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Summary:

E-GVAP is nearing its end (with 3 months to go). The milestones and 



main goals have been achieved. 

The ground based GNSS observing system continues its growth, with a steady increase in the number of unique sites included, and significant improvements of coverage in member states with relatively poor coverage.
Today, the ground based GNSS observations are assimilated operationally at two member institutes, reporting a positive impact on forecast skill. More member institutes are expected to start operational utilisation during 2009.

A follow up programme, E-GVAP-II has been formulated and approved by PB-OBS and Council, assuring the continuation of the ground based GNSS observing system built up in the current E-GVAP.
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For information and comment
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1. Headlines

· The observing network continues to expand. More sites becoming available in general. In particular from Nordic countries and Spain, but also elsewhere.
· New Spanish processing centre now delivering data to E-GVAP.
· Automatic detection and feedback of (certain) changes in GNSS processing now established.

· Successful E-GVAP workshop and joint expert team meeting in November.

· E-GVAP observations currently used operationally at 2 European met centres, giving a positive impact on NWP forecast scores. More members expected to start operational use during 2009.
· E-GVAP-II proposal accepted by EUMETNET Council (incl. changes requested by PB-OBS and E-GVAP plenary meeting). E-GVAP-II will continue and improve the observing system set up in E-GVAP-I.

2. Status of programmatic targets 
2.1. E-GVAP current setup

Contact and information points

· Information, monitoring, validation: http://egvap.dmi.dk
· Access to “private” sector of homepage: uid=egvap, pw=gps2user

· email egvap@dmi.dk (reach team members at DMI, KNMI, and UKMO)

· phone (+45) 3915 7445 (Henrik Vedel)
E-GVAP team
· Management. DMI, Henrik Vedel, hev@dmi.dk
· Database and UKMO processing: Jonathan Jones and Dave Offiler, jonathan.jones@metoffice.gov.uk, dave.offiler@metoffice.gov.uk
· Data validation and feedback. KNMI, Siebren de Haan, siebren.de.haan@knmi.nl.

Access to E-GVAP GNSS meteorological data

· BUFR via GTS. Incoming GNSS meteorological data are encoded into BUFR and distributed via GTS
· ftp-server. Incoming GNSS meteorological data are available at the E-GVAP ftp-server operated by UKMO. To gain access contact Dave Offiler or Jonathan Jones.
· IWV films. Accessible via E-GVAP homepage.
· Non member access. “Open” policy, granting access to institutions which want to study the observations, possibly prior to becoming members (which is in the interest of the current members), or which want to use parts of the data for scientific or educational purposes. Policy re-considered at each plenary meeting, open access to be closed in indication of miss-use.
13 Members: Belgium, Croatia, Denmark, Finland, France, Iceland, Netherlands, Norway, Rep. of Ireland, Spain, Sweden, Switzerland, United Kingdom.
Timeline Started April 2005, end March 2009. To be followed by E-GVAP-II, starting April 2009.

2.2. Milestones
The milestones of E-GVAP has been achived. Details:
Year 1 milestones

· Succesful setup of liaison group and the two expert groups and first years reports from those. Achived.

· Succesful setup of hub to receive GPS meteorological data, distribute them and archive them. Achived.

· Start of quality measurements/report facility. Achived

· An agreement with EUREF about use of GPS data. MoU made, transfer of met data has been set up. 

· Recommendations for design of regional/national networks for water vapour determination. Final TOUGH report on this has been made, based on input from most of the experts in the E-GVAP expert team.  UK Met Office document on installation of GPS sites.
Year 2 milestones

· Formal arrangements with national organisations assuring delivery of GPS data to hub for a multi-year period. Either via NMS or directly with E-GVAP. Achived in most E-GVAP countries.

· Operation of quality measurement/report facility. Quality measured against NWP, radiosonde an dother available meteorological data. Reported quarterly. Achived, reported on web.

