NOTES FROM THE SEVENTEENTH FORMAL CEOP TELECONFERENCE ON MODEL OUTPUT ISSUES HELD ON 5 OCTOBER, 2004 

(FINAL, 1 DECEMBER 2004)

1. 
INTRODUCTION

The sixteenth CEOP Teleconference call focused on issues related to the production of CEOP model output products being provided as a contribution to CEOP by modeling centers around the globe and on the matters associated with each center’s attempts to connect to the CEOP Model Output Archive Center at MPI.  The participants were:
Toshio Koike, Tokyo, Japan; CEOP Lead Scientist
Katsunori Tamagawa, Tokyo, Japan; CEOP Technical Specialist at University of Tokyo

Michael G. Bosilovich, Greenbelt, Maryland, USA; Representing GMAO at NASA GSFC
John Roads, La Jolla, California, USA; Head of ECPC. 
Alex Ruane, La Jolla, California, USA; Representing Scripps, ECPC
Stephaine Belair, Dorval, Canada; Representing the Meteorological Service of Canada (MSC)

Lawrie Rickus, Melbourne, Australia; Representating the BMRC 
Steve Williams, Boulder, Colorado, USA, Representing UCAR/JOSS/CEOP Data Management Paul Earnshaw, Exeter, UK, Representing, The Met Office
Takayuki Matsumura, Tokyo, Japan; Representing JMA
Michael Lautenschlager/Hans Luthardt, representing Max Planck Institute Hamburg, Germany
Ben Burford, CEOP WGISS Test Facility (WTF) Implementation Team Member
Ken Mitchell, Camp Springs, Maryland, USA, Representing NCEP 
Sid Katz, Camp Springs, Maryland, USA, Representing NCEP
Osamu Ochiai, Tokyo, Japan: Representing CEOP WGISS Test Facility Implementation Team

Ken McDonald, Greenbelt, Maryland USA; Representing CEOP WGISS Test Facility (WTF)

Yonsook Enloe, North Carolina, USA; Representing CEOP WGISS Test Facility (WTF) 
Paul Houser, GLDAS Representative

Sam Benedict, San Diego, California, USA; Representing International CEOP
2.
NEXT CONFERENCE CALL DATE SET

The call was made on behalf of Dr Toshio Koike; Lead Scientist for the Coordinated Enhanced Observing Period (CEOP) to continue the process of refining model output requirements in order to ensure the main objectives of CEOP will be met. Drs Rockel Representing GKSS and Viterbo, Reading, UK, Representing ECMWF were unable to participate in the call.  Drs Basu, New Delhi, India, Head, Research Division, NCMRWF and Chou, Cachoeira Paulista, Brazil, representing, CPTEC; were each unable to participate due to technical issues with placement of the call to their locations.  The issue of technical problems with the call placement will be monitored more carefully in the future.

It was decided during the discussion that the next call is proposed to take place on TUSEDAY 7 December 2004.  The call will continue to follow-up on actions associated with the on-going need to advance CEOP data set(s) development and their application to CEOP Science objectives.  The call will take place at the following times in each region on a 24 hour clock format: Japan-2130; Germany/France-1430; Brazil-0930; Toronto/Washington DC-0830; Boulder-0630; San Diego-0530.  The proposed, minimum, participant list is: Viterbo, Mitchell/Katz, Chou, Rikus, Bosilovich, Houser, Earnshaw, Basu, Roads/Ruane, Matsumura, Belair, Koike, Tamagawa, Ochiai, McDonald, Enloe, Burford, Lautenschlager/Luthardt,   Williams, Rockel and each of these individuals should consider this their SECOND notice of the timing of this call and should take action (A1) to advise Benedict of their ability to participate in the call.  Benedict has action (A1a) to coordinate the origination of the call from the USA.
3.
GENERAL AND ON-GOING ISSUES IN CEOP MODEL OUTPUT DEVELOPMENT
3.1
Metadata Format(s) for CEOP Dataset(s)

As a result of an earlier discussion Benedict continued to have the action to coordinate a meeting to finalize a decision on the format for CEOP meta-data with respect to ISO standards, with the principals of the CEOP Data Management, Satellite Integration, and Model Output Development Working Groups.  


