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	SUMMARY AND PURPOSE OF DOCUMENT

The document provides information on the activities of the Network of European Meteorological Services (EUMETNET) Composite Observing System (EUCOS)  relevant to the CBS Open Programme Area Group on Integrated Observing Systems (OPAG-IOS) and the ET-EGOS.



ACTION PROPOSED


The Meeting is invited to note the information contained in this document when considering its recommendations.

____________
RECENT DEVELOPMENTS IN EUCOS
1. Introduction
1.1
The general objective of the EUCOS Operational Programme is to optimise the composite observing system, aiming at an increase of data collection from significant data sparse areas to improve forecast quality. As the Programme progresses, the objectives will require further consideration responding, for example, to new findings from OSEs that help to define the contributions made by the various components of the terrestrial composite observing system and the performance of a revised upper-air design. It will also be vital to take into account the increasingly important contribution made by the space segment, therefore the EUCOS network (which also includes the following EUMETNET Programmes E‑AMDAR, E‑ASAP, E‑SURFMAR and E‑WINPROF) must be designed to best complement the operational space segment, and this should be an ongoing process. Since summer 2010 and until the end of the current programme phase which has been prolonged until 31st December 2012 the EUCOS PM has been nominated being the interim Capability Programme Manager Observations in EUMETNET. This means that EUCOS will also coordinate its activities with the Observing Programmes E-GVAP and OPERA and with any other Observation related working group of EUMETNET.
1.2
Important deliverables of EUCOS are the coordination of NMSs owned territorial networks, data quality monitoring, fault reporting and recovery, a studies programme for the evolution of the observing networks and liaison with other organisations like WMO. This report provides the status of the programme and a near future outlook relevant to the evolution of the GOS.
2. EUMETNET Observation Roadmap Development

2.1
EUMETNET is currently developing roadmaps for its capability areas Forecasting, Climate and Observations and for the two priority policy areas EU and Aviation for the period 2012-2020. The roadmaps have to be compiled by so called Drafting Teams by mid of September 2011. Afterwards the governing EUMETNET bodies “Science and Technology Advisory Committee”, “Policy and Finance Advisory Committee” and “Assembly” will scrutinize and approve the roadmaps.
2.2
EUMETNET has defined the following two Observation goals:

O1. EUMETNET will develop an integrated composite observing system for Global, Regional and 1 km Scale Convection Resolving Models and for Climate, building on existing infrastructure;
O2. EUMETNET will ensure that observational and climate data gathered by the composite observing system will be of appropriate quality to meet the requirements of NWP and climate by working with Members to share and implement best practice and methodologies within the system.
2.3
This especially means that the remit of EUCOS will be widened to also serve global and km-scale NWP now.

2.4
The Observation Roadmap will have to describe and define activities which will help EUMETNET and its Members to achieve these goals.

2.5
The OBS Roadmap development was started with a brainstorming about potential Observation activities. This was followed by a gap analysis of Observations with respect to Forecasting and Climate requirements. In a third step a ranking of a list of key activities was conducted. This list contains high level descriptions of potential observation activities which will be concretized in the next step. 
3. Current status of EUCOS

3.0.1
Table 1 shows the 2010 EUCOS Network and summarises its 2010 performance. 

	                                                       EUCOS 2010

	Oceanic segment
	Ocean platforms
	Ekofisk oil rig (2 RW/day)

694 TEMPs in 2010

	
	ASAP units (E-ASAP)
	18+1 units operated by E-ASAP producing 5,157 TEMPSHIPs in 2010 (temporary land station Egilstadir 04089 provided soundings on behalf of E-ASAP)

	
	Drifting Buoys (E-SURFMAR)
	On average 109 drifting buoys providing 848,850 messages in 2010

	
	Moored Buoys (E-SURFMAR)
	4 moored buoys providing 30,282 messages in 2010

	
	Ships (E-SURFMAR)
	On average 133 daily operating conventional VOS ships providing 305 daily observations (annual total 112,984 obs.) and

67 daily operating automated VOS ships providing on average 1,060 daily observations (annual total 388,509 obs.)

	Aeronautic segment

E-AMDAR
	AMDAR units
	In total 17.01 Mio. AMDAR observations including additional data
. On daily average 962 profiles from 133 European airports and 524 aircraft. Taking only EUCOS funded observations into account 13.60 Mio. E-AMDAR observations and 817 profiles were provided from 125 airports per day.