· Workshop on the production and use of GPS data (possibly in connection with project meeting).  Workshop successfully held November 6 at DMI.
Year 3 milestones

· Formal arrangements with facilty which can process ”raw” GPS data which might become available in Europe, but are not processed already by current GPS processing centres for whatever reason. Current processing centres have capacity to process additional data.
· Functioning automated quality control of GPS meteorological data against GPS meteorological data from nearby stations, other GPS networks with common stations, and against NWP data and other meteorological observations. Automated near real time feedback to owners of problematic stations and processing centres processing the station(s) in question. Periodic feedback to all involved parties. Automated quality control in place as well as automated feedback to egvap_operational@dmi.dk
· Organised support for expansion of network in regions with poor coverage, and for GPS sites collocated with radiosonde sites, airport (AMDAR), and other meteorological sites. MoU established between EUREF and EUMETNET supports site sharing as an important form of EUREF EUMETNET collaboration. Supersites, with complementary observing equipment.
Year 4 milestones

· Ongoing processing of ground based GPS data from an increasing European GPS network. Is taking place. Will continue (and improve) in E-GVAP-II

· Review of processing, utilisation, and impact of ground based GPS data at European meteorological services. Documented in presentations from E-GVAP workshop November 2008. Introduction and overview will be made.

· A review/discussion of the future route for European ground based GPS observations for meteorology.

· Proposal for E-GVAP-II and the approval of it.

2.3. Observation network, performance, monitoring
Continuous, automatic monitoring of quality and timeliness is in place. Accessible via E-GVAP homepage http://egvap.dmi.dk under item validation.
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The flow of processed GNSS meteorological data from the processing centres to the ftp-server and to the GTS as BUFR messages. IGE is a new Spanish processing centre. IEEC is no longer processing GNSS data for E-GVAP. The centres in green are in E-GVAP members countries, the blue not.

Map from homepage showing European GNSS sites included in the NRT reporting. Coloured according to latency. At the validation site each sub map and station symbol is clickable for further information about region and validation of the data from each station. 

In E-GVAP there is a goal that the GNSS delay data should be available within 90 minutes of their valid time. At MetO both the percentage observations arriving within 90 minutes and the time at which 90 % of the observations have arrived is monitored.

The arrival statistics is related both to the GNSS processing strategy and to the amount of data to process versus the resources. In some cases fast processing has lead to lack of data at the start of the processing and as a result more noisy GNSS delays.   
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Number of GNNS stations for which E-GVAP gets ZTDs. from different processing centres.
Timeline running from start of E-GVAP to present.
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Percentage of observations from each processing centre arriving within 1h30min of valid time. Timeliness is Important for usage in regional NWP with short cut-off time in data assimilation, where cut-off times typically vary between 1h40 and 2h.
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Distribution of arrival times for delay observations in 15 minute bins.

Arrival statistics for all centres for each hour each day is available at the monitoring page.
2.4. E-GVAP Supersites 

A number of so-called supersites have been invented in E-GVAP. They were not part of the original E-GVAP plan, but were invented at an expert team meeting. A supersite is a site which functions simultaneously as GNSS site and/or TEMP site and/or WVR site and/or other observing equipment capable of delivering delay estimates.

All processing centres in E-GVAP are requested to process the supersites.

The supersites serve two main purposes.

1. Enable easy comparison of the processing by the different ACs. Useful in determining best processing practices.

2. Enable verification via comparison with delay estimates from independent observing systems

In the next phase of E-GVAP the common processing of the supersites will be used to develop real time quality control.

The location and performance of the supersites can be followed via the E-GVAP homepage.
2.5. EGVAP workshop

At the workshop at DMI, Nov 6 2009, experts described ground based GNSS meteorology, from collecting and processing of GNSS data, to utilisation via data assimilation and use of IWV-films in now-casting, ending with future prospects.
The presentations were well received by the audience, more than 20 people partook in the workshop, both from the meteorological and geodetic side.

Good for both new-comers and experts to see the ’other’ sides work described in detail.

