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GOALS AND OBJECTIVES

The aim of this Workshop was to assess the current status of the GHRSST-PP and to develop an internationally coordinated plan for the implementation of GHRSST-PP components within regionally funded projects based in Japan, USA, The EU and Australia.  The main goals of the workshop are:

1. To review the status of National contributions to the GHRSST-PP identifying critical issues and potential problems for implementation of GHRSST-PP in 2004-2007.

2. To review and endorse the GHRSST-PP detailed Processing Specification (GDSv1.0) that will be used as a recommended SST data products and dissemination service processing specification.

3. To review the status and plans of the GHRSST-PP Reanalysis project.

4. To review and finalize the GHRSST-PP Development and Implementation Plan (GDIP) and finalize the associated implementation schedule for 2004-2007. 

5. To specify the GHRSST-PP User Information Service (UIS) and Applications User Service (AUS), 2004-2007 with particular emphasis on operational ocean model systems.

All GHRSST-PP documentation and a full description of the project can be found at the GHRSST-PP web sit: http://www.ghrsst-pp.org.

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS

This workshop was attended by many of the key international persona working with operational high resolution sea surface temperature data streams (including SST Data providers, Data managers and Scientists and Users) for use in ocean and atmosphere data assimilation schemes within the GHRSST-PP.  The extensive 5-day program was designed to stimulate plenary discussion (following demands from the GHRSST-PP Science Team) using carefully chosen key-note speakers (see agenda below) with topics covering innovative R&D advances of relevance to the GHRSST-PP. As the GHRSST-PP is now moving from a planning phase to implementation this workshop format provided the maximum opportunity for inter-disciplinary synergy.  All participants made contributions to the discussion.

The following sessions were held over the course of the week:

· Review of progress and developments at the GHRSST-PP Regional Data Assembly Centres (RDAC)

· Review of GHRSST-PP links to other international projects and activities

· Plenary discussion of the GHRSST-PP Data Processing Specification  (GDSv1.0)

· Plenary discussion of the GHRSST-PP High Resolution Diagnostic Data Set (HR-DDS)

· Plenary discussion of the GHRSST-PP Reanalysis Project (RAN)

· Plenary discussion of the GHRSST-PP Applications and User Services (AUS)

· Plenary discussion of the GHRSST-PP Master Metadata Repository (MMR)

· Plenary discussion of the GHRSST-PP Match-up Database (MDB)

· Plenary discussion of the GHRSST-PP Test Data Set (TDS)

The European Space Agency (ESA) together with the MetOffice, UK, have jointly sponsored an International GHRSST-PP Project office for a period of 3 years. The Project Office (GHRSST-PO) opened on September 1st 2003 and is located at the MetOffice, Exeter, Devon, UK.  Craig Donlon has been appointed Director of the GHRSST-PO and will be responsible for the coordination of the Pilot Project. Promotional material will be produced and distributed widely to highlight the benefits and importance of the GHRSST-PP approach and community.

Funding has now been established within the European area (European Space Agency) for the implementation of GHRSST-PP through a project called Medspiration.  An Invitation to Tender (ITT) has been released for 1 Million Euro, 2 proposals have been submitted and are currently in review. A kick off date of January 1st 2004 is expected. The Medspiration project will provide Level 2 Pre Processed GHRSST-PP data files (L2P) in early 2005 for the Atlantic and European seas.  In addition, a ultra high resolution SST product will be generated as a test bed in the Mediterranean sea.  AATSR data (METEO products) are now operationally available at the ESA GHRSST-PP data server and also at the US-GODAE data server for use by all participants in GHRSST-PP.  It is expected that in early 2004, 1km AATSR SST data will be operationally available to the GHRSST-PP community.

In Australia, a joint project between the Royal Australian Navy, CSIRO and The Bureau of Meteorology (BoM) called OFA has been funded for the period 2003-06 called Ocean Forecasting Australia (OFA). This project will provide RDAC functionality for the GHRSST-PP serving the Australian Region. The project plans to assimilate GHRSST-PP SST data products using a 10km Ocean model that provides an ocean forecasting service for the Australian region. (see ANNEX 1, report from I. Barton).

In Japan the New Generation SST (NGSST) project provides regional coverage GHRSST-PP implementation.  The NGSST has now matured to a version 2 system that takes account of regional de-correlation length scales used in an Optimal Interpolation scheme that generates L4 merged data products over the Japanese RDAC area.  As part of this process, the NGSST team have spent a considerable time investigating the diurnal variability of SST in the NGSST RDAC region. Significant effects are evident in L4 products and L2 input data streams that are related to both radiative forcing and hydrodynamics highlighting the challenges and opportunities that the GHRSST-PP has to address. For example, small scale (~40 km) upwelling in one particular area is semi permanent and such features must not to be flagged as cloud (as is often the case).  These problems are particularly significant in the coastal area and the NGSST group will focus on the Coastal region to address some of these issues.  The Japanese Project leader (H. Kawamura) proposed that a dedicated working group should be formed within the GHRSST-PP to investigate the impact of diurnal variability of GHRSST-PP data products and to agree on an appropriate method to provide the user community with knowledge of diurnal variation for a given measurement and time. The Science team agreed to an inter-sessional working group (chaired by Kawamura) that will report at the next GHRSST-PP Science team workshop in July 2005.

