Notes from the TWENTY-FIFTH FORMAL CEOP Teleconference ON Model Output Data Issues HELD ON 28 MARCH 2006

FINAL, 17 MAY 2006

1. 
INTRODUCTION

The 25th CEOP Model Output Teleconference took place on Tuesday 28 March 2006 at 12:30 UTC. The discussed topics included (i) the outcomes of the Paris meeting, (ii) the current status of NWPCs and the MPI archive, (iii) data integration services issues, (iv) the form and content of CEOP Model Output Conference Calls and proposed changes, and (v) other CEOP international issues.

Participants

The participants were:

Toshio Koike 

 Tokyo, Japan, CEOP Lead Scientist

Mike Bosilovich
 
 Greenbelt, Maryland, USA; Representing GMAO at NASA GSFC
Ken Mitchell 

 Camp Springs, Maryland, USA, Representing NCEP
Hiroko Kato

 Maryland, USA; Representing GLDAS/LIS
Lawrie Rikus

 Melbourne, Australia; Representing the BMRC

Paul Earnshaw

 Exeter, UK; Representing UK Met Office (UKMO)

Alex Ruane 

 La Jolla, California, USA; Representing Scripps, ECPC
Martin Köhler

 Reading, UK; Representing ECMWF

Beate Geyer

 Geesthacht, Germany; Representing GKSS
Burkhardt Rockel 
 Geesthacht, Germany; Representing GKSS
Hiroto Kitagawa 
 Tokyo, Japan; Representing JMA
Stephane Belair 
 Dorval, Canada; Representing the Meteorological Service of Canada, MSC
E.N. Rajagopal
 New Delhi, India; Representing NCMRWF

Laura Bertolani
 Milan, Italy, Representing EPSON Meteo Centre

Raffaele Salerno
 Milan, Italy, Representing EPSON Meteo Centre

Hans Luthardt 
 Representing Max Planck Institute Hamburg, Germany
Frank Toussaint 
 Representing Max Planck Institute Hamburg, Germany
Yonsook Enloe 
 North Carolina, USA; Representing CEOP WGISS Test Facility (WTF)
Ben Burford
 
 Tokyo, Japan; CEOP WGISS Test Facility (WTF) Implementation Team Member
Yuping Yan

 Beijing, China; Rep. GEWEX and Chinese Meteorological Administration (CMA)

Sam Benedict
 San Diego, California, USA; CEOP International Coordination Function

Petra Koudelova
 Tokyo, Japan; CEOP Coordination Support Function
Drs Rick Lawford (Silver Springs, Maryland, USA; Representing GEWEX and IGWCO), Sid Katz (Camp Springs, Maryland, USA, Representing NCEP), Sin Chan Chou (Cachoeira Paulista, Brazil; Representing CPTEC), Ken McDonald (Greenbelt, Maryland USA; Representing CEOP WTF), Steve Williams (Boulder, Colorado, USA; Representing UCAR/JOSS/CEOP Data Management), John Roads (La Jolla, California, USA; Head of ECPC), Ashwini Bohra and Gopal Iyengar (New Delhi, India; Representing NCMRWF) were not available for the call, although, GEWEX was represented by Dr Yan, ECPC was represented by Alex Ruane, NCMRWF was represented by Dr Rajagopal, and the WTF team was represented by Drs Enloe and Burford. 
2.
NEXT CONFERENCE CALL

The next, 26th CEOP International Model Output Teleconference is proposed to take place on Tuesday 16 May 2006. Koudelova has the action (A1) to inform the group of the details of the next call nearer to the time of the call and together with Benedict to coordinate the origination of the call from the USA (action A1a).
3.
MODEL OUTPUT DATA GROUP GENERAL ISSUES

3.1 Opening

(3.1a)
Benedict welcomed everyone on the call and introduced the agenda and timeline of the discussion as well as the reference material distributed prior to the call that included: (i) Notes from the last call on 17 January 2006; (ii) the summary report of the Model Output Working Group breakout session at the Paris meeting; and (iii) the proposed changes to the form and content of the CEOP Model Output Conference calls. 

3.2 Proposed changes to the form and content of the CEOP Model Output Conference Calls

(3.2a)
Benedict advised the participants that based on the successful CEOP International Implementation Planning meeting in Paris (26 February – 1 March 2006) it had been decided to take steps in line with the comments raised there concerning the form and content of the International CEOP Model Output Conference Calls. The proposed steps include:

1. To streamline the calls by limiting or dispensing with the introductory overviews from the Lead Scientist or International Coordinator function (unless specific questions are raised by the participants)
2. The Center reports should focus on the status of the provision of data to the CEOP Central Archive for Model data at MPI in Germany and provide an approximate schedule when the Center will meet its commitment to provide the MOLTS and Gridded products as requested and agreed to for Phase 1 up to the end of 2004.
3. Following or in concert with the Center Status Reports one or two technical or scientific questions associated with the Model Output aspect of CEOP will be raised that effect all the Centers and on which consensus is required in order to proceed. These topics should be proposed by the participants in advance of the call. 
4. The reports from the CEOP WTF teams will be limited or dispensed unless it is specifically requested by the WTF-CEOP/Center Representatives to exchange information relevant to their respective implementation processes.
5. To follow a brief and timely reporting protocol without extensive debate at the time of the call preferring rather to table detailed discussions and referring them to specific individuals for action and reporting by follow-up email or oral reporting at the time of the next call.
 

(3.2b)
Mitchell pointed out that it would be good to hold the CEOP Model Output Calls jointly with other groups including reference sites, WESP, CIMS, and newly established scientific elements in a rotating manner, i.e. representatives of one of the other groups would join the call every once in a while. Such opportunity to discuss the common issues and exchange ideas about requirements/deliverables one group requests/provide from/to the other group and further relevant information would be mutually beneficial for the both data and science groups and would have a positive effect on the CEOP implementation process. 

(3.2c)
Mitchell further suggested that the discussion on the common key technical/scientific issues be held prior to the Center reports and that the issues identified at the Paris meeting Model breakout session be addressed first.  

(3.2d)
The topic proposed for the next Model Output Call on 16 May 2006 is the List of key parameters required by CEOP that was prepared for Phase 1 but is too broad considering the extended period of data provision (10 years) and therefore should be revised. However at the same time, the new scientific goals for Phase 2 need to be taken into account. Koudelova has the action (A2) to circulate the original List of required parameters, which had been included in the initial request to the Centers sent in 2001 and which is provided in the ATTACHMENT 1 below this report, prior to the next call. The List is also available on the NCAR CEOP Data Management page at:

http://www.joss.ucar.edu/ghp/ceopdm/model/UKMO_process_table.doc. 

