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1 E-GVAP timeline, members, and economy
1.1 Timeline

E-GVAP was started April 1’st 2005, following decisions by the EUMETNET Council in September and December 2004. E-GVAP is planned to run for 4 years. 
This report is written 25 months into the programme, at the beginning of the 3´rd period.
1.2 Members of E-GVAP, Meteo-France and DHMZ joining E-GVAP
For both of the first two E-GVAP years, running April to March, the members have been,
1. Belgium

2. Denmark

3. Finland

4. Iceland

5. Ireland

6. Netherlands

7. Norway

8. Spain

9. Sweden

10. Switzerland

11. United Kingdom.
All these have signed the E-GVAP contracts between them and DMI.

In connection with the EUMETNET Council meeting, April 2007, both Meteo-France and DMHZ decided to join E-GVAP. For the next term France and Croatia will be included among the members, bringing the total up to 13 members.
1.3 Economy
For the past two years the budget was
Project manager 0.5 year per year

43.0 k€
DMI

Liaison group meetings 


15.0 k€

Expert Team meetings 


10.0 k€

Contract to support hub/central processing    25.5 k€

MetO

Contract to quality control facility

25.5 k€
KNMI

Project Travel




10.0 k€

Total




          129.0 k€



At the plenary meeting January 17 2007 it was decided to keep the budget fixed.

The breakdown of the budget for the third year is shown on the next page. Due to the payments to be made by Meteo-France and DHMZ for previous expenses covered by the older members, the annual contributions are lower than otherwise. 
	Country
	Entry fee

	Ann. fee 2007
	Total 
	Ann. fee 2008

	Belgium
	0
	4643 €
	4643 €
	5903 €

	Croatia
	376 €
	374 €
	750 €
	476 €

	Denmark
	0
	3130 €
	3130 €
	3980 €

	Finland
	0
	2426 €
	2426 €
	3084 €

	France
	27153 €
	27014 €
	54167 €
	34341 €

	Iceland
	0
	151 €
	151 €
	192 €

	Ireland
	0
	1842 €
	1842 €
	2342 €

	Netherlands
	0
	7609 €
	7609 €
	9673 €

	Norway
	0
	3403 €
	3403 €
	4325 € 

	Spain
	0
	12529 €
	12529 €
	15927 €

	Sweden 
	0
	4450 €
	4450 €
	5657 €

	Switzerland
	0
	5259 €
	5259 €
	6686 €

	United Kingdom
	0
	28644 €
	28644 €
	36414 €

	Total
	27529 €
	101474 €
	129003 €
	129000  €


Notes:

1) The entry fee is calculated according to the rules for payments toward previous investments adopted by the Council. 
2) Ann. fee 2007 = period April 2007 to March 2008. 
3) Total = total payment to be made for period April 2007 to March 2008. 
4) Ann. fee 2008 = estimated annual contribution for period April 2008 to March 2009. Calculated assuming constant budget and the same 13 members.
Expecting the membership of Meteo-France to be announced at the April 2007 Council meeting, the billing for the 3´rd year, April 2007 to March 2008, was postponed. Invoices are being made now. Contracts are being made and send to Meteo-France and DHMZ.
All members have paid the requested contributions for the first two periods. The spending on the contract to support hub/central processing (UK MetO), the contract to quality control facility (KNMI), and on management (DMI) is according to budget.
The travel expenses have been less than budgeted. This was due to both a late start of some of the expert groups and due to significant delays in the E-GVAP experts handing in of the travel expense claims toward E-GVAP. Currently about 11 k€, have been paid out in support for travel expenses. The estimate of expenses for additional travels that has been made, but not yet claimed, and are to be paid by E-GVAP is 18 k€. (Travel costs to be paid out of the E-GVAP budget are being calculated according to the institute rules at which the travelling expert works, and subsequently billed E-GVAP at DMI for central accounting.)
The present balance is thus + 59 k€, from which 18 k€ as expected additional travel expenses for the period up to now should be subtracted, yielding 41 k€ as current savings for additional travelling and meetings. 

