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	DAY 1 –9th Dec 2009 PM

	Session 1   

A review of Interop  progress against Year 1 deliverables/milestones/objectives
Summary Day 1

· The Standard format shall be the native grid and native parameters, including the parameters supplied for verification/post processing purposes.

· Documentation supplied with the standard format should be the minimum required and all documentation should be available on the Eumetnet Interop portal.

· The PM shall consult the Verification Programme on the preferred pressure levels and model parameters; e.g. what cloud parameters are required? Aim to ensure the levels match what is available in ECMWF MARS.
· Cloud levels definitions are most likely model dependent. Each consortium to find out how High, Medium and Low level cloud is defined in their models.

· Preliminary GRIB2 encoding discussion; model level data and horizontal grids, plus clarification on convective and large scale precipitation GRIB2 parameters. (Continued on day2).
· Working with surface fields. Such work should be a best endeavours effort and see what progress can be made. Each consortium initially to consider how to use ECMWF surface fields within their own model and report back on their experiences and progress. Even highlighting when there has been no progress and why. (Continued on day2).
ACTION: Each consortium to supply the ‘standard format’ using native data on the native grid; including parameters supplied for verification/post processing purposes.
ACTION: In support of the sample data, each consortium is to supply the minimum required level documentation to describing the native grids and what the parameters; what they represent in the generating model.
ACTION: GG consult with the verification project to agree on the pressure levels they require for the verification/post processing list. Similarly what cloud information would they like exchanged? Cloud amounts and levels?

ACTION: Each consortium to check how their models define High medium and low level cloud.

ACTION: GG to supply the parameter lists to Enrico Fucile to check the details and update parameter lists with identification numbers in grib_api.

ACTION: Each consortium to investigate using ECMWF IFS surface data in their models and share their experience. Informal communication even reporting when no progress has been made.

ACTION: GG to remove the reference to FRAMES in D1
.

ACTION: GG to add to report coordinating role of System ET for maintenance of interoperability. 
ACTION: GG to remove reference to radiosonde. 




	DAY 2  10th Dec 2009

	Session 2 

Agreeing Adaptor requirements/specifications
Session3  

Technical aspects of working with GRIB2 and progress with adaptors
Summary Day 2

· Juan Simarro (JS) presented a useful summary on SREPS and the converters used. These tools are available and can be provided; for example COSMO have looked at the UM( COSMO tool.

· Enrico Fucile (EF) detailed the progress made with the GRIB2 hybrid levels proposal.
· Interoperability parameter lists should now use 118 (hybrid height) and 119 (hybrid pressure) rather than 105 which is ambiguous. Until the grib_api software has been updated 105 may be still used.
· If any other grid definitions are required, either horizontal or vertical, consortia should supply the grid details to EF to make any proposal on their behalf. For example, the Met Office should provide a formula grid generator and constants for the UKV, so that it may be supported in a future release of the grib_api.

· GRIB messages for regular grids usually include lat/longs of all points. The preferred option is to include these or provide grid generators rather than supplying a separate namelist of data defining the lat/longs. The latter only should only be used as an interim measure, or use the local definition option within GRIB2.
· All sample data used in interoperability should concentrate upon Global/regional data.

· All sample data should be supported by corresponding reference minimal documentation; describing the fields within the sample data and what they represent.

· If and when sample data is updated, the sample data history/log file should be updated and a suitable announcement made using the interoperability mailing list.
· The maintenance plans of the standard format and the adaptors should propose that the SRNWP system ET is responsible for their governance. There should be at least an annual review of the adaptors and testing ahead of the annual SRNWP meeting.
· The considered surface fields shall follow the guidance of the surface ET.

· Session of presentations on progress and experiences:

· ALADIN (REK) reported that the grib_api does not support cross-compilation, an issue on the NEC. It was noted that all consortia have problems with visualising GRIB2 and that conversions GRIB1 ( GRIB2 ( GRIB1 fine but 2(1(2 is not symmetric as information is lost.

· COSMO (US) has made progress with UM(COSMO using a modified version of the software used in SREPS. US highlighted the cost of running the grib_api on the NEC, in terms of minutes rather than seconds as on the IBM.