(3.2e)
In addition, it was proposed and agreed that at the time of the next Model Output Call on 16 May 2006 the WTF-CEOP system and its use be demonstrated in details with focus on features important for the modeling group. Benedict and Koudelova have the action (A2a) to advise the group about the planned demonstration and collect/prepare and distribute appropriate reference material in advance. For the purpose of the “on-a-call” demonstration, the center representatives including Belair, Bosilovich, Kato, Mitchell, Katz, Ruane, Roads, Chou, Earnshaw, Köhler, Bertolani, Salerno, Rockel, Geyer, Rajagopal, Kitagawa, and Rikus and others, who are interested, should create an account on the WTF-CEOP distributed data integration system (action A2b). The registration can be made on-line through the web site: http://ceop.restec.or.jp/auto_pass.html where the guidance is provided. In case of any difficulties, the applicant should contact Ben Burford and the JAXA WTF-CEOP team by email: benb@restec.or.jp; or rd@restec.or.jp.  

(3.2f)
The participants on the call agreed with the above suggestions and Benedict and Koudelova have action (A2c) to assure all the aforesaid necessary arrangements are done in a timely manner for the smooth and efficient course of the call.
3.3 Reference site data status

(3.3a)
Loehrer reported on the updated status of the reference site data archive as summarized in the document from 15 March 2006, provided in ATTACHMENT 2. He mentioned that there had not been much progress since the last CEOP International Call on 7 February 2006. Koike voiced that most of the CAMP reference sites were expected to complete their data sets for both EOP-3 and EOP-4 by the end of May. Benedict and Koudelova took the action (A3) to communicate the data submission issues with individual reference site spokespersons and managers in more details in a series of separate conference calls. 

3.4 MPI status

(3.4a)
Luthardt reported that the work on ingesting the data into the database has been progressing and that a sample of data from the Canadian center MSC had been submitted and might be included in the data base soon. 

(3.4b)
Toussaint mentioned that they intended to create a comprehensive overview of the data that are provided by the NWP Centers for inclusion into the CEOP Model Output Archive, which would help to find an optimal and efficient way to process and provide homogeneous data to the users. A specific query has been sent to the individual Centers to provide information necessary for preparing the overview. Toussaint reported that they had already received replies from most of the Centers and asked the remaining ones for their kind cooperation. Subsequently, the MPI team has created sample charts using the NCEP input. The charts are available in the ATTACHMENT 3 below this report. 

3.5 GKSS, ICTS, and MOLTS data format issues by Beate Geyer and Burkhardt Rockel

(3.5a)
Geyer reported that all of the MOTLS data sets available in the MPI data archive as well as the reference site data available on-line at CDA had been already converted into the NetCDF format. In addition, Geyer has received the MSC Center MOLTS variables table and is working on the conversion code. Belair will provide the MSC MOLTS data to Geyer soon.

(3.5b)
Rockel advised the group that the output of the Canadian Global Environmental Multiscale Limited Area Model (GEM-LAM) had been submitted to GKSS and was undergoing data format check procedure. After the check has been finished the data will be sent to the MPI archive.

(3.5c)
Rockel further reported that a certain issue had been found in the 2004 output of the GKSS CLM model and thus the model had been rerun and the corrected data would be sent to the MPI archive in the near future.

(3.5d)
Rockel also mentioned that they had started to extract the satellite data, namely TRMM data, to use them in the ICTS comparisons with the model output. 

3.6 CEOP Phase 2 “definition” for data submission

(3.6a)
Koike advised the group that in compliance with the Phase 2 Implementation Plan, the Centers were requested to provide their model output at least for the years 2007 – 2010 (full four years), which covers the Phase 2 observation period. However, it is highly desirable that the model output is provided also over the preparatory period of Phase 2, i.e. January 2005 – December 2006 so that there is a continuous data set encompassing the both CEOP phases. The Center representatives were asked to consider the continuous data provision to CEOP including the preparatory period and advise the group about their Center’s plan in this respect in due course.

(3.6b)
In relation to new reference sites proposed for Phase 2, a question was raised by when the Centers needed to be advised about the coordinates of these sites in order to be able to adjust their MOLTS data extraction subroutines in time for the beginning of Phase 2 observation period, i.e. January 2007. It was agreed that the coordinates of the new reference sites should be provided to the Centers at least by the time of the Pan-GEWEX meeting that will take place in Frascati, Italy, 9 – 13 October 2006, but an earlier date would be very welcome by the Centers. Benedict and Koudelova have the action (A3a) to discuss this issue with Drs Williams and Isemer and assure that the Centers are timely informed. 
3.7 Cloud data
(3.7a)
At the Paris meeting, it was agreed that the observed cloud data would be very useful for various CEOP studies, especially for model intercomparisons. Köhler had initiated communication with possible providers of such data and at the time of the call reported that he had discussed possible provision of observed cloud data for its including in the CEOP data base with Prof Rachel Pinker, University of Maryland, and Prof Anthony Illingworth, University of Reading. Prof Pinker is willing to cooperate with CEOP and provide the ISCCP cloud cover data and Prof Illingworth has agreed to provide cloud profile data of a few of high quality sites. The group greatly appreciated Köhler’s efforts in this matter. 

4.
CURRENT STATUS OF NWPCs 

4.1 BMRC by Lawrie Rikus

(4.1a)
Rikus reported that he continued to work on improvement of the old version of their model with the intention to reprocess EOP-3 and EOP-4. He mentioned that the reprocessing could start by the beginning of June.  
4.2 EPSON Meteo Centre by Laura Bertolani and Raffaele Salerno

(4.2a)
Benedict advised the group that the EPSON Meteo Centre, Milan, Italy, had joined the CEOP Model group and would contribute their model output data to the CEOP archive at MPI and collaborate with others in the group to pursue the goals the Model group had set up for Phase 2. Benedict introduced Drs Laura Bertolani and Raffaele Salerno, who represent the EPSON Centre in CEOP and who also participated in the Paris meeting in February, where the actual collaboration of the EPSON Centre with CEOP was kicked off. 