All presentations can be found at the E-GVAP homepage. They give  good insight into both processing, monitoring and validation, and assimilation of ground based GNSS data.
2.6. MoU with EUREF, data exchange

On the inter European level the data exchange is governed by an MoU between EUMETNET/E-GVAP and EUREF (an association, somewhat like EUMETNET, of geodetic institutes working on geodetic positioning).
The MoU both describe exchange of data in both directions, and encourage close collaboration between the parties in the future, where mutually beneficial.

The access to EUREF GNSS data has been open since the beginning of E-GVAP, and we have a very fine collaboration with EUREF and the underlying institutions. 
The access of EUREF partners to meteorological data has been set up in regi of E-GVAP during 2008. The data included are SYNOP pressures, temperatures and humidities, as well as the part of operational TEMP observations necessary for determination of atmospheric delays. These data are useful for verification of the GNSS meteorological estimates. Access is institute specific, password restricted. As separate document regarding acceptance of conditions of use and providing name of a responsible person, has been made, in order to ensure the provision of meteorological data does not conflict ECOMET rules, nor EC equal access rights.

The collaboration with EUREF is in part taking place via the E-GVAP liaison group, and in part via the expert team meetings. The members of the liaison group are:

· Joao Agria Torres, Chairman of EUREF.

· Elmar Brockmann, Swisstopo

· Hans van der Marel, Tech. Univ. Delft.

· Carine Bruyninx, Roy. Obs. Belgium, EUREF coordinator

· Henrik Vedel E-GVAP, DMI

· Jonathan Jones E-GVAP, UK Metoffice

· Siebren de Haan E-GVAP, KNMI
2.7. E-GVAP expert teams

The expert teams on data processing and data usage have had two joint meetings during 2008. Joint meetings are found to be very beneficial by the experts.

The expert teams meetings have turned out to become the primary contact point between the meteorological and geodetic side. The processing team involves both the real processing experts, and people from institutes starting to process GNSS data for delivery to E-GVAP (i.e. a teaching aspect).

The expert team meetings are open. The presentations from the meetings are available via the E-GVAP homepage.
The members of the E-GVAP expert team on data processing are:

· Rosa Pacione & Francesco Vespe, ASI, Italy

· Jan Dousa, GOP, Czeck Republic.

· (Etienne Orliac, Univ. Nottingham, UK, recently stopped)

· Elmar Brockmann, Swisstopo, Switzerland

· Galina Dick, GFZ, Germany

· Jan Johansson, Chalmers Tech. Univ., Sweden

· Marcelino Valdes & Miquel Angel Cano, IGE, Spain

· Romain Fages & Jacques Beilin & Therry Duquesnoy,  SGN/IGN, France.

· Eric Pottiaux & Carine Bruyninx, ROB, Belgium

· Jonathan Jones (responsible person), Siebren de Haan, Henrik Vedel.
The members of the E-GVAP expert team on data usage are:
· Gemma Bennit (previously Adrian Jupp) & Dave Officer, UKMO, 

· Daniel Leuenberger, MeteoSwiss.

· Jana Sanchez Arriola, AEMET, Spain

· Patrick Moll (previously Paul Poli), Meteo-France.

· Maria Tomassini stopped at  DWD.  

· Henrik Vedel, DMI and E-GVAP (Responsible person)
· Jonathan Jones, UKMO and E-GVAP

· Siebren de Haan, KNMI and E-GVAP. 

