.5.4.4. 
Land Systems - EUCOS has now completed the selection of surface stations that initially comprise the surface land based component of the network.  Performance is now monitored routinely against agreed performance standards as described above.

1.5.4.5. 
Surface Marine Systems - A new EUMETNET Programme (SurfMar) was established in April 2003 to design and manage the surface marine component of the EUCOS network. Meteo-France was made responsible for this task.


Work has focussed on the preparation of a network design that will fully define the network in terms of the number (and locations where appropriate) of drifting buoys, moored buoys and VOS ships that will be operated within EUMETNET. EUMETNET Council will consider this design at their September meeting and if adopted implementation will be from the beginning of January 2005. 

1.5.5. New Observing Techniques   

1.5.5.1 EUCOS was responsible for planning and running the North Atlantic THORPEX Regional Campaign (A-TReC), an international data targeting field experiment, between October and November 2003.  During the campaign, additional ‘on-demand’ observations were made over the North Atlantic, Europe and northern Canada, with the aim of improving forecasts of potential high-impact weather events.  Observations, from AMDAR (civil aircraft), dropsondes (research aircraft), ASAP ships, radiosondes, and rapid-scan satellite winds, were targeted in ‘sensitive areas’ where their use is expected to be most beneficial to the subsequent forecasts.  It was necessary to identify suitable cases to target, provide information on the location of sensitive areas and have mechanisms in place to deliver extra observations in these areas at short notice.  NA-TReC was the first time that the real-time adaptive control of such a complex set of observing platforms had been attempted.  It was considered to be an essential preparation and ‘proof of concept’ for future targeting field campaigns.

1.5.5.2
Data impact experiments from A-TReC are currently underway involving several Region VI members and ECMWF and results are expected to start to be reported from the end of 2004.

1.5.6 Integrating Observing  

1.5.6.1 EUCOS Members, in association with EUMETSAT and ECMWF, are planning to initiate a comprehensive scientific review of the potential to better co-ordinate observation components from different systems to provide an overall approach – combining satellite surface and remote sensing observations – which better meets the user need in a cost-effective manner. 

________________________