Subsequently a meeting was arranged and held at Tokyo, Japan from 1-2 November 2004.  Each of the CEOP Working Groups were represented at the meeting.  The agenda of the meeting is presented in Appendix A to this report.  A list of participants is available upon request from Benedict (sam.benedict@gewex.org).


The main conclusions/actions were summarized at the end of the meeting by Koike in the following manner: 
· CEOP will establish a “CEOP Meta Data Standard” based on ISO19115.

· Prof. Shibasaki will provide examples of Reference Site data and Model Outputs that meet this standard will be provide to the CEOP Reference Site Data Center at UCAR/JOSS and to the CEOP Model Data Center at MPI-M

· Williams and Toussaint/Luthardt are responsible for checking the examples and assessing the steps and effort necessary for generating Meta Data at their facilities in the CEOP “standard” format.
· Largely through the support of JAXA, work will begin immediately on the implementation of a CEOP Distributed Data Integration System (CDDIS) that uses the CEOP Meta Data standard starting with the “Core" element of the Meta Data.
· A “Model Parameter” Table must be provided leading to a complete list of model parameters with consistent matching cross-model definitions that can become part of the CEOP Meta Data scheme.  To accomplish this:  

· A Draft Table will be prepared by UT and JMA based on Inputs from MPI, ALMA, NWPCs, and specific model transferability projects, which have already been undertaken  

· Distribution of the Table to the CEOP Model Data Output Representatives for comment will be accomplished in due course through UT.
· JAXA and RESTEC will assist with the CEOP Data Discovery Function that must take place through the MPI and UCAR/JOSS CEOP Data Centers, but which goes beyond the Model Outputs and Reference Site Data, respectively.  The connections, which already exist between the Users and the MPI and UCAR/JOSS Centers, must now be augmented to include the connection between MPI and the CDDIS and from UCAR/JOSS to the CDDIS.

3.2
Inter-governmental ad hoc Group on Earth Observations (GEO)

Koike reported on the status of the GEO planning process.  The fifth meeting of international GEO (GEO-5) will be held on November 29-30, 2004 at the Château Laurier in Ottawa where approximately 275 delegates from various countries are expected to attend. It is anticipated that GEO-5 will be preceded by two days of preparatory meetings, and followed by a one day "Way Forward to Summit-III" meeting. Primary items for GEO-5 will be: 
(a) Negotiation of the first draft of the Ten Year Implementation Plan,
(b) Negotiations on the successor mechanism to GEO and,
(c) Refinement and agreement on documents to be adopted at the Earth Observation Summit III.


A 10-Year Implementation Plan for a comprehensive, coordinated, and sustained Global Earth Observation System of Systems (GEOSS) has already been drafted and will be reviewed at GEO-5 for later presentation at EOS III.  The Section 4.5-Water of the draft GEOSS 10-Year Implementation Plan Reference Document (IPTT 201-4, S.4.5) has been available through Koike.  In the section on “water” a number of Implementation Planning targets for GEOSS are related closely to work that has been undertaken in CEOP Phase I and that will be continued as part of CEOP Phase II so that CEOP can also be viewed as an example of a coordinated activity in support of GEOSS.  CEOP Phase II planning is, therefore, remaining consistent with the GEOSS framework. The relevant two year targets (and beyond) in the draft document include: 

· Will develop a plan for a network of sophistically integrated in situ observation sites, to support process studies and algorithm and model development. (Rec# 34)

· Work with nations, WMO and UNESCO to promote international data sharing and exchange agreements and monitor and routinely report compliance with the policy. (Rec# 35)

· Will develop an implementation plan for a broad global water cycle data integration system that combines in situ and satellite and numerical model outputs and disseminates usable information for decision-making. (Rec# 36)

· Work with space agencies and research communities to facilitate more accurate, frequent (3-hourly), global, high spatial resolution, and microphysically detailed measurements of precipitation through a global constellation of satellites carrying passive microwave radiometers in complementary orbits.