· HIRLAM (TM) reported that he has been concentrating upon GRIB 1(2 conversions with the interpolations being done in Spain SREPS.
· UKMO (TG) described how the current sample file was created and how the Met Office intends to move forward in creating an adaptor.

· The meeting agreed a pragmatic three theme approach to the future adaptor work, with the aim for each consortium to deliver each theme as soon as possible. Communication on progress is important:
· GRIB2 encoding

· Interpolations

· Surface field interpolation

· Review progress in Mar and Aug 2010. It is accepted that not all centres will be able to deliver on the timescale and all should do their best.

· The PM shall compile a report ready for SRNWP annual meeting reviewing progress.

· It was agreed that qcl and qcf should be in mandatory parameter list if available.

ACTION: Consortia to move to using the appropriate hybrid level identifier in their sample data, 118 or 119; 105 may be used until grib_api updated.

ACTION: US to put Enrico Fucile in contact with DWD vertical coordinates expert to see whether all DWD vertical coordinates can be formulated using current options or whether a further GRIB proposal is required.

ACTION: UKMO to supply a suitable grid generator, required constants to define the UM UKV grid, for implementation with grib_api.

ACTION: Consortia to encode the native prognostic fields from their models.  Consortia can then choose which fields to decode and use (and convert to use) in their own models.

ACTION: Consortia to supply documentation on each field supplied in the standard format, making it clear what each field is. They may have the same name but differ between models.

ACTION: Consortia to maintain a history version file/log alongside sample data and announce using Interoperability mailing list whenever the datasets are updated.

ACTION: Consortia to follow and supply the initial list of surface fields as guided by the Surface ET.

ACTION: GG to update the surface parameter list to match the Surface ET proposed list.

ACTION: GG to update reports with the proposal that the SRNWP ET systems team take over the governance of the standard format upon completion of programme.

ACTION:  An annual review of the adaptors should be completed ahead of the annual SRNWP meeting for discussion by the ET systems.

ACTION:  GG to contact consortia and review progress in March and Aug 2010.

ACTION:  GG to add qcl and qcf to the main parameter list, rather than optional




	DAY 3 – 11th Dec 2009 AM

Review of the meeting and AOB

Summary Day 3

· UKMO UM has surface issues that need investigating in the coming months. Sea-ice data, the use of HIRLAM data in the UM (met.no) and why occasional ECMWF data causes the UM global model to fail.  UKMO will report back to the Interoperability consortia on any progress made.  

· Consortium to consider ECMWF data in their models taking a single surface item at a time and see what progress can be made. 

· Surface list is subject to change and to be reviewed at the next Interop meeting, or by email, following a review of progress.

· Height of model lids; the variation between the models. It is likely there will be a need when converting between models to extrapolate data.  
Next 12 months effort summary and close of meeting:

· Consortia to supply sample native data. Eventually this data will move to fully grib2 being generated by the grib_api. Each release of sample data to be described in a suitable log/history file and announcements made.

· Interpolations between models, global and regional (atmospheric fields). It is expected that it will take time to support all possible combinations.

· Surface fields. Within the next 12 months investigate whether surface is a viable option. It is not expected that all problems will be solved.

ACTION: Future datasets uploaded to the ECMWF server for exchange may be for any given date and such changes announced corresponding log and documents updated.

ACTION: Priority of effort should focus on the atmospheric fields. Communication is vital!

ACTION:  GG to add JS to the list of Interoperability and ensure he receives the minutes.




Detailed Notes from Day1.

Terry Davies (Chair, hereafter TD) opened the meeting and asked the attendees whether they were happy with the proposed agenda. The agenda was generally agreed. As Xiaohua Yang (XY) was only able to attend day 1, TD stressed that XY made his contributions today! Glenn Greed (Temp PM, GG) noted that the agenda is only a suggestion of topics to be covered and can be fluid to follow discussions.
GG began the meeting by giving a short presentation on
Agenda Item 3: Updated EUMETNET EIG Programme Decision

Agenda Item 4: Programme Status Report
This initiated a number of discussions/questions:

For example, should the Arakawa A grid be used for any of the parameter lists?
ACTION: Each consortium to provide the Standard output for verification/post processing purposes on the model native grid.