(4.2b)
Salerno reported that they were preparing the gridded output as well as the MOTLS data from their global model. He mentioned that they would welcome assistance with the MOLTS data conversion into the CF compliant NetCDF format. It has been suggested that the data be sent to the MPI archive where Dr Geyer could download it. At the same time, Bertolani and Salerno should contact Geyer by email and provide her necessary information about data and variable names (action A4).
4.3 JMA by Hiroto Kitagawa

(4.3a)
Kitagawa reported that JMA had replaced the computer system but there had not been any changes to the modeling system. A major upgrade of the JMA global model is planned for the next year.

(4.3b)
Kitagawa further reported that JMA was developing a new land surface data assimilation system in collaboration with the University of Tokyo.  

(4.3c)
Kitagawa also mentioned that the JMA management had not authorized yet the continued participation of JMA in Phase 2 but negotiations were underway to settle this matter before January 2007 and the dialog was expected to proceed smoothly.

4.4 NCMRWF by E.N. Rajagopal
(4.4a)
Rajagopal reported that NCMRWF was upgrading the computer system, which should be accomplished by May 2006, and the model would then be run from the new platform. He mentioned that the work associated with the computer system upgrade did not allow the NCMRWF team to focus on the CEOP issued but after the system would have been set up and Dr Gopal, who was currently staying at the UK Met Office, would be back at NCMRWF, they would concentrate on their commitments to CEOP. 
4.5 UK Met Office by Paul Earnshaw
(4.5a)
Earnshaw mentioned that the Met Office would continue to provide MOLTS data to CEOP for the period between Phase 1 and Phase 2 but they would stop delivering global fields. A full contribution is planned for Phase 2. He also pointed out that they would appreciate if the list of reference sites that would continue to participate in Phase 2 would be known soon.

4.6 MSC by Stephane Belair

(4.6a)
Belair reported that a sample of gridded data had been sent to the MPI and full data sets would follow after the data format would have been checked and approved by the MPI team. The work on the MOLTS data is also progressing and Belair is communicating the MOLTS format conversion with Geyer and has already provided her with the table of variables.
4.7 GLDAS by Hiroko Kato

(4.7a)
Kato reported that the new, reprocessed MOLTS data of 1-degree resolution runs had been submitted to the MPI archive as it had been announced at the time of the last call but had not been replaced in the MPI data base yet. Luthardt voiced that they would address this issue soon.

(4.7b)
Kato inquired whether any standard variables for the gridded output had been defined or whether they were identical with those for the MOLTS data. Luthard and Mitchell mentioned that there was a list of required variables that had been mentioned in the initial request sent to the Centers in 2001 and that the list was available at the CEOP Data Management website at:

http://www.joss.ucar.edu/ghp/ceopdm/model/UKMO_process_table.doc. The original list that was included in the initial request to the Centers is provided in ATTACHMENT 1 below.

4.8 ECMWF by Martin Köhler

(4.8a)
Köhler reported that the work on the ECMWF data delivery was advancing. He pointed out that the MOLTS locations (reference site coordinates) for Phase 2 should be decided very soon since the operational model could be run only forward and any reprocessing of data would not be possible.

4.9 NCEP by Ken Mitchell and Sid Katz

(4.9a)
Mitchell reiterated that a major upgrade to the NCEP global model had been implemented on 31 May 2005 that was expected to improve the NCEP model output considerably. In this context, the participants were asked to mention the upgrade of the NCEP model in their papers and presentations that contain work, in which the EOP-3 and EOP-4 NCEP model output data has been used.

(4.9b)
Mitchell also reiterated that the documentation on the MOLTS reference site characteristics as it pertained to the upgraded version of the NCEP GFS model had been finalized. The both documents, i.e. the table of characteristics corresponding to the old version of the model that applied to the period from 1 December 2002 12:00 UTC through 31 May 2005 06:00 UTC and the table of characteristics associated with the upgraded version of the model that has been in operation since 31 May 2005 12:00 UTC, have been uploaded onto the CEOP Data Management web page at:

http://www.joss.ucar.edu/ghp/ceopdm/model/ncep/MOLTS_points_best_pre_may05.xls and at:

http://www.joss.ucar.edu/ghp/ceopdm/model/ncep/MOLTS_points_best_post_may05-2.xls (for the old and new version of the model, respectively). 

(4.9c)
Mitchell voiced that NCEP continued and would continue to provide their model output (forecast) to CEOP including both, gridded and MOLTS data, for the years 2005 – 2010. Regarding the NCEP global reanalysis data, only the gridded output is available for EOP-3 and EOP-4 but the NCEP team plans to finish the third NCEP global reanalysis during the time framework 2007 – 2010 and the MOLTS data may be generated for this period. Mitchell emphasized that for this purpose, they need to know the Phase 2 reference site locations soon.

4.10 GMAO by Mike Bosilovich
(4.10a)
Bosilovich reported that following the discussion that the Modeling group had held at the Paris meeting about setting up a quick-look web site of the available gridded output he had met with specialists on visualization in order to establish links between their WebMap server and the GMAO GrADS Data Server, where the gridded output is stored. The capabilities of the WebMap server would allow to visualize the gridded data and overlay one model’s output with the output of another model or with satellite data. Bosilovich voiced that the main goal was to advertise the available data in a user-friendly way and let the broader community know what possibilities exist. The proposed web site will contain links to the individual CEOP archives and data integration services, where the data can be downloaded.
(4.10b) Bosilovich further reported that validation runs with the GMAO new system had been started and the work was progressing as planned.

4.11 ECPC by Alex Ruane

(4.11a)
Ruane reported that the ECPC team was finalizing the procedure with proposing and adding new variables to the CF standards. He also mentioned that they were focusing on scientific issues, in particular budget closures, and pointed out that it would be very helpful if more reference site data sets completed for both EOP-3 and EOP-4 were available soon.

5.
DATA INTEGRATION ISSUES 

5.1 WTF-CEOP and Distributed Data Integration Services

(5.1a)
Burford reported that there were 73 registered users on the WTF-CEOP system including people from various groups and that the system had been working smoothly without any reported issues for a couple of months. He mentioned that all of in-situ data currently available at the Central Data Archive (CDA) at NCAR/EOL were accessible on-line through the system and new MOLTS and satellite data were being included as well. 

(5.1b)
Mitchell emphasized the usefulness of the system in particular for having a quick look at the data from various sources (in-situ, model, satellite) and proposed an “on-a-call” demonstration (see Section 3.2). 