From the most recent expert team meeting some highlights can be mentioned:

· Some users voiced interest for non European data, e.g. US, Japanese and IGS global data.
· Processing centre GFZ will test use of low cost GNSS L1 receivers in connection with reference network of L1/L2 recievers. If succesfull this will enable densification of a GNSS network for meteorological purposes to reduce in price by an order of magnitude.
· Use of ground based GNSS data for climate monitoring requires not only a re-processing of the orginal data, with same software for whole period, but also careful inspection of any change in the GNSS installation over the period.
· A group from Turkey took part in both the E-GVAP workshop and the expert team meeting. One question to consider is how interested EUMETNET members are in GNSS observations from Turkey.
2.8. E-GVAP collaboration with EUCOS
The EUMETNET ground based GNSS observing network is at some stage to move into EUCOS. During 2008 the collaboration between the EUCOS and E-GVAP teams has increased and become more formal. It is now planned to make E-GVAP monitoring accessible via the developing EUCOS monitoring portal. Close collaboration has been established regarding sharing of information and invitation to relevant meetings at each side.
3. Communication and cooperation

Past meetings:

· E-GVAP 5´th plenary, Jan. 2008, Météo France, Toulouse

· EUMETNET programme managers meeting, March 2008, Brussels

· EUMETNET central data hub prop. meeting (E-VCOMP), March 2008, Offenbach

· Expert teams on both data processing and data usage, May 6-7, 2008, Potsdam, Germany

· EUREF annual symposium, primo June, 2008.

· EUMETNET PB-OBS, ultimo June, 2008, Graz

· IGS meeting, summer 2008, USA (collaboration with expert team members on disc. of access to more frequent updates of orbit data).

· 6’th plenary meeting, September 16, Dubrovnik

· Council meeting (E-GVAP-II), October 16, 2008

· E-GVAP workshop on data usage, Nov. 6, DMI, Copenhagen.
· E-GVAP joint expert team meeting, November 7, DMI, Copenhagen.

· PB-OBS meeting Nov. 2008, Portugal.

· E-GVAP 7’th and final plenary meeting, Jan. 20 2008.

Next period meetings:

· EUMETNET Programme managers meeting, primo March 2009, Offenbach.
· EUCOS PM meeting, primo March 2009, Offenbach

· PB-OBS, June 2009, Italy.

· EUREF annual symposium, June 2009.

· E-GVAP joint expert team meeting, KNMI, November 17, 2009

· E-GVAP-II 1`st plenary meeting, KNMI, November 18, 2009

Maillists

To facilitate easy communication of E-GVAP matters the following mail aliases have been set up. Some of these are involved in the forwarding of automated feedback.

· egvap_operational@dmi.dk To people/institutes using E-GVAP products operationally or preparing operational use.

· egvap_suppliers@dmi.dk To all processing centres supplying data to E-GVAP

· egvap_user_wg@dmi.dk To all member members of expert team on data usage.

· egvap_processing_wg@dmi.dk To all member members of expert team on data processing.

· egvap_users@dmi.dk To all people interested in E-GVAP and ground based GNSS meteorology

· egvap_members@dmi.dk To all member representatives of E-GVAP (you, if you are not here in place of somebody else).

· egvap_gts@dmi.dk and egvap_gts@dmi.dk and egvap_exrads@dmi.dk. For messages related specifically to GTS, ftp and exrads related matters.

· egvap_supersites@dmi.dk Regarding supersites specific issues. 

· + a few

To see who is on each list use the E-GVAP homepage. To get on/off a list, send a mail to hev@dmi.dk.

Se about Liaison group, Expert team on data processing, Expert team on data usage and EUCOS collaboration in section 2.

ECOMET: Discussions between Ton Donker, KNMI and E-GVAP team. 
EUMETSAT/ESA

We have started discussions with the team at EUMETSAT working on the processing of GNSS radio occultation data (GNSS data from receivers on board satellites instead of receivers on ground) about the possibility of sharing and exchanging information necessary for the processing of GNSS data in general, in particular calculation of “orbits and clock error corrections”.
4. Benefits Delivery

· E-GVAP data are assimilated operationally now by two members. Both members find the E-GVAP data to have a positive impact on forecast skill.

· Notice the update of the IWV films generated for now-casting purposes, visible via the E-GVAP, under products. Now separate films are available for Europe, France, Germany Benelux, Nordic Countries, and UK.
· The presentations from the E-GVAP workshop provide for the non experts into the production and utilisation of the ground based GNSS meteorological observations. The presentations are available via the E-GVAP homepage.