	Territorial segment
	Radiosonde stations
	52 selected stations based on a 500 km spacing providing 2 RW/day: 37,566 TEMPs in 2010

	
	Surface stations
	Surface selected synoptic stations according to a 250 km spacing, providing hourly or 3-hourly messages (210 stations till 11th May 2010 later 268 stations):
1,749,833 SYNOPS in 2010

	Vertical profiles segment E-WINPROF
	Wind profilers (WP)
	21 operational wind profilers providing half-hourly vertical wind profiles: 486,791 observations in 2010 (6 non-operational WPs providing 72,188 profiles)

	
	Weather radars (WRWP)
	33 operational weather radars providing vertical wind profiles:
881,948 observations in 2010

(68 non-operational WRWPs due to quality or format issues providing 1,903,263 profiles)


Table 1: 2010 EUCOS Network
3.0.2
The performance of most of the EUCOS networks improved compared to 2009. The EUCOS network design has broadly been fully implemented during the 2002-2006 operational phase. Since 2007 no major changes have been made. In spring 2010 an updated EUCOS surface land station list was established to close major gaps in the network and to allow new EUCOS members to add surface land stations to the network. In 2010 work was still in progress to coordinate the EUCOS surface network design with ECSN (European Climate Support Network) to take into account climate requirements on station history, quality and spatial distribution according to climatological gradients.
3.0.3
During the volcanic ash situation over Europe between 15th and 23rd April 2010 a temporary total loss of AMDAR measurements over Europe for some days was caused by the closure of airspace. Thanks to the good cooperation in EUMETNET the EUCOS team was able to coordinate additional radiosonde launches during the events. 16 EUMETNET Members contributed with up to 4 launches per day from most of their sites. 
3.1. EUCOS network design and Studies Programme

3.1.1
The EUCOS upper-air network redesign is based on the outcome of Observing System Experiments (OSE). Results of the studies conducted during 2009 were presented by scientists from ECMWF, OMSZ and HIRLAM at the E-SAT meeting in March 2010 and conclusions and recommendations were developed. The final reports of the UANR OSEs were delivered by ECMWF, OMSZ and the HIRLAM group in the beginning of 2010.

3.1.2
At a specially convened workshop back to back with the PB-OBS 21 meeting the results were presented by the authors of the studies and discussed with PB-OBS members. With regard to the results of the future upper-air network design, PB-OBS decided that EUMETNET works towards a denser network of upper-air observations by combining radiosonde and E-AMDAR networks. This integrated network comprises of the existing roughly 90 operational radiosonde sites of EUMETNET Members and airports visited 3 hourly by E-AMDAR aircraft.
3.1.3
In order to assess the impact of sea level pressure measurements from drifting buoys and voluntary observing ships (VOS) on numerical weather prediction over Europe, it was proposed at the 2009 E-SAT meeting to conduct an OSE study. ECMWF conducted this study in combination with OSEs on the impact of GPS Radio Occultation (GPSRO) data during 2009. Results were presented at the E-SAT meeting and PB-OBS21 in March 2010.
3.1.4
The study showed a clear positive impact of buoy data, strongest at 1000 hPa but lasting up to 500 hPa. The impact is stronger and lasts longer when GPSRO data are used. The present density of additional buoys - compared to the situation before E-SURFMAR started -, has a visible but moderate impact in terms of forecast scores. The impact of E-SURFMAR observations was clearly visible in cases of severe weather events like the winter storms ‘Klaus’ (January 2009) and ‘Xynthia’ (February 2010). The influence was slightly positive for 24h forecasts but remarkable for 48h and 96h predictions.
3.2. E-AMDAR

3.2.1
In 2010 all EUCOS targets were met except the number of daily visited airports. Two more airlines, FinnAir and easyJet, started providing data to E-AMDAR. This leads to a better coverage especially over NE and NW Europe. E-AMDAR proceeded with preparations for an extended test of the WVSS-II humidity sensor. Two sensors were mounted on the UK FAAM research aircraft. The E-AMDAR Team participated in the WMO WIGOS Pilot Project for AMDAR and contributed to the development of a new AMDAR BUFR template. Furthermore an initiative was taken in the ARINC Data Link Users Forum to update the industrial standard ARINC620 for weather reporting from aircraft to ground.
3.3. E-ASAP

3.3.1
During 2010 the fleet increased from 15 to 19 active stations. One of the stations is operated as a land station in NE Iceland. 5181 soundings (4885 by HH+100) were disseminated over the GTS from all stations (including the Icelandic land station). On average, 87% of the performed launches were disseminated over GTS. By the end of 2010 all 18 ASAP ships were equipped with Iridium satcom systems to enable HiRes BUFR reporting. Some stations will commence HiRes Bufr reporting in 2011. One further (optimised) Shed Launcher was procured as replacement for one of the old container launchers.
3.4. E-SURFMAR

3.4.1
A further increase of the number of observations reported by European S-AWS in general

and E-SURFMAR S-AWS most especially can be reported for 2010. The first installations of BaRos S-AWS (autonomous S-AWS, measuring SLP only) onboard ships plying in the Mediterranean Sea could be realised thanks to collaboration with MOON participants.
3.4.2
The preparations for a common procurement of S-AWS by EUMETNET Members and E-SURFMAR were further progressed by drafting the documents required for a tendering process.
A decrease of operational lifetimes of drifting buoys deployed during 2010 has been observed.
3.4.3
GTS data transmission for two moored buoy networks in the Mediterranean Sea: RON (Italy) and Poseidon (Greece) has been implemented. A further enhancement of E-SURFMAR Quality Control tools and of the VOS metadata database could be achieved.
3.5. E-WINPROF

3.5.1
About 20 wind profilers and about 35 (by end of 2010) ‘weather radars’ which are classified ‘operational’ have met all EUCOS performance targets on data availability, timeliness and accuracy all over the year.