(5.1c)
Mitchell also suggested that the tag “Model Output” used specifically for the gridded model output on the WTF-CEOP system be changed because model output includes the both types MOLTS and gridded data.
(5.1d) 
Burford asked the Center representatives to assist him with checking the variable names and units when the model data are available on-line. It was suggested that the Center representatives including Belair, Bosilovich, Kato, Mitchell, Katz, Ruane, Roads, Chou, Earnshaw, Köhler, Bertolani, Salerno, Rockel, Geyer, Rajagopal, Kitagawa, and Rikus provide to Burford their respective variable name conversion tables from the native to CF standards (action A5).

(5.1e)
Enloe reported that the engineering kick-off meeting of the NASA project to build the NASA satellite data access system for CEOP had been held recently and the work on the prototype had been initiated. She pointed out that they would welcome an opportunity to demonstrate the system on one of the CEOP calls in the future to receive the feedback from CEOP science representatives.

6.
OTHER ISSUES

(6a)
Koike reported that the Fifth CEOP International Implementation Planning meeting that was held jointly with the IGWCO Workshop at the UNESCO Headquarters in Paris, France, from 26 February through 4 March 2006 had involved more than 100 participants and been very productive. A full report of the meeting will be drafted and made available in due course.

(6b)
Koike further reported that at the WCRP JSC meeting held in Pune, India, 6 – 9 March 2006, his presentation on achievements of CEOP Phase 1 had been very well received and appreciated. CEOP was recognized as a key data coordination activity within the WCRP group by WOAP (WCRP Observation and Assimilation Panel) and further coordination with WCRP core projects including CLIVAR, SPARC, CliC and others will be discussed at the WOAP meeting later this year. 

(6c) 
Koike also mentioned that the review process of the CEOP special issue papers had been initiated and the group would be timely informed about the progress. All contributors were acknowledged and their support in this matter appreciated.

(6d)
The matter of a high-speed optical connection between NASA GSFC and the CEOP archives and possibly other Centers was brought up during the discussion. As part of the efforts to establish such connection, the Software Integration and Visualization Office at NASA has carried out a series of testing of the current lines in previous years and would wish to continue in the tests in order to detect possible deficiencies on the lines and improve the connection. For that purpose, the Software Office specialists need to have an account at each of the Centers for which the connections will be tested and thus are seeking for appropriate contact persons. Bosilovich voiced that he would discuss the purpose and expected outcomes of the testing with the Software Office in more details and would inform the group about the discussion results in due course (action A6). 

In this context, Ruane mentioned that the Scripps center had been cooperating with the NASA Software Office on this matter and the work on establishing the high-speed connection between NASA and Scripps was advancing well.

(6e)
Benedict introduced Dr Yuping Yan from the Chinese Meteorological Administration (CMA), who is also working as the GEWEX Coordinator for China and would represent CMA and GEWEX in China on the CEOP calls in future. Yan expressed her interest in the CEOP Model group activities and voiced that the Chinese community would be willing to cooperate more closely with the GEWEX projects and related initiatives.  

7.
CLOSING

Benedict acknowledged the participants for attending the call and providing their valuable contributions, comments and suggestions. The call was adjourned at 14:30 UTC.
ATTACHMENT 1
MOLTS and Gridded Output Variables Requested for CEOP Phase 1
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ATTACHMENT 2
Reference Site Data Status – as of 15 March 2006
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ATTACHMENT 3
Overview of the NCEP Data Provided to MPI
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Detailed Status Summary of CEOP Reference Site Data Sets
(as of 15 March 2006)

The numbered items are the issues that remain with that particular reference site.

BALTEX Cabauw — The SFC, STM, TWR and radiosonde data sets are complete and available on-line.
The FLX data set for EOP-3 and first half EOP-4 is available on-line.
1) Second half EOP-4 FLX data set not submitted.

BALTEX Lindenberg — Complete and available on-line.

BALTEX Norunda — The complete EOP-3 SFC data set was submitted on 26 Feb 2004 but there are
remaining issues with the format and metadata.

1) No FLX, STM, TWR or radiosonde data submitted for any period.

2) No EOP-4 SFC data submitted.

BALTEX Sodankyla — The complete EOP-3 SFC data set is available on-line. The complete EOP-4 SFC
data set was submitted 2 March 2006 and now going through NCAR/EOL QC/QA checks.
1) No FLX, STM, TWR or radiosonde data submitted for any period.

CAMP Chao-Phraya River — The first half EOP-3 SFC, STM, TWR and FLX available on-line.
1) No data submitted for second half EOP-3 or EOP-4.

CAMP Equatorial Island — The EOP-3 SFC and sounding data sets are available on-line.
1) No data submitted for EOP-4.

CAMP Himalayas — Complete and available on-line.

CAMP Korean Haenam — The EOP-3 STM and FLX data sets are available on-line. The EOP-3 SFC data
set was resubmitted and is currently passing through NCAR/EOL QC/QA checking.
1) No data submitted for EOP-4.

CAMP Korean Peninsula — The first half EOP-3 SFC, TWR and STM available on-line.
1) No data submitted for second half EOP-3 or EOP-4.

CAMP Mongolia — The complete EOP-3 SFC, STM and FLX data sets are available on-line.
1) No data submitted for EOP-4.

CAMP Northeast Thailand — The first half EOP-3 SFC, STM, TWR and FLX data sets are available on-
line.
1) No data submitted for the second half of EOP-3 or EOP-4.

CAMP Northern South China Sea — Southern Japan — The complete EOP-3 SFC and STM data sets are
available on-line.
1) No data submitted for EOP-4.

CAMP Siberia Taiga — The complete EOP-3 SFC, STM, TWR and FLX data sets are available on-line.
1) No data submitted for EOP-4.

CAMP Siberia Tundra - The complete EOP-3 SFC, STM, TWR and FLX data sets are available on-line.
1) No data submitted for EOP-4.

CAMP Tibet — The first half EOP-3 SFC, STM, TWR and FLX data sets are available on-line. The second
half EOP-3 data were submitted 17 January 2005 for a subset of the Tibet stations. Data are ok.

1) Need data from several stations for the second half of EOP-3.

2) No data submitted for EOP-4.

CAMP Tongyu — The complete EOP-3 SFC, STM, TWR, and FLX data sets are available on-line.
1) No data submitted for EOP-4.

CAMP Western Pacific Ocean — The complete EOP-3 SFC data set is available on-line.
1) No data submitted for EOP-4.





AMMA/CATCH Niamey and Oueme — Precipitation data for 2001-2003 is available on-line in original
format.