At the E-GVAP plenary meeting January 16th 2007 it was decided to keep the surplus travel money for similar purposes (liaison group meetings, expert team meetings, project travel) during the remaining periods of E-GVAP.
2 E-GVAP setup and status
2.1 E-GVAP main contact and information points

· Information: http://egvap.dmi.dk
· Access to ‘private’ sector on E-GVAP homepage: Uid = egvap, pw = gps2user

· Contact email: egvap@dmi.dk, reaches a team member at both DMI, KNMI, and MetO

· Contact phone: (+45) 3915 7445
2.2 E-GVAP team
The E-GVAP team has been set up as follows,

· Management. DMI. Henrik Vedel. Contact: hev@dmi.dk
· Database and Met Office data processing. MetO. Jonathan Jones, John Nash, and Dave Offiler Contact: jonathan.jones@metoffice.gov.uk.

· Data validation and feedback: KNMI. Siebren de Haan. Contact: Siebren.de.Haan@knml.nl
2.3 E-GVAP database

The GNNS
 delay data processed for E-GVAP in near real time (NRT) are being send to and are available at an ftp-server at MetO. Data are uploaded from the processing centres every hour or more frequent, depending on the product and provider. 
· Server: ftp.metoffice.gov.uk or 151.170.240.90.
· Uid and pw: Contact jonathan.jones@metoffice.gov.uk
The data are available at the server in compressed ascii COST716 format and in BUFR format. The BUFR files are also distributed via GTS. Descriptions of both formats are available at the server. 
In case of problems, contact the E-GVAP staff for details on how to access the data.

2.4 Origin of E-GVAP GNSS delay data

The GNSS delay data arriving at the E-GVAP data server are processed from “raw” GNSS data. (In principle the delays are just a bi product in the determination of precise positions from GNSS data). 

Only a small fraction of the GNSS equipment from which the raw data come belong to meteorological institutes. The majority belong to institutions working in the fields of surveying and geodesy, mainly governmental, but also private. 

The processing of raw GNSS data is done at a number of processing centres. Each processing centre process GNSS data from many GNSS sites. The majority of the processing is done at geodetic and space science institutes; three meteorological institutes (UK MetO, KNMI, and SMHI) do in house processing.

Schematic view of the data flow from processing centres to users of GNSS delay data
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[image: image1]The names and nationalities of the current processing centres are

· ASI, Italian Space Agency, Italy

· BKG, Federal Agency for Cartography and Geodesy, Germany

· GFZ, GeoForschungsCentrum Potsdam, Germany

· IEEC, Institut dEstudies Espacials de Catalunya, Spain
· GOPE, Geodetic Observatory Pecny and Research. Inst. of Geodesy, Topography and Cartography, Czech Republic.
· KNMI and KNM1, Royal Met. Inst. of the Netherlands (1 stands for “real-time” processed data), the Netherlands
· METO, UK Met Office, United Kingdom
· LPT and LPTR, SwissTopo, Switzerland. (R stands for “real-time” processed data)
· ROB, Royal Belgium Observatory, Belgium. (Currently not delivering data)

· NGAA, Nordic processing centre at Swedish Inst. of Meteorology and Hydrology, Sweden. 

· SGN, Institut Geographiquit National, France
The list of institutions providing the raw GNSS data is much longer. A good collaboration between the GNSS site owners, GNSS data processing centres, and the members of E-GVAP is vital.

2.5 E-GVAP data distribution and handling policy

2.5.1 Access to GNSS delay data
At the first E-GVAP plenary meeting it was decided that E-GVAP as such will not limit access to GNSS delay data to E-GVAP members only. At each following plenary meeting, most recently on Jan. 16th, 2007, the situation has been reviewed, and it has been decided to continue with the open access policy.

In practice this means access to E-GVAP GNSS delay data to all EUMETNET members, to other meteorological institutes receiving data via GTS and to people wanting to use the data for scientific research. So far requests from “science” have been limited. This is changing, and a standard agreement to be signed by scientists getting access to some of the data, about restrictions on data usage and data furthering, is now being made.
2.5.2 Arrangements with GNSS data providers, national
The GNSS delay data arriving to the E-GVAP server come from a multitude of data providers. Following a recommendation from the Council formal arrangements between the data providers and data users should preferably be made on the national level (i.e. between individual E-GVAP members and their corresponding national GNSS partners). Gradually the number of E-GVAP members having obtained formal agreements is increasing. In most cases the formal agreements are written in the form of a memorandum of understanding (MoU) involving providers of raw data and data processing centres.
There is also a number of GNSS delay providers to which there is no national meteorological counterpart, those are ASI, BKG, GFZ, and GOPE. Meteo-France started making an arrangement with SGN prior to become a member of E-GVAP.
2.5.3 Arrangements with GNSS data providers, EUREF = inter-national
A special subset of the GNSS receiver sites belong to the EUREF network. EUREF is an inter European organisation in geodesy, it is the European component of the organisation IGS that maintains the GNSS reference frame of the Earth. IGS is the highest-precision international civilian GNSS community. Access to EUREF data is important to all the GNSS processing centres.
An MoU between EUREF and EUMETNET has been made. At the Council meeting April 2007 the MoU was accepted. It is based on an agreement about data exchange, about sharing facilities where convenient to both sides, and about how the data received from the “other side” may and may not be used. The MoU has now been send to the chairman of EUMETNET, Fritz Neuwirth,
for signing. Following it is to be signed by the chairman of EUREF, Joao Torres, in connection with the annual EUREF symposium, June 2007. The final MoU and its annexes are included at the end of this document for reference.
2.5.4 Constraints on the use of E-GVAP data