TD suggested that “adequate model documentation” should read “minimal” documentation needed to support the use of the standard format; we do not require a full science breakdown. Ryad El Khatib (REK) requested that the documentation provided matched the sample standard format dataset. Ulrich Schaettler (US) noted that COSMO has 3 possible vertical definitions. It was agreed that the supplied documentation should match the corresponding dataset, thus only provide one, not information on all the various options.
ACTION: Each consortium to supply minimal required documentation to support their supplied standard format datasets.

As and when models change the documentation will have to be updated. This will need to be covered in any future maintenance programme.

XY questioned what surface work was expected within the programme. Could we quantify what needed to be done, what tasks? It was noted that met.no had made little progress in usefully using HIRLAM surface data in their UM, similarly ECMWF IFS in ALADIN.

TD stated that the Met Office UM currently can support ECMWF IFS atmospheric data with a climatological surface. There are problems when the surface and atmospheric fields are not in sync and this gets worse with increasing model resolution. The work needed to be done is to investigate how much surface data can actually be ingested within our models.(Ice, snow, veg?) TD suggested that each consortium start their surface investigations using ECMWF IFS data. If consortia run into problems then ‘park the problem’. The Met Office has a number of different groups that need to get together on such issues, especially in terms of consistency checking model fields.

ACTION: Each consortium to investigate using ECMWF IFS surface data in their models and share their experience, even reporting back when no progress has been made.

It is unlikely that all fields in the Standard output parameter lists currently have GRIB2 codes. Output from different models, albeit given the same GRIB2 code, may not necessarily be the same quantity. The programme has been following the TIGGE codes.

Alfred Hofstadler (AH) said that if extra codes were required there is a method of fast tracking TIGGE type GRIB codes within a few weeks.
Agenda Item 5: finalisation of “The standard output format” D1.

GG presented the draft Standard output format document, leading the meeting through it to address various sections for clarification/agreement. REK requested that the reference to FRAMES was removed from the document as ALADIN does not use them. This should be something for a future bilateral agreement between parties exchanging data. FRAMES is a way of reducing data volumes when using high frequency LBCs

ACTION: GG to remove the reference to FRAMES in D1.

A discussion followed on what would happen if a consortium was to change its model grid, eg ECMWF make a resolution change, and how would the other consortia be able to respond to such a change? Lead time of warning to make changes etc? Also what about new parameters? This would all have to be covered within the maintenance plan of the Standard output and it was agreed was not trivial to resolve at this meeting.

REK proposed that that such information should be discussed at the SRNWP annual meeting. The meeting agreed that such responsibility of coordinating future model changes and their impacts to Interoperability should be covered by C-SRNWP and the System Expert Teams. The latter should inherit the governance of interoperability.

ACTION: GG to add to Interoperability report the proposed coordinating role of System ET for maintenance of interoperability. 
Discussions moved on to the parameter list items:

A clarification on precipitation parameters.
The variable to be exchanged is the precipitation rate. (Accumulations have been deprecated.)  Accumulated rain rate, amount from zero at ts0. GRIB sees a specific amount accumulated in time. This is specific in grib_api, rate+accumulation. It is suggested that this is noted in the parameter list table.

Toone Moene  (TM) queried whether total cloud cover was a % or 0-1? EF confirmed that it is indeed a % in ECMWF data.
ACTION: GG to supply the parameter lists to Enrico Fucile for EF to check and update parameter lists with identification numbers in grib_api.

ACTION: GG consult with the verification project to agree on the pressure levels they require for the verification/post processing list. Similarly what cloud information would they like exchanged? Cloud amounts and levels?

The later is in relation to the fact that cloud levels are deprecated in GRIB2. Cloud (low) is a mixture of level and proportion. 

ACTION: Each consortium to check how their models define high, medium and low level cloud.

ACTION: GG to remove the reference to radiosonde data.
EF noted that the use of level type 105 would not necessarily be the correct identifier to use.

EF has requested a hybrid height coordinate for use GRIB2, to be discussed tomorrow. For this a formula will be required to go from model levels to pressure or height. This would be based upon the A’s and B’s. The GRIB2 recommendation is to include a full list of levels in the message header and not to use an external namelist. TM noted that in genral one requires more than one level when computing a layer. REK and TD queried what is done for the half or full levels. It was agreed one should put the appropriate set for a given field.