· For the experts the presentations from the E-GVAP expert team meetings describe recent improvements in both utilisation and processing of E-GVAP data.

5. Financial report

	Income First project year
	DDK
	Euros
	Note

	Belgium
	kr 64.577
	€ 8.668
	

	Denmark
	kr 43.329
	€ 5.816
	

	Finland
	kr 32.139
	€ 4.314
	

	Iceland
	kr 2.116
	€ 284
	

	Ireland
	kr 20.763
	€ 2.787
	

	Netherlands
	kr 100.337
	€ 13.468
	

	Norway
	kr 39.694
	€ 5.328
	

	Spain
	kr 149.909
	€ 20.122
	

	Sweden
	kr 60.844
	€ 8.167
	

	Switzerland
	kr 71.356
	€ 9.578
	

	United Kingdom
	kr 375.987
	€ 50.468
	

	TOTAL
	kr 961.050
	€ 129.000
	

	
	
	
	

	Income Second project year
	
	
	

	Belgium
	kr 60.231
	€ 8.085
	

	Denmark
	kr 40.607
	€ 5.451
	

	Finland
	kr 31.468
	€ 4.224
	

	Iceland
	kr 1.960
	€ 263
	

	Ireland
	kr 23.899
	€ 3.208
	

	Netherlands
	kr 98.708
	€ 13.249
	

	Norway
	kr 44.142
	€ 5.925
	

	Spain
	kr 162.517
	€ 21.814
	

	Sweden
	kr 57.729
	€ 7.749
	

	Switzerland
	kr 68.220
	€ 9.157
	

	United Kingdom
	kr 371.569
	€ 49.875
	

	Total
	kr 961.050
	€ 129.000
	

	
	
	
	

	
	
	
	

	Income Third project year
	
	
	

	Belgium
	kr 34.590
	€ 4.643
	

	Croatia
	kr 5.588
	€ 750
	1

	Denmark
	kr 23.319
	€ 3.130
	

	Finland
	kr 18.074
	€ 2.426
	

	France
	kr 403.544
	€ 54.167
	

	Iceland
	kr 1.125
	€ 151
	

	Ireland
	kr 13.723
	€ 1.842
	

	Netherlands
	kr 56.687
	€ 7.609
	

	Norway
	kr 25.352
	€ 3.403
	

	Spain
	kr 93.341
	€ 12.529
	

	Sweden
	kr 33.153
	€ 4.450
	

	Switzerland
	kr 39.180
	€ 5.259
	

	United Kingdom
	kr 213.398
	€ 28.644
	

	TOTAL
	kr 961.072
	€ 129.003
	

	
	
	
	

	
	
	
	

	Income Fourth project year
	
	
	

	Belgium
	kr 43.952
	€ 5.900
	

	Croatia
	kr 3.543
	€ 476
	1

	Denmark
	kr 29636
	€ 3978
	1

	Finland
	kr 22.963
	€ 3.082
	

	France
	kr 255.710
	€ 34.324
	

	Iceland
	kr 1922
	€ 258
	1

	Ireland
	kr 17.440
	€ 2.341
	

	Netherlands
	kr 56.687
	€ 9668
	

	Norway
	kr 32.212
	€ 4.324
	

	Spain
	kr 118.593
	€ 15.919
	

	Sweden
	kr 42.126
	€ 5.655
	

	Switzerland
	kr 49.782
	€ 6.682
	

	United Kingdom
	kr 271.143
	€ 36.395
	2

	TOTAL
	kr 661049
	€ 129.000
	

	
	
	
	

	GRAND TOTAL
	kr 3.844221
	€ 516003
	3

	
	
	
	

	
	
	
	

	PM salary Expenses
	
	
	