1) No precipitation data submitted for 2004.

2) Further data provision is in negotiation with the AMMA group?

GAPP Bondville — Bondville is complete and available on-line.

GAPP Ft. Peck — The first half EOP-3 SFC, STM and FLX data sets are available.
1) No data submitted for second half EOP-3 or EOP-4.

GAPP Mt. Bigelow — EOP-3 and EOP-4 data are being reprocessed by U of Arizona

GAPP Oak Ridge - The first half EOP-3 SFC, STM and FLX data sets are available.
1) No data submitted for second half EOP-3 or EOP-4.

GAPP SGP - Complete and available on-line.

LBA Brasilia — STM and FLX complete and on-line. Complete EOP-3 and EOP-4 SFC submitted 6 July
2005; issues described below. Certain metadata and format issues are remaining.

LBA Caxiuana — Complete EOP-3 SFC last submitted January 2005. The first half EOP-3 STM last
submitted March 2005. The first half EOP-3 TWR last submitted April 2004. The first half EOP-3 FLX last
submitted November 2004.
SFC issues:
1) Metadata and format issues.
2) Data for EOP-4 has not been submitted.
STM issues:
1) Metadata and format issues.
2) Data has not been submitted for the second half of EOP-3 or EOP-4.
TWR issues:
1) Metadata issues.
FLX issues:
1) Metadata issues.
2) Data has not been submitted for the second half EOP-3 or EOP-4.
Sounding issue:
1) No sounding data has been submitted.

LBA Manaus — Complete EOP-3 and EOP-4 SFC and FLX data sets on-line. First half EOP-3 TWR data
set last submitted April 2004.
TWR Issue:
1) Metadata issue.
STM Issue:
1) No STM data has been submitted.
Sounding Issue:
1) No sounding data has been submitted.

LBA Pantanal — The first half EOP-3 SFC data set is on-line. First half EOP-3 TWR last submitted April
2004.
SFC Issue:
1) No second half EOP-3 or EOP-4 SFC data submitted.
STM Issue:
1) No STM data has been submitted.
TWR Issues:
1) Metadata and format issues remaining
FLX Issue:
1) No FLX data has been submitted.
Sounding Issue:
1) No sounding data has been submitted.

LBA Rondonia — First half EOP-3 SFC last submitted November 2004. The second half EOP-3/-4 (through
29 September 2004) SFC, STM and FLX last submitted 14 March 2006. These data are currently passing
through the NCAR/EOL QC/QA processing. No sounding data has been submitted.





LBA Santarem — Complete EOP-3 SFC, FLX, STM data are on-line. First half of EOP-3 TWR data on-line.
No sounding data has been submitted.

MAGS BERMS - The FLX, STM, TWR and sounding data sets are complete and on-line. The SFC data
set was last submitted on 9 February 2006, some minor issues remaining.

MDB Murrumbidgee — The SFC data sets for EOP-3 and EOP-4 (through May 2004) last submitted
December 2004. The STM data sets for EOP-3 and EOP-4 (through May 2004) last submitted August 2005.
FLX, TWR and sounding issue:
1) No data has been submitted.
SFC issues:
1) Metadata issues
STM issues:
1) Metadata issues.

MDB Tumbarumba — No data has been submitted.
Other ARM NSA — Complete and on-line.

Other ARM TWP - Complete and on-line.
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SUMMARY OF the ADDITIONAL CEOP Teleconference ON MOLTS DATA FORMAT ISSUES HELD ON 3 AUGUST 2005


(1st DRAFT, 11 AUGUST 2005)


1. 
INTRODUCTION


The additional CEOP teleconference devoted to issues associated with the MOLTS data format at the MPI archive was proposed and agreed to at the time of the 21st regular CEOP Model Output Conference Call and took place on Wednesday 3 August 2005 at 13:00 UTC. The purpose of this call was to decide an effective and practically viable solution of the MPI archive settings in terms of MOLTS data format in combination with technical arrangements of the archive so that the MOLTS data can be accessed by the WTF-CEOP distributed data integration system.


Participants


Toshio Koike

 Tokyo, Japan; CEOP Lead Scientist


Hans Luthardt

 Hamburg, Germany; Representing Max Planck Institute 

Frank Toussaint

 Hamburg, Germany; Representing Max Planck Institute 

Osamu Ochiai 

 Tokyo, Japan; CEOP WGISS Test Facility (WTF) Implementation Team Member 

Ben Burford
 
 Tokyo, Japan; CEOP WGISS Test Facility (WTF) Implementation Team Member


Lawrie Rikus

 Melbourne, Australia; Representing the BMRC


Steve Williams 
 Boulder, Colorado, USA; Representing UCAR/JOSS/CEOP Data Management

Mike Bosilovich
 
 Greenbelt, Maryland, USA; Representing GMAO at NASA GSFC

Sam Benedict
 San Diego, California, USA; CEOP International Coordinator


Petra Koudelova
 Tokyo, Japan; CEOP Coordination Support Function

2.
MOLTS DATA FORMAT ISSUES


2.1 CEOP MOLTS data format standard - NetCDF



In consideration of various benefits of the NetCDF format compare to other possible formats of the MOLTS data, it was confirmed at the time of the call that the NetCDF would be the CEOP MOLTS data standard format at the MPI archive. The conversion of both (i) data already stored at the MPI archive and (ii) data that will be delivered in future will be done by using the conversion tool developed by Dr Lawrie Rikus. The NetCDF format will facilitate the access of the MOLTS data at the MPI archive for the WTF-CEOP distributed data integration system.


2.2 Data already stored at the MPI archive



The MPI team accepted the action A1 to begin the work on conversion of the MOLTS data already stored at the archive provided Dr Rikus’ conversion program including proper input subroutines to read various formats of data produced by different centers is available. Rikus took the action A1a to assist with the development of the corresponding subroutines for all of the MOLTS data formats currently being available at the MPI archive and to send the conversion program along with the subroutines to the MPI team. Rikus advised the group that he had already successfully tested his program using the MOLTS data of four centers, namely JMA, UKMO, NCEP, and GMAO’s GEOS3 output. He felt that development of the input subroutines for other centers’ data as well as updating the subroutines according to the possible changes of the model output formats induced by modifications of the modeling systems in the future would be workable with the stipulation that adequate metadata documentation is provided by the centers. 



The MPI team with the assistance of Rikus will initiate the process of conversion by undertaking several test runs (action A1b) in which the conversion program will be applied to the data that have been already processed by Rikus, who suggested that the NCEP datasets, which are in the binary format, be tested at first followed by the UKMO data as an example of the ascii format MOLTS. 