An important part of the MoU between EUREF and EUMETNET as well as of most of the already existing national MoU´s, is that the raw GNSS data obtained in E-GVAP must not be furthered. The GNSS delay data must not be exploited directly economically. Thus the GNSS delay data must not be sold as GNSS delay data, but it is acceptable to use them to improve derived products that are exploited economically, via use in NWP and now-casting. The above access constraints should be obeyed when considering forwarding of the data. 

2.6 E-GVAP data-server arrival statistics
The UK Met Office operates a data-server for E-GVAP and serves as a hub for distribution of E-GVAP delay and other data. In connection with the data-server arrival statistics for the GNSS delay data is generated automatically and continuously. The statistics is available at via the E-GVAP validation homepage (see next section). Processing of GNSS data in near real time into GNSS ZTD and IWV has been set up at the UK Met Office, with help from processing experts from University of Nottingham. 
The computers for the both data-server and processing have been upgraded. The control of the system is gradually being handed over from “development” to “operations”.
2.7 E-GVAP monitoring, validation, and feedback
Validation of E-GVAP data takes place at KNMI. The validation software and site has been updated during the past period. Results are available via the validation link at the E-GVAP homepage, http://egvap.dmi.dk. The validation site itself has the address http://www.knmi.nl/samenw/egvap/validation. Selected monitoring and validation examples are shown on the next pages.
2.7.1 Timeliness and amount of GNSS delay data
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 statistics is made both for each day and each month.
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Arrival statistics. Calculated at UK MetO, presented at KNMI validation site.
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. Over the last two years or so there has, following discussions in the TOUGH project, been a change of focus from processing speed to accuracy, resulting in slightly longer processing times for some of the processing centres.
It should be noticed that 90 minutes is a goal. Current European regional NWP models operate with cut-off times from about 100 minutes and up. As with other types of observations the observations that has come in are useful, even if not all observations are available at the start of a data assimilation cycle.
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Percentage of GNSS delay observations arriving within 90 minutes as function time for each processing centre. Made at UK MetO, shown at KNMI validation site.
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The evolution in the number of sites for which GNSS delay data are available. Calculated at UK MetO, shown at KNMI validation site.
Notice the recent increase in number of sites being included. It is mainly, but certainly not solely, due to the start of the Nordic processing centre at SMHI, that process data from Sweden,
Denmark, Norway and Finland. In the near future data from Belgium, processed by ROB(Royal
Observatory) and Ireland (processed by METO) will appear. Further Norwegian data are expected, with an addition of data from sites on oil platforms in the North Sea not previously available. FMI is making arrangements with a national provider of GNSS data for processing at the Nordic centre. There was a transient lack of data from GOP, due to computer problems. With the Czech Republic not being a member of E-GVAP is it difficult for E-GVAP to help GOP, but the problem has now been solved.
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Figure 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. Made at KNMI, shown on KNMI validation site.
2.7.2 Quality of GNSS delay data
At the validation site the GNSS NRT ZTD’s delivered to the database are compared to KNMI HIRLAM data. Further they are compared radiosonde data in cases where a radiosonde is located nearby the GNSS site in question. And they are compared to one another when more than one processing centre process data from the same GNSS site.
During the last year the comparison has been expanded with comparison statistics, useful both during online validation and in the computing of the offset statistics necessary prior to data assimilation. The following figure provide an example, for more details go the validation page itself.
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Figure comparing processed station DELF near real time ZTD from 4 processing centres to KNMI HIRLAM 22 km resolution ZTD, as well as to radiosonde 06260 data. On the right is part of the comparison statistics. Made at KNMI, shown at KNMI validation site.
Clearly the validation site provides an effective means be which to compare different processing centres and different processing software, helping to identify the best processing methods and standards.
By having many processing centres processing a common set of GNSS sites an effective comparison of performance can be made. That is a central recommendation from the expert team on data processing. A list of super-sites has been made. They are to be included in the processing at all processing centres. At the super-sites there is access to additional data from either radiosondes or WVR data for independent comparison.
The validation results are available online at the validation site. In the next phase of E-GVAP automated identification of significant offsets and automated feedback to processing centres and users will be implemented.