	PM Apr. 2005 – March 2006
	kr 206233
	€ 27682
	

	PM Apr. 2006 – March 2007
	kr 294472
	€ 39526
	

	PM Apr. 2007 – March 2008
	kr 288882
	€ 38776
	

	PM Apr. 2008 – Dec 2008
	kr 329117
	€ 44177
	4

	Expenses KNMI 2005
	kr 189.975
	€ 25.500
	

	Expenses KNMI 2006
	kr 189.975
	€ 25.500
	

	Expensen KNMI 2007
	kr 189.975
	€ 25.500
	

	Expenses KNMI 2008
	kr 189.975
	€ 25.500
	

	
	
	
	

	Hub and processing at UK Met Office 2005
	kr 189.975
	€ 25.500
	

	Hub and processing at UK Met Office 2006
	kr 189.975
	€ 25.500
	

	Hub and processing at UK Met Office 2007
	kr 189.975
	€ 25.500
	

	Hub and processing at UK Met Office 2008
	kr 189.975
	€ 25.500
	

	
	
	
	

	Total expenses to PM salary + 

UKMO and KNMI work
	kr 2.638.504
	€ 354.162
	

	
	
	
	

	Expenses - travels - 1-3 project year
	kr 262.919
	€ 35.291
	5

	Expenses - travels - 4 project year
	kr 169.554
	€ 22.759
	5

	
	
	
	

	
	
	
	

	TOTAL RESULT
Current (yet see note 3).
	kr 773244
	€ 103791
	

	
	
	
	

	TOTAL RESULT

expected at end of programme
	kr 596000
	€ 80000
	6


1) Not received
2) Original invoice to UKMO incorrect, supplementary payment from UKMO requested. 
3) On the reasonable expectation that 1+2 pays (in total € 14895 are not received yet).
4) PM expenses for January – March 2009 will add to PM expenses for last period.
5) Based on accounting as of 3/2 2009. Additional substantial re-imbursement claims from E-GVAP expert team members can be expected.
6) Reduction with respect to current result due to PM work and to additional travel claims for E-GVAP experts.
6. Risks and issues
7. Programme change requests to Council
The surplus money generated in E-GVAP should be handed back to the members. For this to be fair it should be done in proportion to the payments of the members toward E-GVAP over the last two years (3rd and 4th period). (Two members entered after the start of E-GVAP, at the start of the 3rd period. Upon entry they made a payment toward ´previous investments´.)
1. This might be done directly to the involved members.
2. It could be done, possibly involving less manpower at the different member institutes, via lowering of the E-GVAP-II contributions for the first period of E-GVAP-II. The latter is possible, since all members of E-GVAP-I have decided to join also E-GVAP-II. In case additional EUMETNET members currently not part of E-GVAP decides to join E-GVAP-II, the E-GVAP-I surplus will not be used to lower the payment of the new members. 

Finally, notice that the E-GVAP-II budget was lowered relative to the E-GVAP-I budget, such that in E-GVAP-II income and expenses are expected to balance at the current  level of activity in E-GVAP.
The members of Council which are also members of E-GVAP should decide which mechanism for return of the surplus they prefer. As PM of E-GVAP-I and II I propose the second option.

8. Outlook 2009 
E-GVAP is expected to transfer smoothly into E-GVAP-II, when March becomes April, with the same responsible member, and same members contributing manpower to the E-GVAP team.  
The EUMETNET Office is preparing a draft programme decision for E-GVAP-II, which is expected to pass Council during late winter/early spring 2009, possibly via a consultation prior to the spring Council meeting, providing the foundation for the contracts to be made between the members and the PM institute for the next phase.

The EUMETNET members which currently have accepted to partake in E-GVAP-II are the same 13 members being now part of E-GVAP-I.

A primary goal of E-GVAP-II is to establish real time quality control of the ground based GNSS meteorological data. This will become a key working field already in 2009.

For E-GVAP-I the main work in the remainder period is to make the final report for the whole project, including both project achievements and final accounting.
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