The MPI team has the action A1c to report on their experiences with Dr Rikus’ program in due course. In order to advise others about the effort that is required to convert MOLTS data using Dr Rikus’ program, Burford has provided an estimation based on his own experiences with this tool. Burford’s estimation is in Attachment 1 below. 


2.3 Data to be delivered to the MPI archive in future, metadata issue



It was suggested at the time of the call that NWPCs be encouraged to consider conversion of their MOLTS data into the NetCDF format in the future since it would simplify the process of data archiving at MPI. However, the concrete strategy will be decided and potential actions for centers specified after the tests carried out by the MPI team will have been evaluated and more details about the required effort known. 



At present, all of the NWPCs including BMRC, CPTEC, ECMWF, ECPC, JMA, MSC, NASA-GLDAS, NASA-GMAO, NCEP, NCMRWF, and UKMO have the on-going action A2 to equip all data that they are submitting to the MPI archive with adequate metadata documentation, which is essential for Dr Rikus to develop the proper input subroutines.



To facilitate the intercomparison of different model outputs, it is desirable to unify the nomenclature of the output variables. In this context, it was suggested that the CF standard name table be posted on the UCAR JOSS web pages and this issue discussed at the time of the next regular CEOP Model Output conference call that is planed to take place on Tuesday 20 September 2005. The table can be found at: http://www.cgd.ucar.edu/cms/eaton/cf-metadata/index.html and Williams took the action A2a to place it on their web pages. Koudelova has the action A2b to advise the NWPCs spokespersons about the proposed unified nomenclature compliant with the CF standard and encourage them to look at the table before the aforementioned regular call.


2.4 MPI archive arrangements



The MPI team advised the group that they were considering arranging the archive in the following manner:

· Three copies of the MOLTS data will be stored: 


(i) The raw data as received from the centers that will be available for downloading 


(ii) The data in the NetCDF format converted by Rikus’ program; available for downloading


(iii) The data in the NetCDF format ingested into the ORACLE database 


· The MPI team in cooperation with the WTF-CEOP team will develop an interface enabling the WTF-CEOP system to access the data in the ORACLE database (action A3).


· The MPI team is converting global gridded model outputs into the standardized Grib format and these data will be accessible for the WTF-CEOP system through the Jblob function emulating a DODS server.


The MPI team is currently updating their software and the upgraded system is expected be set up in September, 2005 when the development of the interface for the WTF-CEOP system to access the ORACLE database will begin.


3.
CLOSING



Koike thanked the participants for the productive discussion and their positive approach to the resulting actions that are indispensable for assuring that the data services, which CEOP undertook to provide, will be guaranteed as planned. The call was adjourned at 14:00 UTC.


Attachment 1:
Effort required to convert MOLTS data to NetCDF format (by Ben Burford)

Part of the overall confusion regarding MOLTS data is the level of effort required to convert the original agency “native” format MOLTS data into NetCDF format. Lawrie Rikus has written a program to convert the data for various agencies, but most agencies are not aware of how much time and effort are needed to use Lawrie’s program to convert their data.  In order to remove this confusion the process required to use Lawrie’s program to convert data has been described, and some time estimates (based on past experience) of operator time and processing time have been made. We are now in the process of doing some timing tests on actual CEOP MOLTS data files to verify our estimates. The draft description of the work process is as follows:


Description of the work process:


1. Obtain MOLTS data conversion software from Lawrie.


2. Install Fortran 90 compiler and NetCDF libraries (both available as freeware).


3. Compile Lawrie’s Fortran code on local machine.


4. Gather agency format MOLTS data into a local directory (download MOLTS data from MPI, or use original files).


5. Get input command line from Lawrie for this particular data type (also, Lawrie’s program has a help function to explain the input command line).


6. Enter command line for each MOLTS file.


7. Send resulting NetCDF files to MPI.


Example: UKMO MOLTS data.


UKMO is providing 3 sets of MOLTS data: analysis cycle, forecast from 0Z and forecast from 12Z.  For each of the 3 sets there are 41 files (total of 123 files).  Lawrie indicated that the file name information (41 file name extensions) could be put in the UKMO input module of his software.  In order to run his program the user would input the root part of the file name for each MOLTS data type (i.e. UKMO_ST_DA_ALL_ (analysis), UKMO_ST_FC_00Z_ (forecast from 00Z) and UKMO_ST_FC_12Z_ (forecast from 12Z)).  The software would then process all 41 files for the given MOLTS data type.  So, the user would only need to run Lawrie’s program a total of 3 times, one time for each type of MOLTS data.


Estimated processing time:


Operator time: 2 or 3 minutes to run Lawrie’s program 3 times.


Processing time: about 1 hour total.
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Detailed Status Summary of CEOP Reference Site Data Sets


(as of 15 March 2006)


The numbered items are the issues that remain with that particular reference site.


BALTEX Cabauw – The SFC, STM, TWR and radiosonde data sets are complete and available on-line.  The FLX data set for EOP-3 and first half EOP-4 is available on-line.


1) Second half EOP-4 FLX data set not submitted.


BALTEX Lindenberg – Complete and available on-line.


BALTEX Norunda – The complete EOP-3 SFC data set was submitted on 26 Feb 2004 but there are remaining issues with the format and metadata.  

1) No FLX, STM, TWR or radiosonde data submitted for any period.


2) No EOP-4 SFC data submitted.


BALTEX Sodankyla – The complete EOP-3 SFC data set is available on-line.  The complete EOP-4 SFC data set was submitted 2 March 2006 and now going through NCAR/EOL QC/QA checks.


1) No FLX, STM, TWR or radiosonde data submitted for any period.


CAMP Chao-Phraya River – The first half EOP-3 SFC, STM, TWR and FLX available on-line.


1) No data submitted for second half EOP-3 or EOP-4.


CAMP Equatorial Island – The EOP-3 SFC and sounding data sets are available on-line.


1) No data submitted for EOP-4.


CAMP Himalayas – Complete and available on-line.


CAMP Korean Haenam – The EOP-3 STM and FLX data sets are available on-line.  The EOP-3 SFC data set was resubmitted and is currently passing through NCAR/EOL QC/QA checking.


1) No data submitted for EOP-4.


CAMP Korean Peninsula – The first half EOP-3 SFC, TWR and STM available on-line.


