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Recent Developments in EUCOS
1.
Introduction

The EUCOS (EUMETNET Composite Observing System) Programme is responsible for improvements in the delivery of terrestrial observations in order to improve regional NWP in the European Domain area.  The work content of the EUCOS Programme includes the management of the operational observing networks, through the E-AMDAR, E-ASAP, E-SURFMAR and WINPROF Programmes.  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 are among the tasks of the programme.

The current period of the Programme has a five year duration (2007-2011) and a two stage approach was proposed in the programme definition.  During the Transition Phase (2007-2008) no new programmatic objectives had been set because amongst others the Space-Terrestrial Study which investigated the relative contributions of selected space based and ground based observing systems to the forecast skill of global and regional NWP models had to be finalised first in 2007.  
On the consolidated results of these studies new programmatic objectives will be developed by the EUCOS and revised by the relevant bodies of the EUCOS management structure during 2008.

Throughout the second phase of the Programme (2009-2011) the revised EUCOS design will be implemented and the EUCOS operational system will be steadily improved.

This report provides the status of the programme and a near future outlook relevant to the evolution of the GOS.
2.
Current status of the EUCOS Programme

2.1
2007 EUCOS Network

The EUCOS network design proposed in 1999 has broadly been fully implemented during the 2002-2006 operational phase.  In 2007 no major changes have been made.


Table 1
 summaries of the 2007 EUCOS Network.

	EUCOS 2007

	Oceanic segment:
	Ocean platforms
	OWS “M” (4 RW/day) and Ekofisk oil rig (2 RW/day)

2,028 TEMPs in 2007

	
	ASAP units
	16 units operated by E-ASAP producing 4,032 TEMPSHIPs in 2007

	
	Data Buoys
	89 Drifting Buoys operated by E-SURFMAR

	
	Moored Buoys
	4 moored buoys operated primarily for satellite calibration purposes by E-SURFMAR

	
	Ships
	On average 408 conventional VOS ships providing 301 daily observations and 69 automated VOS providing 799 daily observations operated by E-SURFMAR

	Aeronautic segment:
	AMDAR units
	12,750,000 AMDAR observations. On average 753 daily profiles from 112 European Airports and 389 aircraft.

	Territorial segment
(under revision):
	Radiosonde stations
	52 stations selected based on a 500 km spacing, most of them providing 2 RW/day 

34,967 TEMP in 2007

	
	Surface stations
	209 surface synoptic stations selected according to a 250 km spacing, providing hourly or 3 hourly reports
1,329,069 synops in 2007


Table 1: 2007 EUCOS Network

2.2 
Network performance

A summary of the network performance during 2007 compared with the EUCOS performance targets is provided in Table 2.


[image: image1]
Table 2: EUCOS Network Performance Summary 2007.  Since 2007 tighter targets exist.
While most components performed well, other components required improvements.  Detailed plans to recover targets were agreed; however some highlights for each network component are as follows:

2.2.1 

E-ASAP
Key figures of the availability and quality in 2007 are:
· Target of 4640 soundings on the GTS HH+100 from 16 units;
· 5235 launches on board of the ships (according to the ships’ log books);
· 4032 soundings received on the GTS;
· 77% efficiency (soundings on the GTS / launches);
· Mean timeliness < HH+100; and,
· Median burst height < 50 hPa.

[image: image2]
Figure 1: Distribution of ASAP soundings for January - December 2007

2.2.2
E-AMDAR

As could be seen from Figure 2, the network continues to grow in terms of the number of participating aircrafts.  Also the number of observations continues to grow.  The decrease towards the end of 2007 is the effect of the forced reduction in observations due to the funding concerns last quarter.

The E-AMDAR Programme fulfilled, or exceeded, the targets for timeliness, total number of observations as well as the amount of observation over Sensitive EUCOS Areas.  The targets for total number of daily profiles within EUCOS area and contribution to WWW were closely met.  
The targets for number of airports in EUCOS area observed daily and the number of 3-hourly observed airports was not fully met.
[image: image3.emf]E-AMDAR Network Performance - Jan 2000 to Dec 2007.
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Figure 2: E-AMDAR network performance – January 2000 to December 2007

2.2.3 E-SURFMAR
VOS ships
The number of manned observations reported by Voluntary Observing Ships (VOS) continued to decrease in 2007.  In last December, an average number of 240 observations were received per day from conventional “EUMETNET ships” sailing into the EUCOS area, against 310 one year before 
(-23%).  This decline is mainly linked to the decrease of port meteorological activities at different NMSs.

During the same time, the number of automated weather observations significantly increased (+39% - 785 observations per day in December 2007 - see Figure 3).  This is partly due to more simple Automated Weather Stations (AWS) installed aboard ships.  These stations correctly meet EUCOS requirements but they do not reply to other concerns such as climatology and nowcasting.