2.8 IWV maps and map sequences
Based on SYNOP pressures and temperatures the ZTD observations are converted to IWV. The IWV point “measurements” are combined into a European IWV map. The map includes also

wind directions (currently from a limited number of wind profilers) and locations of lightning. The maps are generated every hour. The maps are combined into a film, covering the past 24 hours, which can be viewed via the E-GVAP homepage. 
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Example of IWV map from the E-GVAP IWV time sequence available via the homepage, selection “products”. (The purple squares represent lightning detections.)
We expect such maps to be useful in now-casting. But this requires experience, which has first to be gained. We encourage forecasters to check these maps regularly and report to us suggestions for improvement. Currently higher resolution maps are made for testing for the UK and Netherlands areas, those are not available online at the moment. 
2.9 E-GVAP liaison group and expert teams
2.9.1 Liaison group, inter European scale (EUREF)
This group consists of,

· 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, Jonathan Jones, Siebren de Haan from E-GVAP.
Responsible person: Henrik Vedel.

We have a very fine collaboration with both above representatives from EUREF. The group has formulated the MoU between EUREF and EUMETNET. recently accepted by the EUMETNET Council. Now the group will assess how to arrange the two way data exchange.
2.9.2 Liaison group, national scale
The necessity of liaison work on the national level varies significantly from country to country and with time. It has been decided the E-GVAP plenary meetings not to have a fixed liaison group for this scale. Instead the E-GVAP team and other E-GVAP members will help members that are currently in the process of setting up, expanding or solidifying their national GNSS observing network.
In connection with this the E-GVAP coordinator is helping out with the making of new national MoUs after having got information about the existing MoU. Thereby we have now a template national MoU, and we assure that the national MoUs do not stand in the way of the current E-GVAP distribution and data handling policies.
Responsible person: Henrik Vedel.

2.9.3 Expert team on data processing
The expert team on data processing consists of,

· Elmar Brockmann, Swisstopo

· Etienne Orliac, ESSG, UK

· Galina Dick, GFZ

· Jan Dousa, GOPE

· Jan Johansson, NKGS

· Rosa Pacione/Francesco Vespe, ASI

· Jonathan Jones, Siebren de Haan, and Henrik Vedel from E-GVAP.

Responsible person: Jonathan Jones.

The team met at a meeting in September 2006 at Payerne, Switzerland, hosted by Meteo-Swiss, arranged by Dominique Ruffieux. Many thanks to Meteo Swiss for hosting the meeting.
A large number of issues related to both processing of NRT GNSS ZTDs and to verification was discussed resulting in an action list. Central among those was the decision to make a list of so-called super sites that all processing centres have to include in their processing. This will enable both inter comparison between processing centres and processing methods as well as with independent data (radiosonde, water vapour radiometer, NWP model). A number of more specialised issues was discussed as well.
The next meeting in of the expert team will take place in Matera, Italy, hosted by ASI, on September 11.

2.9.4 Expert team on the use of ground-based GNSS data
This team consists of,

· Adrian Jupp/Dave Officer, UK MetO.

· Daniel Leuenberger, MeteoSwiss

· Jana Sanchez Arriola, INM

· Paul Poli, Meteo-France

· Henrik Vedel, Jonathan Jones, and Siebren de Haan from the E-GVAP team.

Responsible person: Henrik Vedel.