1) No data submitted for second half EOP-3 or EOP-4.


CAMP Mongolia – The complete EOP-3 SFC, STM and FLX data sets are available on-line.


1) No data submitted for EOP-4.


CAMP Northeast Thailand – The first half EOP-3 SFC, STM, TWR and FLX data sets are available on-line.


1) No data submitted for the second half of EOP-3 or EOP-4.

CAMP Northern South China Sea – Southern Japan – The complete EOP-3 SFC and STM data sets are available on-line.


1) No data submitted for EOP-4.

CAMP Siberia Taiga – The complete EOP-3 SFC, STM, TWR and FLX data sets are available on-line.


1) No data submitted for EOP-4.


CAMP Siberia Tundra - The complete EOP-3 SFC, STM, TWR and FLX data sets are available on-line.


1) No data submitted for EOP-4.


CAMP Tibet – The first half EOP-3 SFC, STM, TWR and FLX data sets are available on-line.  The second half EOP-3 data were submitted 17 January 2005 for a subset of the Tibet stations.  Data are ok.


1) Need data from several stations for the second half of EOP-3.


2) No data submitted for EOP-4.


CAMP Tongyu – The complete EOP-3 SFC, STM, TWR, and FLX data sets are available on-line.


1) No data submitted for EOP-4.


CAMP Western Pacific Ocean – The complete EOP-3 SFC data set is available on-line.


1) No data submitted for EOP-4.


AMMA/CATCH Niamey and Oueme – Precipitation data for 2001-2003 is available on-line in original format.


1) No precipitation data submitted for 2004.


2) Further data provision is in negotiation with the AMMA group?


GAPP Bondville – Bondville is complete and available on-line.


GAPP Ft. Peck – The first half EOP-3 SFC, STM and FLX data sets are available.


1) No data submitted for second half EOP-3 or EOP-4.


GAPP Mt. Bigelow – EOP-3 and EOP-4 data are being reprocessed by U of Arizona


GAPP Oak Ridge - The first half EOP-3 SFC, STM and FLX data sets are available.


1) No data submitted for second half EOP-3 or EOP-4.


GAPP SGP – Complete and available on-line.


LBA Brasilia – STM and FLX complete and on-line.  Complete EOP-3 and EOP-4 SFC submitted 6 July 2005; issues described below. Certain metadata and format issues are remaining.


LBA Caxiuana – Complete EOP-3 SFC last submitted January 2005.  The first half EOP-3 STM last submitted March 2005.  The first half EOP-3 TWR last submitted April 2004.  The first half EOP-3 FLX last submitted November 2004.


SFC issues:


1) Metadata and format issues.

2) Data for EOP-4 has not been submitted.

STM issues:


1) Metadata and format issues.

2) Data has not been submitted for the second half of EOP-3 or EOP-4.

TWR issues:


1) Metadata issues.

FLX issues:


1) Metadata issues.

2) Data has not been submitted for the second half EOP-3 or EOP-4.

Sounding issue:


1) No sounding data has been submitted.


LBA Manaus – Complete EOP-3 and EOP-4 SFC and FLX data sets on-line.  First half EOP-3 TWR data set last submitted April 2004.


TWR Issue:


1) Metadata issue.


STM Issue:


1)
No STM data has been submitted.


Sounding Issue:


1)
No sounding data has been submitted.


LBA Pantanal – The first half EOP-3 SFC data set is on-line.  First half EOP-3 TWR last submitted April 2004.


SFC Issue:


1) No second half EOP-3 or EOP-4 SFC data submitted.


STM Issue:


1) No STM data has been submitted.


TWR Issues:


1) Metadata and format issues remaining

FLX Issue:


1) No FLX data has been submitted.


Sounding Issue:


1)
No sounding data has been submitted.


LBA Rondonia – First half EOP-3 SFC last submitted November 2004. The second half EOP-3/-4 (through 29 September 2004) SFC, STM and FLX last submitted 14 March 2006.  These data are currently passing through the NCAR/EOL QC/QA processing.  No sounding data has been submitted.


LBA Santarem – Complete EOP-3 SFC, FLX, STM data are on-line. First half of EOP-3 TWR data on-line. No sounding data has been submitted.


MAGS BERMS –  The FLX, STM, TWR and sounding data sets are complete and on-line.  The SFC data set was last submitted on 9 February 2006, some minor issues remaining.


MDB Murrumbidgee –  The SFC data sets for EOP-3 and EOP-4 (through May 2004) last submitted December 2004. The STM data sets for EOP-3 and EOP-4 (through May 2004) last submitted August 2005.


FLX, TWR and sounding issue:


1)
No data has been submitted.


SFC issues:


1) Metadata issues

STM issues:


1)
Metadata issues.


MDB Tumbarumba –  No data has been submitted.


Other ARM NSA – Complete and on-line.


Other ARM TWP – Complete and on-line.
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MOLTS and Gridded Output Variables

As an example of requested enhanced output, the contents of the MOLTS output for the NCEP regional Eta
model over the U.S., is shown below. Several additional variables not yet output by the NCEP Eta model
are then requested at the end of this appendix. There are thus 4 parts to this output described below: (1)
Header Information; (2) Near Surface Variables; (3) Vertical Profile Values; (4) Additional Requested
Variables.

We also request MOLTS and Gridded Output Variables (to include, if not listed, all time-dependent model
state variables).

1. HEADER INFORMATION IN ETA MODEL BUFR OUTPUT:

(Note on Station ID: Sometimes the location is a bone fide observing station with a WMO station ID.
Sometimes the location is an arbitrary location chosen for research program interests, e.g., GCIP, and thus
assigned an arbitrary number for station 1D, which will not be a WMO station ID. Listed below is a case of
the latter -- an arbitrary site near Yosemite, CA, which is at a high elevation.)