An investigation by Météo-France concluded the density of pressure observations over the Atlantic has achieved the threshold condition for global NWP. 
[image: image5.png]Bulletins per grid point:

3 5 8 10 14 18 22 28 35 45 55




Figure 3 – EUMETNET automated VOS – Data availability and timeliness, average number of hourly observations per day

Drifting buoys
Drifting buoys are the main component of E-SURFMAR to provide air pressure measurements at the sea surface.  In 2007, 76 drifting buoys were deployed in the North Atlantic.

[image: image6.emf]EUMETNET automated VOS - Data availability in the EUCOS area
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Figure 4 – EGOS then EUCOS drifting buoys – Data availability and timeliness, average number of hourly observations per day

In 2007, an average of 80 drifting buoys in operation delivered about 1900 observations per day (more than 2000 during the second half of the year - see Figure 4).  The network was extended north-eastwards through some deployments from Ocean Weather Station Mike.  The mean lifetime for the buoys which ceased to operate in 2007, was approximately 12 months.

The timeliness of drifting buoy data was still worse than this of other components.  Due to the use of the system Argos, only one third of the reports were delivered within 50 minutes and another third within the next 50 minutes.  This will change with the use of Iridium transmissions: 45 Iridium drifting buoys were ordered to be deployed in 2008.

Moored buoys
The four EUCOS moored buoys correctly worked in 2007, reporting about 33,700 observations at all.  The three K-pattern buoys (K5, M6 and Lion) reports FM13-SHIP messages whilst Cabo Silleiro report through BUFR.  The replacement of K5 by a buoy providing directional wave spectra was postponed.

2.3 Current Studies Programme Activities

In the current Studies Programme EUCOS will continue to ensure that:
· The upper-air network redesign OSE will be conducted until spring 2009;
· Proposals for a revised EUCOS upper-air network will be co-ordinated with the “EUMETNET Working Group on EUCOS Radiosonde Network”; and,
· The EURORISK-PREVIEW DTS project is progressed so that the trial period can be conducted successfully.

The Met Office is leading the Data Targeting System (DTS) project, partnering with ECMWF.  The aim of the project is to deliver additional meteorological observations over key sensitive regions to reduce forecast uncertainty for prediction and early warning of high impact weather events over Europe.
The project is progressing according to schedule.  The prototype trial demonstrated that the DTS is a very straightforward and user-friendly tool.  There is a good level of participation from EUCOS members, 18 European Met. Services have agreed to provide targeted observations.  
In addition MoUs with Bermuda and Canada have been signed.  The United States agreed in principle to deliver targeted observations.
From 4 February until 22 April 2008, extra observations were requested from 42 cases: 

· 201 observations requested (including AMDAR);
· 155 observations requested (excluding AMDAR); and,
· 110 extra observations deployed (excluding AMDAR).
THORPEX and related activities
During the summer months June to August 2007 the COPS field phase and the ETReC 2007 campaign took place.  Targets of COPS were, to get a deeper insight in the processes connected with convective precipitation events, to try out new observation instruments and to test and to evaluate especially for the convective / kilometre-scale developed numerical weather prediction models and their assimilation systems. ETReC 2007 was a regional campaign of THORPEX, which aimed at a more thorough investigation of targeted observations. EUCOS organised the support for these two international experiments.  This support consisted of about 500 additional radio soundings, which have been carried out by DWD, KNMI, Meteo-France, MeteoSwiss, and the Met Office.  Furthermore, 
E-AMDAR provided additional hourly aircraft measurements at a number of airports located in the COPS and ETReC 2007 areas of interest.
EUCOS is also supporting the THORPEX Pacific Asian Regional Campaign (T-PARC). The common goal of the Joint Project is to conduct targeted observations to advance understanding and improve the prediction of high impact weather events over and downstream of the western Pacific. The research will contribute to recommendations on the design of the future global observing system. EUCOS is supporting the DLR Falcon aircraft flights and E-AMDAR is delivering targeted observations from European aircraft flying to destinations in the western Pacilic.
MEDEX is a Mediterranean project focused on cyclogeneses and high impact weather in and around the Mediterranean area.  Regarding its scientific objectives, MEDEX looks like regional application of THORPEX.  In the short and medium term some low intensity campaigns are envisaged during the autumn and winter seasons where EUCOS is requested to deliver extra radiosonde and maybe also aircraft observations (e.g., during the winter 2008 / 2009).  During these campaigns, the preoperational PREVIEW Data Targeting System could be used as an operational tool to aid research.  In the long term, it is envisaged that the MEDEX Phase 2 activities would culminate in a major Mediterranean campaign in 2010 or 2011.
2.4
Programme design

WINPROF integration into EUCOS

The WINPROF Programme will be integrated into the EUCOS Operational Programme.  
A phased approach was chosen, starting with the managerial integration in 2008 followed by a new, fully integrated programme phase for 2009 - 2011.
Centralised Operational Monitoring and Production
As part of the stepped approach for the integration of WINPROF into EUCOS a drafting group which should scope the requirements of a new E-Programme with a centralised data hub and quality monitoring function, was set up.