It was noted that snow depth water is very much surface scheme dependent.
Detailed Notes from Day 2.

GG opened the second day of the meeting with a summary of the discussions from day 1.This was followed by a very useful presentation by JS on the tools used within the SREPS system.

Agenda Item 2 SREPS; a working example of adaptors, the utilities used to support the multimodel ensembles.

SREPS is a multi model, multi ensemble. Global models: GFS ECMWF, GME, UM and CMC and regional models: HIRLAM, HRM, COSMO, MM5 and UM; a potential 25 member ensemble. Resolution is at 0.25degs and forecasts are run out to T+72. A number of tools are required to support the interface of fields between the various models. These tools are available and JS can provide them if of interest.

Hyb2hrm

• Adapted and modified from the original software provided by the HRM community

• Read fields form grib1 files

• Fields are read/write in geographical rotated projection

• Horizontal and vertical interpolation of fields

• It is used to prepare initial and boundary fields from ECMWF, GFS, UM and CMC

global models for HRM
Hyb2um

• Adapted and modified from the original software provided by the Norwegian

Weather Service.

• Read fields form grib1 files

• Fields are read/write in geographical rotated projection

• Horizontal and vertical interpolation of fields

• It is used to prepare initial and boundary fields from ECMWF, GFS, GME and CMC

global models for UM LAM model
Intver

• Performs vertical interpolation of fields

• Interpolation is based on pressure

• Lagrange polynomials (linear or cubic) are used for the interpolation. For efficiency,

the coefficients of the polynomials can be calculated one time and used for more

than one field.

• Staggered fields are interpolated at the input and output levels of the staggered grid,

that must be calculated.

• This tool was developed for SREPS-AEMET and it is used to do some other

calculations and modifications of the input fields. As a consequence it is not a

general use tool
Soil fields:

• Soil fields are not treated as well as atmospheric fields

• For COSMO and HRM models use interpolated soil fields from GME

• For the other LAM models ‘do our best’  with the input data, without vertical

interpolation of soil fields
Future developments
• Possible installation of the system at ECMWF computers

• Go to 10 km resolution

• If necessary the intver tool will be adapted to grib2 format using grib_api library

• Improve the monitoring of the system

• Verification of the ensemble at this high resolution
Agenda Item 3: Drafting and finalisation of  “Adaptor software specification and requirements.” :- D2
EF opened this item with his proposal for a new GRIB2 code 118 hybrid height level. This has been accepted and is in final pre oper phase. Similarly there is now a code 119 hybrid pressure level. These are based upon formulating 
Z(k)=A(k)+B(k)*Orog  
and 
p(k)= A(k)+B(k)*sp

ACTION: Consortia to move to using the appropriate hybrid level identifier in their sample data.
105 is now ambiguous. TD queried when 119 would be available within MARS archive. MF reported that ECMWF does not currently have model level data in MARS but there a test set is available that uses 105. From a grib_api viewpoint the code used will be transparent. As the current grib_api version does not support 118 or 119 a new version will be released shortly. 105 can be used if required in the interim. The progress made with the request for 118 and 119 codes was welcomed and thanked.
A discussion followed on what we do with model levels that do not fit in with the above definitions? It was noted that the UM currently uses eta for levels but it can be formulated in terms of A and Bs. US thought something similar could be done with the COSMO model.

ACTION: US to put Enrico Fucile in contact with DWD vertical coordinates expert to see whether all DWD coordinates can be formulated using current options or whether a further GRIB proposal is required.

Discussions moved on to horizontal grids. How much info do we require within the GRIB headers to describe the grid? Or do we want to use grid generators? EF reported that unstructured grids are not currently ‘verified’ by the GRIB standards. Templates are available to define the grid number and a flag for staggered points. One can have a list of all the latitudes and longitudes in a grid of all the points. This needs to be provided by the data generating centre.