Station ID number =601 (not a WMO station ID if this is an arbitrary output site)
Cycle = 98060912 (this is the output date/time: YYMMDDHH)

Forecast time = 86400 sec (length of forecast from Eta model initial time)

Station latitude =37.15deg

Station longitude = -118.75 deg

Station elevation =3309. m (Note: this is model terrain height, not station height)
# of near surf. parameters =56

# of vert. profile parameters = 13 (at each level in profile)

# of vertical profile levels = 22 (see note below)

2. NEAR SURFACE VARIABLES

The first part of the BUFR output includes surface or near-sfc variables: (e.g. precip, sfc energy/water
fluxes): note: water flux quantities are accumulations in mm (kg/m**2) over 1-hour ending at the output hour
valid time (e.g. precip, runoff, snowmelt). energy flux quantities are averages over the 1-hour interval ending
at the output hour valid time. State variables like soil moisture are instantaneous values valid at the output
hour valid time.

pressure at mean sea level = 0.1013e+06 pa
surface pressure 0.6824e+05 pa
skin temperature 0.2696e+03 k

1-hr min temp. at lowest model Ivi = 0.2722e+03 k
1-hr max temp. at lowest model Ivi = 0.2723e+03 k
soil moisture availability = 0.7700e+02 %

1-hr accumulated total precip

1-hr accum. convective precip

1-hr average flux of latent heat

1-hr avg potential flux of latent heat
1-hr average flux of sensible heat
1-hr average flux of sub-surface heat

0.0000e+00 kg/m**2
0.0000e+00 kg/m**2
0.6500e+01 w/m**2 (+:downward)
0.6500e+01 w/m**2  (+:downward)
0.1600e+02 w/m**2  (+:downward)
0.8990e+02 w/m**2 (+:downward)

1-hr avg flux of snow phase change heat = 0.0000e+00 w/m**2 (+:downward)
1-hr average shortwave downward flux = 0.0000e+00 w/m**2 (+:downward)

1-hr average shortwave upward flux = 0.0000e+00 w/m**2 (+:downward)

1-hr average longwave downward flux = 0.1884e+03 w/m**2 (+:downward)

1-hr average longwave upward flux =-0.3014e+03 w/m**2 (+:downward)

1-hr average net longwave flux at top =-0.2423e+03 w/m**2 (+:downward)

1-hr average net shortwave flux at top = 0.0000e+00 w/m**2 (+:downward)

1-hr accumulated snow fall = 0.0000e+00 kg/m**2

total soil moisture = 0.7190e+03 kg/m**2

snow water equivalent
1-hr accumulated snow melt 0.0000e+00 kg/m**2

1-hr accumulated surface runoff 0.0000e+00 kg/m**2

1-hr accumu baseflow-groundwater runoff = 0.1000e-01 kg/m**2
bottom soil temperature 0.2761e+03 k

roughness length 0.4200e+00 m
u-component at 10 m -0.6000e+00 m/s
v_component at 10 m -0.1300e+01 m/s

potential temperature at 10 m 0.3045e+03 k

0.9000e-01 kg/m**2





specific humidity at 10 m
2-meter temperature

2-meter specific humidity
surface exchange coefficient
green vegetation cover
canopy water

layer 1 volumetric soil moisture
layer 1 soil temperature

layer 2 volumetric soil moisture
layer 2 soil temperature

layer 3 volumetric soil moisture
layer 3 soil temperature

layer 4 volumetric soil moisture
layer 4 soil temperature

station land/sea mask

amount of low cloud

amount of middle cloud
amount of high cloud

snow ratio from explicity cloud scheme
snow precip type

ice pellet precip type

freezing rain precip type

rain precip type

u-component of storm motion
v_component of storm motion
storm relative helicity

0.2860e-02 kg/kg
0.2713e+03 k
0.2700e-02 kg/kg
0.4000e-02 m/s
0.4300e+02 %
= 0.1260e+00 kg/m**2
0.3860e+00 none
0.2698e+03 k
0.3870e+00 none
0.2743e+03 k
0.3810e+00 none
0.2753e+03 k
0.3350e+00 none
0.2760e+03 k
0.0000e+00 0
0.0000e+00 %
0.0000e+00 %
0.0000e+00 %
= 0.1000e+03 %

0.0000e+00 1=snow
0.0000e+00 1=ice pellets
= 0.0000e+00
= 0.0000e+00 1=rain

=-0.4400e+01 m/s

=-0.1620e+02 m/s

= 0.5610e+02 m**2/s**2

(land) or 1(sea)

1=freezingrain

3. VERTICAL PROFILE VALUES

The second part of the BUFR output includes the vertical profile on model coordinate levels (in order of all
output variables of 1st level above ground, followed by the same for 2nd level above ground, etc., Note:
number of levels is not the same at every molts station, because the Eta coordinate is not terrain following
like sigma coordinate. Some Eta levels below the model terrain are inactive and not part of the output
below. Header information listed above shows number of levels for this particular MOLTS output station.) As
an example of the output, values from the Eta level 1: (first Eta level above model terrain) are shown below:
These are then repeated for each model atmospheric level.

pressure = 0.6668e+05 pa
temperature = 0.2722e+03 k

u wind =-0.6000e+00 m/s
v wind =-0.1800e+01 m/s
specific humidity = 0.2960e-02 kg/kg
omega = 0.0000e+00 pals

cloud water mixing ratio
convective latent heating rate
stable latent heating rate
short-wave heating rate
long-wave heating rate

cloud cover in a layer
turbulent kin energy in a layer

0.0000e+00 kg/kg
0.0000e+00 k/s
0.0000e+00 k/s
0.0000e+00 k/s
-0.3390e-04 k/s
0.0000e+00 %
= 0.2000e+00 m**2/s**2

4. ADDITIONAL REQUESTED VARIABLES

Since our major purpose is to study water and energy processes, we also request several additional
variables not yet archived in the Eta MOLTS and gridded output archive. In particular, we are requesting the
3 dimensional fluxes of water and energy (both large-scale and subgridscale). In order to close the model
budgets, we also request model time tendencies of surface pressure, temperature, and moisture. Note that
except for the surface pressure tendency, all terms are 3 dimensional terms.

geopotential (gZ) = m**2/s**2
water vapor zonal flux = kg/(ms)

water vapor meridional flux = kg/(ms)

water vapor vertical flux = kg/(ms)

water vapor flux divergence = kg/(m**2s)

dry static energy (CpT+gZ) zonal flux

=W/m





dry static energy meridional flux =W/m

dry static energy vertical flux =W/m
dry static energy flux divergence = W/m**2
planetary boundary layer height =m
Local time tendency of temperature =K/s
Local time tendency of moisture =s**-1

Local time tendency of surface pressure =pa/s
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Remarks:

In the following graphs one dot represents one data set of one time/forecast step unless

otherwise stated
Where several dots are framed the frame colours refer to the following formats:

netCDF

Vertical scales can be model level, pressure levels, geometric

Formats are IEEE, ASCII or netCDF for MOLTS data and GRIB for gridded data

The parameter sets vary from centre to centre, identical parameters often are
given different names and maybe different units





