· Advocate that IGOS-P, its partner research programs and observation and prediction organizations should take the lead in development of an integrated precipitation and soil moisture products and new products including indicators. (Rec# 160) FROM 10-year Targets


More information on the GEO/GEOSS process can be found at the GEO website: http://earthobservations.org.  Specific documentation can be obtained through the national representatives on GEO.  Koike with Lawford continue to have an action (A1a) to keep the group informed of the progress of the GEO/GEOSS processes while representing issues of importance to CEOP/GEWEX and WCRP, in general, at the appropriate meetings and in the documentation being developed for later approval by governments.
4.0
PRIORITY TOPICS IN CEOP MODEL OUTPUT DEVELOPMENT

There has been no change in the need to move forward with the two most important ROUTINE activities related to development of the CEOP Model Output component.  These are for all contributing Centers to demonstrate that they can:
(i) TRANSFER data (push or pull) by electronic means (FTP) to/from MPI for placement in the CEOP Database and  
(ii) ACCESS CEOP Model Output Database at http://www.mad.zmaw.de/CEOP.


Each Center Spokesperson (Viterbo, Mitchell/Katz, Chou, Rikus, Bosilovich, Houser, Earnshaw, Basu, Roads/Ruane, Belair and Matsumura) has agreed to take the necessary steps (action A2) to perform these activities on a routine basis and to report their progress in person or in writing at the time of each subsequent reporting period (aligned with the regular CEOP conference calls on this topic).

4.1
Priority Actions/Recommendations for a CEOP Model Characteristics Table 

It has been agreed by all participants in the Model Output component of CEOP that the Model Characteristics Table at: http://www.joss.ucar.edu/ghp/ceopdm/model/model.html (scroll down) provides, at the very least, a unique and valuable summary/overview for each model in a concise format.  At the next level of planning in CEOP, however, this Table is reaching a point where it is required to move forward efficiently with model intercomparisons that will achieve one of the main technical and scientific goals of CEOP related to improvements of models and, thereby, of model forecasts.  Of equal importance is that the Table is required to move to the next step in establishing a CEOP Meta Data standard (see Item 3.1, above) that will make the CEOP data more accessible and valuable to the broader scientific community through the CDDIS.


Each Center Spokesperson (Viterbo, Mitchell/Katz, Chou, Rikus, Bosilovich, Houser, Earnshaw, Basu, Roads/Ruane, Belair and Matsumura), has action A2 to periodically review the table and to keep the entries there current.  

More importantly Viterbo, Chou, Bosilovich, Belair, and Basu may still wish to take special action to fill in the blanks in the Table for their respective Center’s model as action (A2a) or to provide an explanation for the reason the data can not be provided or a date when the data will be available for entry into the table.
4.2 
MOLTS Vertical Profile Data Format

Co-Chairs of the CEOP Model Development and Management Working Group Drs Bosilovich and Lautenschlager have been keeping the issue of a standardized CEOP MOLTS database under advisement.  It was earlier agreed that since the MOLTS database is relatively small it would be possible at some time in the future to re-process it if and when a decision is made to standardize on a particular MOLTS format.  Other issues may also intervene in this matter as well, such as the development of the CDDIS and the overall question of a CEOP Meta data standard.