The expert team met February 2007 at DMI. On the agenda was use of GNSS delay data in both NWP and now-casting. The state of the art was discussed regarding assimilation, tomography and now-casting. Currently only two European institutes, UK Met Office and Meteo-France, assimilate ground-based NRT GNSS data. At both institutes a problem with data quality, with a relation to data provider, has been identified. It is mitigated in short by restrictive selection of observations for assimilation. A number of countries using NWP model HIRLAM (Spain, Denmark, Netherlands, possibly also Sweden) consider assimilation, and will probably do so during 2007, but are in the process of making first pre processing software enabling more secure handling of problematic observations. It must be emphasized that the observations can be problematic for NWP models for a number of reasons, three important ones being: 1) Observations are wrong. 2) Observations are not representative (too local). 3) Observations are representative, but the NWP model has a bias, if the observation is forced in the model behave less well. This is a particular problem for observations related to humidity, which is difficult to handle both for the NWP models and for the assimilation systems. 
It was agreed to exchange offset statistics (observation – model) between institutes, to use common guidelines for exclusion of gross error data (that can disturb the statistics), and to collaborate on the development of pre processing methods. The data to be exchanged can further be used in the automatic validation and feedback chain that is to set up in E-GVAP, on top of the data presently available from KNMI.
2.10 Overview of GNSS meteorological status in E-GVAP member countries
BELGIUM. Processing of Belgish GNSS data was stopped at ROB during 2006 due to lack of manpower. However, now ROB will again start its processing in collaboration with E-GVAP. No work on use of GNSS data at meteorological institute, but uses the Aladin model, which is now by Meteo-France used for assimilation of GNSS delay data.
Croatia. -
DENMARK Danish data from national mapping agency (6 sites) and a private network, GPSnet (26 sites), processed at the Nordic GNSS processing centre at SMHI. Collaboration under establishment with data providers, awaiting the operational start of the Nordic processing centre. Potential for doubling density of data by involving a second private network.. Extensive work on the use of GNSS data in NWP. Will start using GNSS delay data for validation of HIRLAM primo 2007 and expect assimilation ultimo 2007.
FINLAND. Currently GNSS data are available from 5 sites from the Finnish geodetic institute, which owns additional 8 sites. Foreseen that GNSS data from the private Geotrim network will become available, providing an additional 86 sites. Data will be processed at the Nordic GNSS processing centre at SMHI. Expertise on error characterisation and data assimilation. Consider use of GNSS delay data for now-casting (IWV maps), use via mesoscale analysis – forecast system LAPS, and for mesoscale data assimilation (AROME).
FRANCE. Meteo-France has started operational assimilation of GNSS delay data into both the ARPEGE and Aladin model since autumn 2006. Negotiations with SGN about the future French GNSS observing network.
ICELAND. Additional GNSS sites are being added to observing network via processing at UK Met Office. Many more GNSS stations exist and are being planned on Iceland, potential for much denser GNSS delay network when data become available for processing. Currently no work on GNSS meteorology at VEDUR, but in house NWP model HIRLAM can be used for assimilation.
IRELAND. MoU made between Met Eireann, the Ordnance Survey of Ireland, and UK Met Office about processing of GNSS Irish data at UK MetO. Processing has begun. No work on the use of GNSS delay data, but is part of the HIRLAM consortium.
NETHERLANDS. Has started in house production of GNSS delay data from Dutch GNSS sites, both with NRT and real-time processing. The latter for production of IWV maps for use in now-casting Very dense network. Work on the use of GNSS data, both in particular in now-casting and NWP.
NORWAY. Contacts between met.no and Norwegian Mapping Agency. When SMHI processing centre starts delays will initially be available for the sites processed previously by NKG: There is a significant possibility for enlargement of the Norwegian network, including data from oil platforms, i.e. regions with otherwise sparse observations. Currently no work on GNSS meteorology at met.no, but met.no use the HIRLAM model.
SPAIN. Complicated situation with many network owners. Data currently processed by IEEC, who is not willing to continue. Agreed at plenary meeting Jan 16th that Spanish GNSS delay data can be processed at UK Met Office processing centre. High interest at INM for additional data from Portugal (both mainland and islands), Morocco, and Canary Islands. Extensive work on the use of GNSS data in NWP within the framework of the HIRLAM model.