3.5.2
The number of wind profilers being classified ‘operational’, i.e. providing good quality data, suitable for data assimilation, remained stable over the year. The number of ‘weather radars’ providing good quality wind profiles (e.g. VAD or VVP products) further increased.
3.5.3
E-WINPROF furthermore worked on an improvement of its IT-infrastructure and started disseminating daily network status emails (on working days only) to all system operators and interested members. 

3.5.4
Wind profiler data provided by the CWINDE hub are mainly used by NWP. NWP centers in Europe, like ECMWF, UK Met Office, Météo-France, DWD, the HIRLAM group and MeteoSwiss are now using those data in their operational data assimilation.
3.6. E-GVAP

3.6.1
The GNSS based observing system for ZTD data continues to grow. Now ZTD estimates from about 1550 different GNSS unique sites are processed made available in near real-time.
3.6.2
Automatic quality control (AQC) is getting closer. First versions were demonstrated at expert team meetings. One E-GVAP Analysis Center is now producing global data in test mode and another one will follow shortly.
3.7. OPERA

3.7.1
Several documentation projects have been completed during 2010. A document on radar site selection and protection, a document on effect of wind turbines on weather radars and a document proposing a quality index for radar data have been compiled and are publicly available at the OPERA web site. 
3.7.2
A major achievement was the development of the OPERA data centre, named Odyssey, collecting single radar data from Members, producing 2D products and disseminating these back to Members. This project was mostly completed by the end of 2010 and the start of the pre-operational phase was in January 2011.The 2D products which are currently produced are a maximum reflectivity composite, a near-surface rain rate composite and an hourly accumulation of rain composite.
3.7.3
New versions of OPERA BUFR software, tables, and tools to produce radar data in HDF-5 have been released. Members have started providing radar volume data compliant to the OPERA data information model (ODIM).
4. Outlook on EUCOS developments planned for 2011
4.1. EUCOS
4.1.1
Important tasks for EUCOS are to finalise the EUMETNET Observation roadmap development, to evaluate the Data Targeting System trials from 2008 and 2009 and to further improve the central EUCOS Quality Monitoring tools.
4.2. E-AMDAR

The E-AMDAR extended humidity trial will continue. The Programme will carry out an experiment with increased resolution in profiles, provided by one airline.

Pending verification tests of the new WMO AMDAR BUFR Template, and subsequent formal adoption of the Template by WMO, E-AMDAR will cease processing data to GTS in FM42 format and use BUFR only.
4.3. E-ASAP

4.3.1
There shall be no change to the current ASAP fleet of 18 ships and one land station.
4.4. E-SURFMAR

4.4.1
A few more BaTos (integrated S-AWS) stations and a few BaRos (autonomous S-AWS, measuring SLP only) will be installed during 2011. The latter especially in the Mediterranean Sea thanks to the collaboration with MOON Members.
4.5. E-WINPROF

4.5.1
E-WINPROF intends to implement a technical support team during 2011. This team will actually improve sharing knowledge among Members running wind profilers.
4.5.2
Another functionality to be developed and implemented on E-WINPROF servers is the ability to block data dissemination of questionable/poor quality observations and the management of the necessary support/resources to resolve issues in a timely manner.
4.6. E-GVAP

4.6.1
Central aspects for 2011 are to make AQC operational, to make operational the E-GVAP component of the common EUCOS Quality Monitoring Portal, to address a timeliness issue by enabling more frequent, non hourly, data upload and to attempt getting access to data from member countries with currently poor or no EGVAP coverage.
4.7. OPERA

4.7.1
During 2011 the central task for OPERA is to work towards increasing the number of radars contributing to the Odyssey composites and towards increasing the composite quality.
4.7.2
Another deliverable is to draft documents reporting on the ongoing OPERA projects on radar data quality, dual polarization and X-band radars.
4.7.3
Furthermore OPERA is trying to increase the number of WRWP reaching the quality standard set by EUCOS and to complete the harmonization of data formats being used operationally (OPERA BUFR template).
__________
� Additional E-AMDAR observations: sub-3-hourly data requested by DWD, Met Office and Météo�France