In a related matter, Viterbo has agreed to continue to pursue action A2b, to follow through, as soon as possible, with the plan to provide: A tool to convert ASCII MOLTS into netcdf and to offer it for trial usage by interested Centers.  In parallel with Viterbo’s effort CEOP is investigating what other tools are available that are being used for such conversions by other Centers.  Rickus and Ruane are communicating on this matter and may report their findings in due course.
4.3
Provision of Model Data on Pressure Levels Versus Model Levels

Rockel had agreed earlier to undertake an experimental effort (action A2c) to use the data that exists in the current CEOP Model Output Database in the form of pressure levels versus model levels and to provide the group with his evaluation of its applicability in assessing LAMs.  Based on the outcome of this effort, other Centers, which may be capable of providing data at pressure levels, may be asked to up-load it to MPI for users such as Rockel. A list of the most important parameters for such analyses has already been provided to all the Center Representatives for their review and comment. It is known that  ECMWF and ECPC are already feeding these data into the data archive at MPI and Bosilovich agreed to upload similar data to MPI when new data are added.
4.4
CEOP Model Evaluation Exercise at 2005 International Meeting 

Bosilovich with Roads and Houser has taken leadership in the development of the framework for a CEOP model evaluation exercise that would begin around the time of the 2005 CEOP Fourth International Implementation Planning Meeting (28 February to 4 March 2005, Tokyo, Japan) and evolve beyond that point as a contribution to the CEOP Phase II Implementation process.  

The effort is being designed to capitalize on the NEWS, NRA and other funding opportunities for support of a team of researchers to undertake a CEOP model intercomparison experiment.


The proposed project will specifically focus on the ability of current global data assimilation systems, individually and in ensemble, to reproduce all of the components of the water and energy cycles (precipitation, evaporation, transports, water and energy content, and radiation). The team expects to take advantage of many new EOS platforms to provide independent global data for cross comparison of the analysis systems. They will investigate processes related to the diurnal cycle and seasonal progression (e.g. monsoons). Previous studies with 2 or 3 analysis systems have shown that, despite the analysis of observations, the analysis output, especially output related to the models’ physical processes, can differ greatly from each other. There will be an intercomparison of many different centers’ analyses, including NASA’s next generation systems.  The intercomparison of so many different analyses should reveal the uncertainty of current data assimilation systems, and will contribute to the improvement of operational and retrospective analyses (eventually improving climate, seasonal and weather predictions, and the representation of climate variability in reanalysis).


The analysis data is being collected in conjunction with CEOP.  The main data period that will be the focus of this effort consists of the two annual cycles (EOP3 and EOP4, October 1, 2002 – December 31, 2004). The large number of centers involved show that there has been a recognition of that these EOPs will provide a superior time period to conduct model and analysis research and development owing to the richness of the CEOP data collection (including both in-situ and remotely sensed observations, and many other data analysis products). The proposed activity will take advantage of the extensive CEOP collection in order to better understand and quantify the uncertainty of analyses. This proposed analysis intercomparison project will also take advantage of previous efforts developed by the Program for Climate Model Diagnosis and Intercomparison (PCMDI) for analysis of multiple general circulation models.


The proposed activities are directly relevant to understanding the next generation of analysis systems at NASA that are used to support NASA’s instrument teams and the next long-term retrospective-analysis. The data and diagnostics developed in this project will provide a benchmark for future developments of NASA’s models and analysis systems, as well as a resource for the international scientific community. 


This project brings focus to three main CEOP science objectives (water and energy cycles, land atmosphere interactions and monsoon connections) while addressing the principal needs of a Modeling, Analysis and Prediction (MAP) program.


The first objective of the project will be direct intercomparisons of key water and energy cycle parameters. The contributing centers are providing Model Output Location Time Series (MOLTS). These are high temporal resolution point output for the nearest CEOP reference site locations. The small size of these subsets of data, with high temporal resolution (1-3 hours), facilitates investigation of the diurnal and seasonal cycles.


Ensemble of Analyses will be undertaken, which may be unique in that ensembles of many centers’ data assimilation products will be examined in an ensemble approach.


Another way this proposal connects to CEOP is through issues that relate to monsoon life cycles.  Model inter-comparison studies have shown simulations of monsoon climate variability by state-of-the-art models lack fundamental characteristics (e.g. the diurnal cycle), and that uncertainties in model predictions ultimately can be traced back to inadequate model performance in simulation of the climatology.  The implementation of this activity will follow the CEOP Inter-monsoon Modeling Study (CIMS) strategy to document the variations of the diurnal and seasonal cycles around the world, using the data developed in the proposal and with CEOP data.