US noted that Max Plank Inst wants to use netCDF message to define the grid, especially when including neighbouring points. EF noted that netCDF has no standard compression. US also mentioned that grid generation for DWD grids can be very expensive and that he would prefer grid header info. TD questioned the need for all the points in the header, stating that we already have 1000x1000 point grids; supplying data for such grids is excessive, when they could be defined by 2 1dimensional arrays.
EF agreed that one could implement grid generators within the grib_api. The grib_api would provide the lat_long for each point. To get the new identifier into GRIB2 would take ~1 year. In the interim local templates could be used to define the required parameters. Namelists can also be used as an interim measure.

ACTION: UKMO to supply a suitable grid generator, required constants to define the UM UKV grid, for implementation with grib_api.

TD queried whether W was required in the initial data of the standard format parameter list. REK noted that their model use vertical divergence. 

ACTION: Consortia to supply the prognostic fields, native to their models and other consortia can choose to use them or not in their adaptors.

TM noted that HIRLAM does not use cloud water from ECMWF IFS at the boundaries.

ACTION: Consortia to supply documentation on each field supplied in the standard format, making it clear what each field is. They may have the same name but differ between models.

A long discussion followed on which surface fields should be exchanged. Whether consortia should provide all available fields or not. AH stated that this went against Interoperability, everyone being different. US suggested that we follow the guidance already obtained from the SRNWP Surface ET and this was agreed as the best starting point.
ACTION: Consortia to follow and supply the initial list of surface fields as guided by the Surface ET.

ACTION: GG to update the surface parameter list to match the Surface ET proposed list.

Discussion then turned to the sample data (standard format) for exchange.
It was agreed that the data would initially be global/regional data; we are not looking at Hires modelling data. REK stated that Meteo France the ‘regional’ data would come from their global model. Alfred Hofstadler (AH) queried what domain should be provided. As there is no common domain across consortia for the time being it can be the global/regional datasets, and consider extracting a domain of data from the sample data in the future.

ACTION: Consortia to maintain a history version file/log alongside sample data and announce appropriately whenever the datasets are updated.

ACTION: GG to update reports with the proposal that the SRNWP ET systems team take over the governance of the standard format upon completion of programme.

This will require discussion at a future SRNWP meeting. For testing of the Interoperability adaptors it may be useful for SREPS to move across and use the adaptors, likewise GLAM EPS.

ACTION:  An annual review of the adaptors should be completed ahead of the annual SRNWP meeting for discussion by the ET systems.

Agenda Item 4: Working with GRIB and adaptor progress, consortium experiences.
TG led off with a presentation on the current UKMO capabilities using GRIB 1 data to initiate a UM forecast and plans on how to develop the required adaptors, using where possible existing UM code.  
TD noted that within the presentation the UM does not require density and exner pressure for its LBCs as we could generate these from other parameters.

REK reported on the ALADIN/LACE work. Grib_api version 1.8 is installed and working (required a patch) on the NEC, but cross compilation is not supported. GRIB2 is hindered by the lack of visualisation tools available. Currently they convert back to GRIB1 and use Metview. Progress, thus far ALADIN have been able to visualise the sample UM pressure data. Currently have a problem reading the GME data. REK requested that each sample file is supported by documentation. The talk completed with a work plan and progress on the adaptors. Manuel Fuentes (MF) said that a test version of Metview that supports GRIB2 can be run on ECGATE. (Update: not yet may be after ecgate upgrade. Rather use grib_api to convert to Grib1 and then view use Metview.)  Metview 4 will support GRIB2 when released. 
US reported on progress in COSMO. Data was initially converted from grib1 to grib2 using in-house software but grib_api will be used in the future.  DWD have acquired sample adaptor code from the SREPS project. COSMO is now able to read in GME, IFS and UM global data. MeteoSwiss and been looking at an alternative treatment of IFS humidity variables as COSMO RH does not match the ECMWF IFS RH. Currently COSMO are supplying sample GME data but this will move to ICON data in the future. US then presented some timings with grib_api on the NEC compared with timings on a IBM. The costs in the NEC were in minutes rather than seconds. AH noted that this was unacceptable and needs investigation by ECMWF. JS queried what COSMO had done with the UM surface fields; nothing.
TM reported on HIRLAM progress. He has been concentrating upon conversions between GRIB1 and GRIB2 while AEMET has been working on the interpolations.
HIRLAM had not completed all GRIB1 ( GRIB2 conversions in time for May 7th 2009. The sample data was not made by HIRLAM converter. Translation tables are used.  Not all fields are instantaneous. The accumulations are not yielding the expected results using grib_dump so will take the opportunity to ask a ECMWF GRIB expert.