SWEDEN. A Nordic centre for processing has been set up at, processing data from Sweden (120 sites), Norway (4+50+possibly 10-20 sites from oil rigs), Finland (4 + possibly 86 sites), Denmark (6+26 sites), and possibly later Iceland (2+possibly 16 sites), and about 30 non Nordic sites. The new centre substitutes NKG and NKGS. Well established collaboration between geodetic side and SMHI. Density of GNSS sites to increase in northern Sweden, currently data from about 120 Swedish sites. Expertise on assimilation of GNSS delay data in NWP using HIRLAM.
SWITZERLAND. Well functioning arrangement between MeteoSwiss and Swisstopo. GNSS delay data processed in both NRT (78 sites) and real-time (39 sites) mode. GNSS data are included in an automated verification system, including GNSS, radiosonde and microwave radiometer data. Work on GNSS tomography (3-D water vapour field retrieval from GNSS delay data) and assimilation of such data in NWP.
UNITED KINGDOM. In house processing of GNSS data, set up with help from University of Nottingham. Extensive formalised collaboration with national mapping agency. Access to data from Northern Ireland being secured by UK Met Office. Process data also for Met Eireann and VEDUR, in total about 200 sites. At the plenary meeting Jan 16th, 2007, it was decided that GNSS data from Spain, where there is near future problem of getting the data processed, can be processed at the UK Met Office. The GNSS network is an essential part of the UK future integrated upper air observing network. Extended work on the use of GNSS data in NWP and now-casting. Operational assimilation of GNSS delay data started early 2007.
2.11 Overview of GNSS meteorological status in selected non member countries

GERMANY, ITALY, and CZECH REPUBLIC: GNSS data being processed by BGK, GFZ, ASI and GOPE, but no corresponding national meteorological counterpart being a member of E-GVAP. GFZ, ASI and GOPE each has a representative in the E-GVAP expert team on data processing.
3 E-GVAP milestones
3.1 Milestones past periods
25 months into the project the current situation regarding the milestones is: 

Year 1 milestones

· Successful setup of liaison group and the two expert groups and first years reports from those. Achieved.
· Successful setup of hub to receive GPS meteorological data, distribute them and archive them. Achieved.

· Start of quality measurements/report facility. Achieved

· An agreement with EUREF about use of GPS data. Achieved, pending signing of recent EUREF EUMETNET MoU.
· Recommendations for design of regional/national networks for water vapour determination. Achieved adopting final TOUGH report on this, based on input from most of the experts in the E-GVAP expert team. The report was accepted by scientific reviewers October 2006. Available at home page.
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. Fully achieved in some countries, on the way in other, starting in some. The most complicated part of E-GVAP.
· Operation of quality measurement/report facility. Quality measured against NWP, radiosonde and other available meteorological data. Reported quarterly. Achieved, reported on web continuously.

· Workshop on the production and use of GPS data (possibly in connection with project meeting).  Decided to postpone workshop at plenary meeting, Jan 16th 2007. Plan to hold workshop in connection with international meeting with good representation of people working on assimilation and forecasting. Awaits more results from use of GNSS data at the institutes now starting operational assimilation.
3.2 Milestones, next period
Year 3 milestones (for the next E-GVAP period)
· Formal arrangements with facility 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.

· 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.

· 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.

3.3 Other central work in next period
At the recent plenary meeting, January 16, a number of additional items were considered important in the next term,
· Making of MoU between EUREF and ”us” acceptable to PB-OBS and EUMETNET Council (and EUREF). Done, pending signatures.
· Development of GPS observing system in ”poor” E-GVAP countries. The is a particular wish to help densify and solidify the Spanish GNSS observing network.
· E-GVAP and Meteo-France collaboration. Done, pending Meteo-France signing of contract.
· Review data formats and data distribution with the goal of a future update.
4 MoU between EUREF and EUMETNET  
The remainder of this report include the MoU made between EUMETNET and EUREF plus the two annexes. Note that the MoU was approved by the EUMETNET Council April 2007, and need no approval at the PB-OBS meeting. 
However, annexe 2, declaring whether one is willing to provide so-called additional data in the form of SYNOP pressures, temperatures and humidities to be included in the exchange of data between EUREF and E-GVAP/EUMETNET, is to be considered. 
For the moment it is particularly important to us in E-GVAP that EUMETNET members currently sending additional SYNOP data to DMI or KNMI consider to sign annexe 2. 
MEMORANDUM OF UNDERSTANDING

between 

A: EUREF, the Reference Frame Sub-Commission for Europe of the International Association of Geodesy (IAG)

and

B: EUMETNET, the Network of European Meteorological Services. 