An important synergistic aspect of this project and CEOP is that the EOS research satellites are producing critical data for validation and assimilation, especially the water and energy budgets and CEOP has agreements to obtain such data.

4.5
CEOP WGISS Test Facility Network Support 


It was noted again by Ochiai, McDonald, Enloe and Burford that the CEOP WTF server is ready to provide network support through connection points to other computers.  In this respect Viterbo, Mitchell/Katz, Chou, Rikus, Bosilovich, Houser, Earnshaw, Basu, Roads/Ruane, Belair and Matsumura continue to have an action (A3) to contact Burford benb@restec.or.jp, with an IP address and a point of contact that could participate in the test process for this capability.

In the meantime, network testing of the preliminary design (see Figure 1) has been undertaken using various tools to measure and monitor network performance.  The testing has been accomplished between the University of Tokyo (UT)/JAXA facility at Tokyo, Japan; the NASA/GSFC at Greenbelt, Maryland, USA; the University of California at San Diego (UCSD), USA; the JOSS systems at UCAR, in Boulder, Colorado, USA; and the Model and Data (M&D) Group systems that are associated with the Max Planck Institute, at Hamburg, Germany.  The UT facility contains the CEOP Satellite data archive, and the M&D and UCAR/JOSS facilities hold the CEOP Model and in-situ archives respectively.  The UCSD Group is a contributor of model output to CEOP, but also utilizes the in-situ, satellite and model data in research enabling them to represent a typical CEOP user interface.  The test results are being retained at: http://ensight.eos.nasa.gov/Organizations/ceop/index.shtml.
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Figure 1. CEOP WTF initial implementation design diagram

As part of the discussion at the CEOP meta data meeting (see Item 3.1, above), presentations were given, which provided an update on the plans for the CEOP WTF.  With the support of CEOS and specifically with the direct involvement of both JAXA and NASA the current plan for the WTF may continue to evolve into CEOP Phase II.  The plans for moving ahead in this manner are given in Figure 2.  All the participants in the Model Output Component of CEOP are asked to review these plans and to comment appropriately. 
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Figure 2. Plan for CEOP WTF implementation as part of CEOP Phase II

4.6
Status of Contributions to Model Output Component of CEOP/Sample Data Transfer

Reports provided during the call made it clear that the work of producing and transferring the required model output to CEOP has been progressing well and some data from every Center except CPTEC, and Environment Canada having been received, verified and placed on the CEOP Model Output Database at the Model and Data Group facility at Hamburg, Germany. Nearly completing this action for all the participants.  

It was agreed further, that it would be best to show the status of each group’s contribution to CEOP through the display of the latest update of the Table of available data at the CERA Database in Hamburg as compiled by the M&D Group as they receive the data over the Internet at the CEOP Model Output Gateway.  

The Table below is the latest version of the available data at the Hamburg Data Center.  All the Center Spokesperson (Viterbo, Mitchell/Katz, Chou, Rikus, Bosilovich, Houser, Earnshaw, Basu, Roads/Ruane, Belair and Matsumura), have an on-going action A4, to review the table and verify the level of success of their contribution up to the current time. 

A link to the Table can be found at the following Internet URL: http://www.mad.zmaw.de/CEOP/Data_timeline.html.  

There is a tabular version of the Table as well, which can be found at the following location: http://mad-web.dkrz.de/CEOP/ceop_overview.html.  From that location it is possible to follow links that will lead to the actual data.