Upper-air network redesign

The EUCOS Programme has been tasked to redesign the EUCOS upper-air network. The expected result from the envisaged OSE is to find the best mix of radiosonde, AMDAR, Wind Profiler and Weather Radar Wind Profiles for regional NWP requirements in Europe. A number of scenarios have been agreed, each realising a specific setting of horizontal and/or vertical spacing of observations. ECMWF, Hungary and the HIRLAM consortium take part in the experiment which starts in autumn 2008 with results to be expected in the second quarter of 2009.
2.5 Additional EUCOS contributions to progress with the implementation of relevant EGOS-IP recommendations in RA VI
2.5.1 Data coverage, distribution and coding
In accordance with the evolving WIS, the E.-SURFMAR Programme has established a web- based Metadata Data Bank which allows all European VOS operators to update online their Metadata.


EUCOS proposed an additional BUFR template for the distribution of high resolution radiosonde data.  This template was discussed at the CBS-ET Data Representation and Codes and the status was set "in validation".  Data exchange between the UK Met Office and ECMWF will be tested during the second half of 2008.


The timely availability of drifting buoy data has been improved significantly for the 
E-SURFMAR buoys by changing data communication to IRIDIUM.

2.5.2 Moving towards operational use of targeted observations


In Europe, a trial for an operational Data Targeting System is in progress.  The project is lead by the UK Met Office and the Web based solution is hosted at ECMWF.  The trial focuses on automating many aspects of the data targeting process, providing the tools and facilities necessary to streamline the decision making process to support operational adaptive observing.  Eighteen European Meteorological Services participate in the 11 month trial period during 2008 by delivering additional radiosonde ascents.  In addition Bermuda, Canada and the United States contribute to the trial. Targeted aircraft measurements are co-ordinated by the E-AMDAR Programme; E-ASAP delivers radiosonde data over the Atlantic.

2.5.3 Atmospheric moisture measurements


Ground-based GPS measurements for total water vapour have been developed in the EUMETNET Programme E-GVAP towards operational implementation.  Currently 13 centres in western Europe are processing ZTD data for E-GVAP.  Today the E-GVAP collects and distributes data from more than 800 sites.  The time for the near real-time ZTD data to arrive is short enough for assimilation in regional NWP models.  Some NWP centres have started to assimilate ZTD data after having made positive impact experiments which vary between positive and neutral impact.  The current phase of E-GVAP ends in April 2009, the follow-on programme phase will be decided in autumn.

3.
Programme outlook

EUCOS
The EUCOS Team will continue to manage and co-ordinate the delivery of the EUCOS Programme in close collaboration with the managers of the integrated programmes.  Furthermore the development of the integrated programme components will be supported, especially the addition of humidity measurements on AMDAR is of high importance.

The Quality Monitoring Portal will be further developed to fully integrate E-AMDAR and 
E-SURFMAR monitoring and to deliver comparisons of observations with the ECMWF model.

EUCOS will develop new programmatic objectives in consideration of the strategies developed for EUMETNET and PB-OBS.  Among others, an Operational Data Targeting System to be continued after the trial phase and a EUMETNET Centralised Monitoring and Production Programme, integrated as DCPC in the future WMO Information System will be proposed to the EUMETNET Council in autumn 2008.

E-ASAP
The current fleet of 15 ships will be extended by two French, one Danish, and one Icelandic ship. Satellite communication will be switched to Iridium which allows transmitting a BUFR message at the same price as a TEMP message (25 Kbyte BUFR file compared to 3 Kbyte TEMP file). 

E-AMDAR
Negotiating with airlines in order to fill the data scarce areas and refinement of the flight selection system are means to get a more even data distribution. The Humidity trial continues by installing the re-engineered version of the WVSS-II sensor in Lufthansa aircraft during summer 2008. Assuming that the sensor will perform to our satisfaction preparations for a first operational phase has to be initiated.

E-SURFMAR
VOS ships: 
Twelve simple AWS stations (Baros) will be built by Meteo-France in 2008 and installed aboard E-ASAP ships as a matter of priority. A Task Team on AWS was set up in March 2008. The main purpose is to define and agree on specifications which can be used in calls for tender for the procurement of AWS for use on observing ships recruited by E-SURFMAR participants. 

Drifting buoys:
The deployment of drifting buoys will continue with an extension in the north-east of the North Atlantic; an area where a lack of air pressure measurements is evident.

____________
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[image: image7.emf]EGOS then EUCOS drifting buoys - Data availability
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