4.1.1.1 1. Parties
A: EUREF (www.euref-iag.eu) is the Reference Frame Sub-commission for Europe of the International Association of Geodesy (IAG). 
EUREF is responsible for the definition, realization and maintenance of the European Reference Systems, to be used Europe-wide in all scientific and practical activities related to precise geo-referencing and navigation, Earth Sciences research and multidisciplinary applications. 

B: EUMETNET (www.eumetnet.eu.org) is a network of European national meteorological services, facilitating committing inter-European collaboration within meteorology. E-GVAP, the EUMETNET GPS Water Vapour Programme (egvap.dmi.dk) is a programme under EUMETNET. The purpose of E-GVAP is the establishment of an inter-European observing system for delivering of near real-time GNSS zenith delay estimates for operational meteorology. 
4.1.1.2 2. Background
One of the main projects included in the EUREF activities is the EUREF Permanent Network (EPN) that covers homogeneously the European continent. This project deals with the maintenance, data collection, archiving, processing and analysis of a GNSS network. 

The EPN data are processed in order to obtain the best achievable accuracy. For that, the computations need the modelling of a considerable number of geo-dependent effects, some of them requiring accurate and reliable atmosphere parameters.

The EPN sites are used within many projects in order to make zenith total delay estimates usable for meteorological applications such as numerical weather prediction and climate change, and many of the EPN Analysis Centres are also involved in GPS meteorology related projects.

There is already a close collaboration between EUREF, European GNSS Analysis Centres and European national meteoro​logical institutes (represented by E-GVAP/EUMETNET) for the near real-time determination of Zenith Total Delay (ZTD) and Integrated Water Vapour (IWV).
4.1.1.3 3. Purpose
Considering 

- that EUREF needs to access meteorological data provided by the national meteoro​logical institutes;

- that the European national meteorological institutes, represented by E-GVAP/EUMETNET, need to have continued access to EPN data and products;

- the importance of cooperation between the meteorological and geodetic communities in Europe,

the purpose of this Memorandum of Understanding is to create the conditions to facilitate the data exchange and to promote the increase in the cooperation between the two parties, for the benefit of both.   
4.1.1.4 4. Responsibilities

The responsibilities of the parties are as follows: 
- EUREF will provide to E-GVAP/EUMETNET free access to the EPN raw data for the determination of ZTD, IWV and other meteorological applications. The data and conditions of use are more precisely specified in annex 1.

- E-GVAP/EUMETNET will provide to EUREF free access to meteorological data for GNSS data processing, analysis, and validation. The data and conditions of use are specified more precisely in annex 1.

- EUREF and E-GVAP/EUMETNET will create common guidelines for the exchange of data.

Furthermore, 

- EUREF will contact the European GNSS network operators inviting them to collaborate with European national meteorological institutes on co-located observations (GNSS and meteorological observations) and support GNSS data processing from dense national networks to contribute to meteorological applications.

- E-GVAP/EUMETNET will contact the European national meteorological institutes inviting them to collaborate with the responsible for national GNSS networks and/or EPN stations to provide the necessary meteorological data for GNSS data processing and analysis. 

- Use of data exchanged under this MoU for publications must be acknowledged by citation to the relevant data providing party (EUREF or EUMETNET).
4.1.1.5 5. Amendments

This Memorandum of Understanding may be revised or cancelled by initiative of any of the  parties by a written agreement.

Date: 6 October 2006
	___________________________________
	___________________________________

	The Chairman of EUREF
	The Chairman of EUMETNET

	João Agria Torres
	Fritz Neuwirth


Annex 1 to MoU between EUREF and EUMETNET

On the data to be exchanged between EUREF and E-GVAP/EUMETNET and the conditions of use

Purpose 

To describe the data to be exchanged between EUREF and E-GVAP/EUMETNET and conditions of use.
Background 

The European permanent network of EUREF (EPN) consists of GNSS permanent tracking stations distributed over almost all European countries. The contribution of the data follows specific technical guidelines, but happens on a voluntary basis of the responsible station manager. The data can freely be used for all scientific and practical activities related to precise geo-referencing and navigation, Earth science research and multidisciplinary applications.

Various types of meteorological observations are exchanged between the national meteorological institutes, globally, in Europe, and within EUMETNET, under different conditions of use. WMO resolution 40 is the central document governing this.