	Centre
	MOLTS data
	GRID data

	
	
	

	NCEP
	01-DEC-2002 – 31-OCT-2004
CDAS : 
	               01-OCT-2002 – 31-OCT-2004
CDAS: - 01-OCT-2002 – 31-OCT-2002

	UKMO
	01-OCT-2002 - 31_MAR-2003
	01-OCT-2002 - 31_MAR-2003

	NASA-GMAO
	01-JUL-2001 - 31-OCT-2002
	01-JUL-2001 - 30-SEP-2001

	NASA-GLDAS 
	- 
	- 

	JMA 
	01-OCT-2002 - 31-SEP-2004
	01-OCT-2002 - 31-SEP-2004

	BMRC 
	01-OCT-2002 - 30-SEP-2003
	- 

	ECMWF
	- 
	01-JUL-2001 - 31-AUG-2002

	NCMRWF 
	- 
	01-OCT_2003 - 31-JAN-2004

	ECPC
	SFM : 01-JUL-2001 - 31-DEC-2001
RII   : 01-JUL-2001 - 31-DEC-2001
	SFM : 01-JUL-2001 - 31-DEC-2002
RII   : - 

	CPTEC/INPE 
	- 
	- 


 Data sets included into CERA (as of 30-NOV-2004) 
APPENDIX A: AGENDA OF THE CEOP META DATA MEETING (1-2 November 2004, Tokyo)

AGENDA OF 

CEOP INTERNATIONAL META DATA MEETING

Institute of Industrial Sciences (IIS), UNIVERSITY OF TOKYO, TOKYO, JAPAN
1 - 2 NOVEMBER 2004

Monday 1 November
09.00 – 09.20
REGISTRATION

1. 
OPENING 

09.20
1.1
Welcome and Meeting Framework

R. Shibasaki
09.40
1.2
Adoption of Agenda



S. Benedict
09.50
1.3
CEOP and GEOSS Updates


T. Koike
----------------------------
10:10-10:30 Break
----------------------------
2.
CEOP META DATA STATUS REPORT
10:30
 2.1
CEOP Meta Data Design by UT/JAXA

R. Shibasaki
11:10
 2.2
Model Output Meta Data Design by MPI
H. Luthardt/F.Toussaint
11:50
 2.3
Meta Data of Reference Site Data by UCAR
S. Williams

------------------------------
12:30-13:30
Lunch

------------------------------
3.
CEOP DATA MANAGEMENT SYSTEM STATUS REPORT

13:30
 3.1
WTF-CEOP Updates



O. Ochiai

13:50
 3.2
Satellite Data Subsets by JAXA


K. Umezawa

14:10
 3.3
Satellite Data Subsets by NASA

Y. Enloe/B. Burford
14:30
 3.4
Satellite Data Management


K. Tamagawa

14:50
 3.5
Distributed Data Integration System (Demo)
O. Ochiai/B. Burford
----------------------------
15:20-15:40 Break
----------------------------
4.
CEOP DATA ANALYSIS REQUIREMENT
15:40
 4.1
WESP






J. Roads

16:00
 4.2
CIMS






J. Matsumoto

16:20
 4.3
NWP Center





T. Matsumura

16:40
 4.4
Satellite Algorithm/ DAS Development
T. Koike
---------------------
17:00
 ADJOURN

---------------------
Tuesday 2 November

5.
CEOP UNIFIED META DATA

9:00
5.1
Introduction to ISO Activities


R. Shibasaki
9:30  5.2
Discussion on Meta Data for Satellite Data
All
----------------------------
10:20-10:40 Break
----------------------------
10:40  5.3
Discussion on Meta Data for Model Output
All
11:20  5.4
Discussion on Meta Data for In-situ Data
All
------------------------------
12:00-13:00
Lunch

------------------------------
6.
CEOP DATA MANAGEMENT SYSTEM STATUS REPORT (cont’)
13:00
 6.1
Centralized Data Integration System (Demo)
M.Kitsuregawa/T.Nemote/E.Ikoma
7.
CEOP META DATA IMPLEMENTATION
14:00   7.1  
Discussion





All   

----------------------------
15:40-15:50 Break
----------------------------
8.
WRAP-UP
---------------------

17:00
 ADJOURN

---------------------
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