Agenda Item 8: Working towards year 2 deliverables, the adaptors.

TD proposed and it was agreed, a pragmatic approach. Consortia shall aim to deliver their adaptors and work towards their delivery as soon as possible.  GG shall review progress by consortiums during March and Aug 2010. It is accepted that progress by each centre will vary. Consortia are encouraged to exchange information and share their experiences on interpolations.
Three themes shall be worked on in parallel:

1. GRIB2 encoding

2. Interpolations between various native grids

3. Surface scheme interoperability.

ACTION:  GG to contact consortia and review progress in March 2010.

ACTION:  GG review progress again Aug/Sep timeframe and compile progress report for SRNWP meeting.

AOB:

A discussion followed on specific humidity and the total water within atmospheric models.

It was agreed that consortia should provide the ‘total water’
qt= qv+qcl+qcf  

although the breakdown for these is not unique and is dependent upon cloud schemes used, otherwise information will be lost. qt can be calculated and then the various native models can compute the breakdown dependent upon the cloud schemes.
ACTION:  GG to add qcl and qcf to the main parameter list, rather than optional. 

ACTION: GG to update parameter lists and forward to MF so that he can review and add information to tables related to grib_api where appropriate.
Detailed Notes from Day 3.

GG opened the day with a run down of the summary points from day 2.

TD then opened the floor for discussions to cover anything that we may not yet have covered during the meeting. AH returned discussions back to Surface fields, querying what was expected of ECMWF. TD stated that UKMO in particular had surface issues that he would like to see investigated and advanced in the coming 3 months. Sea-ice data, the use of HIRLAM data in the UM (met.no) and investigate why occasional ECMWF data causes the UM global model to fail.  UKMO would report back to the Interoperability consortia on any progress made.  REK noted that ALADIN had begun a surface study on using COSMO fields. 
TD suggested each consortium to consider ECMWF data in their models taking a single surface item at a time and see what progress can be made. AH queried whether GRIB2 support was required. This would be required for consortia datasets but not during the science investigations that can occur alongside GRIB work.
It was agreed that the surface list is subject to change and to be reviewed at the next Interop meeting, or by email, following a review of progress that has been made.

TD suggested that nobody during the meeting had discussed interpolation methods/order.

JS uses cubic interpolation in SREPS and linear for staggering. US said COSMO uses bilinear and bi quadratic. TG said there were a number of choices for the UM. In general the attendees were happy to use whatever was available in their codes and perhaps this would be revisited at a future date.TM suggested that this should be included in the documentation supplied by consortia. JS suggested that how the boundary layer is treated in the models would be useful, especially when orography changes. TD noted that a bigger issue is the height of model lids, and their variation between the models. ECMWF is the highest but it is likely there will be a need when converting between other models to extrapolate the data.  
AH mentioned that ECMWF is upgrading the IFS horizontal resolution 26th Jan 2010 and vertical resolution later in the year. It would not be possible to provide 7th May 2009 data with this model configuration. 
ACTION: Future datasets uploaded to the ECMWF server for exchange may be for any given date and such changes announced corresponding log and documents updated.
ACTION:  Announcements to be made to the Interop mail list.

Philipp Glatt (PG) noted that the data on the ECMWF FTP site was not all kept in appropriate directories for each consortia. MF logged onto the system and sorted the data appropriately.

Next 12 months effort summary and close of meeting:

· Consortia to supply sample native data. Eventually this data will move to fully grib2 being generated by the grib_api. Each release of sample data to be described in a suitable log/history file and announcements made.

· Interpolations between models, global and regional (atmospheric fields). Firstly consider regional models. It is expected that it will take time to support all possible combinations.

· Surface fields. Within the next 12 months investigate whether surface is a viable option. It is not expected that all problems will be solved.

ACTION: Priority of effort should focus on the atmospheric fields.

ACTION:  GG to add JS to the list of Interoperability and ensure he receives the minutes.