An important distinction is between the so-called essential data and additional data. Essential data are exchanged globally. They are observational data that the meteorological institutes must make available to their WMO colleagues; restrictions on furthering and use are limited. Additional data are observations that institutes can decide to distribute, or be requested to distribute by individual meteorological institutes. Often it is only done on request and to a limited number of receiving institutes. The conditions on use and furthering are stronger; furthering requires an acceptance from the originating institute. When forwarded on the GTS (Global Telecommunication System between meteorological offices) the data are flagged as being essential or additional.
Responsibilities
EUREF will provide to E-GVAP/EUMETNET free access to the EPN raw data (hourly and daily satellite observation files in RINEX format) for the determination of ZTD, IWV and other meteorological applications. 

E-GVAP/EUMETNET will provide to EUREF the following data:

· Hourly 

Observations of pressure, T2m, and RH2m from the nearest SYNOP site to the EUREF GNSS stations. From essential data + additional data from institutes on Annex 2 list. 

· Daily 

· Observations of pressure, T2m and RH2m from SYNOP sites, with a time resolution of 3 hours. From essential data + additional data from institutes on Annex 2 list.

· Radiosonde observations of pressure, temperature and humidity from radiosondes within 50 km of a EUREF GNSS site. From essential data.

· Water vapour radiometer data from sites located within 50 km of GNSS receiver. Pending agreement with data owner in each case. 

The Annex 2 of the MoU between EUREF and E-GVAP/EUMETNET is a list of meteorological institutes that have agreed that for extraction of the data mentioned below their additional data may be used.

Met.no has stopped discriminating between essential and additional data from Norway and now declares all their data as essential. Therefore signing of annex 2 is not relevant for met.no.
Conditions of use.

For the data exchanged between EUREF and E-GVAP/EUMETNET the conditions of use are:

A: EUREF use of meteorological data

The meteorological data will be used for GNSS data processing, validation of GNSS processing and products, and for scientific studies.

The meteorological data will not be sold or used for any direct economical gain or profit, nor forwarded to third parties, unless a separate written agreement has been made to the contrary.
B: Meteorological use of GNSS data

Raw GNSS data (RINEX format) will not be forwarded to third parties unless specifically agreed with EUREF in advance.
The data will be used solely with the purpose of estimation of atmospheric GNSS delays and further computation of atmospheric water vapour. Actual positions determined in connection with the delay estimation will not be distributed. The GNSS delays will be utilised in numerical weather prediction models and IWV used to assist forecasters to monitor the weather. The goal is to enhance the skill of the meteorological forecasts.

GNSS delay data and associated error estimates will be distributed free of charge within the meteorological community (including EUREF if required) for use in weather forecasting and climate monitoring. The distribution between E-GVAP and the meteorological community will take place via the Global Telecommunication System and password restricted ftp.

The GNSS delays derived from EUREF data or provided by EUREF will not be sold or used for any direct commercial gain or profit unless a separate written agreement has been made to the contrary.
Annex 2 to MoU between EUREF and E-GVAP/EUMETNET

Agreement about EUREF access to additional SYNOP data
Background 

A MoU between EUREF and E-GVAP/EUMETNET about collaboration and data exchange has been formulated. In Annex 1 to the MoU the data to be exchanged and the conditions of use are specified. There is a distinction between essential and additional data, as defined by WMO resolution 40 and as marked in the observation reports distributed over the GTS network.

Purpose

The purpose of Annex 2 is to maintain a list of meteorological institutes that have agreed to include additional data (as specified in Annex 1) in the data exchange between EUREF and E-GVAP/EUMETNET in cases where these are better suited than essential data.
Declaration

We hereby declare that the additional data, of the types specified in Annex 1, from our SYNOP sites may be included in the data exchange between EUREF and E-GVAP/EUMETNET under the conditions listed in Annex 1.

Institute:

Address:

Name:

Signature:

Stamp:
BUFR





BUFR

















MetO


FTP 


server





MetDB





GOPE





IEEC





LPT(R)





METO





NRT Users


& mirror sites





BUFR





ROB





SGN





NGAA





GFZ





Linux


Workstation





GTS Users





BUFR





BUFR





BKG





ASI





KNMI(1)








� GNSS = global navigation satellite system. GPS = Global Positioning System. GPS is the well known US version of a GNSS. As the ground based receivers are gradually changed to versions that can observe also the GLONASS (Russian version of GNSS) and future Galileo (EU version of GNSS) satellites we now begin to speak about GNSS data rather than GPS data in E-GVAP.
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