ADEOS-II AMSR data will be made operationally available to the GHRSST-PP through the NASDA (now JAXA) GHRSST-PP data server in December 2003.  In addition, GLI and other ADEOS-II data products (wind, Ice) may also be made available to the GHRSST-PP community via this route.  Discussions are planned to allow a mirror site to be setup at the US-GODAE archive (acting as a proto Global Data Archive Centre) for GHRSST-PP.  The GHRSST-PO Director will visit JAXA in early 2004 to establish how this could be implemented.

In the USA a National Ocean Partnership Program (NOPP) Broad Agency Announcement (BAA) has been released titled ‘SST for GODAE’ and at the workshop, a proposal to this BAA was finalized.  The proposal, called Multi-Instrument SST (MISST), has a clear focus to global SST data products that will be developed to support the GHRSST-PP and the US operational user community.  The workshop provided an excellent opportunity for the PI’s and Co-PI’s of the proposal to interact with the project leaders of the EU, Japanese and Australian RDAC projects in order to ensure harmonization of activities across the international community.  It is expected that the NOPP projects will commence in January 2004.  

In addition, considerable time was spent exploring the various possibilities for data archive and user interactions within the User Information Service (UIS) and Applications User Service (AUS) at the Jet Propulsion Laboratory  (JPL) Physical Oceanographic Data Active Archive Centre (PO.DAAC).  It is clear that the PO.DAAC have the experience and tools required to implement the GHRSST-PP AUS and UIS systems although funding remains an issue.  The GHRSST-PP Science Team endorsed the PO.DAAC and a prototype Global Data Analysis Centre (GDAC) for GHRSST-PP together with the US-GODAE server system (at the Naval Research Laboratory (NRL) Monterrey, Ca.) as a first implementation of the GHRSST-PP GDAC. Within this arrangement, NRL (Jim Cummings) has proposed that global L4 analyzed GHRSST-PP products can be produced by his system.

The lack of MODIS data within GHRSST-PP was a particular issue for the US GHRSST-PP team.  The major problem stems from the fact that there is no real time MODIS data feed available to the GHRSST-PP.  It was agreed that this will be investigated as a matter of urgency within the US in order that MODIS SST data (and other products) can be used by all RDAC. D. Hagen (JPL) presented the AIRS sensor and outlined the potential contribution of AIRS to the GHRSST-PP.  AIRS provides an independent method for SST retrieval that would be extremely valuable for comparison to other SST data sets.  Discussions focused on the admission of AIRS to the GHRSST-PP high resolution diagnostic data set (HR-DDS).  It was agreed that a few HR-DDS data sets could be populated with AIRS data once AIRS data products were validated.  This will be coordinated through the GHRSST-PO in the coming months.

The workshop spent an entire day discussion the GHRSST-PP data Processing Specification (GDS).  This specification was developed by the GHRSST-PP Science team in the interim following the third GHRSST-PP Workshop, ESA, Italy but required a concerted effort by the Science Team to agree on the detailed content of data product outputs and processing steps.  In summary, each SST data stream entering the GHRSST-PP will be quality controlled according to the GDS specification and reformatted to a standard format (called L2P) containing the original SST data together with additional error statistics (mean bias and standard deviation), an estimate of the surface wind speed and solar radiation.  L2P data products will also contain confidence bitfields providing information relevant to cloud flags, land/ocean and aerosol contamination. L2P data products will be assimilated directly by operational ocean model systems as soon as they become available at each GHRSST-PP RDAC (by regional applications) or GDAC (US-GODAE server) for global applications. The GDS was agreed with all data providers within the GHRSST-PP and it is expected that L2P demonstration products will be available in early 2004 for a limited number of SST data streams and geographical areas.  This was a significant achievement for the GHRSST-PP as a common data processing specification is vital to the success of the regional/global task sharing implementation model foreseen by the project. A test data set will be created by the GHRSST-PO that will provide examples of the various data products and associated metadata for use by the RDAC to ensure interoperability.  This will contain 2 days of satellite SST data having global coverage and including examples from each satellite sensor.

There was considerable discussion of how bias and standard deviation error statistics would be generated by the GHRSST-PP for both infrared and microwave SST data streams due to the characteristic differences (space scales, geophysical measurement) of these data.  It was agreed that the reference data source would be operational SST measurements obtained from drifting and moored buoys over the global ocean with a latency of up to 3 days from the time of satellite observation. Each sensor would thus have a single sensor error statistic (SSES) assigned to each measurement providing an optimal use of the limited in situ data set. Match up data between the in situ observation and satellite measurement will be collated at a central matchup database (MDB) system hosted and maintained at the PO.DAAC, JPL. The MDB will be a relational database allowing powerful analysis of the matchup dataset to be performed.  The analysis will be based on the assignment of a confidence data value based on a number of criteria that is then statistically related to the matchup database.  In the case of infrared satellite data the criteria are:

· Distance from the nearest cloud flagged pixel

· Deviation from a reference climatology of the ‘lowest SST’ (based on an analysis of 10 years of Pathfinder SST data).

In the case of Microwave SST the criteria are:

· Distance from land

· Distance from rain flagged data

· Wind speed (surface roughness)

High confidence data (warmer than the reference climatology, far from clouds) are shown to have a smaller bias than low confidence data.  Standard deviation tends to be insensitive to the confidence value assigned to a given pixel.  The method is fully described in the GHRSST-PP GDS available from the GHRSST-PP web site. 

GHRSST-PP is designed to provide a real time demonstration service to the ocean and atmospheric modeling community.  However, it was realized early on in the project that a reanalysis component will be required to obtain the best SST data set that capitalizes on the tools and techniques developed within the GHRSST-PP.  The Chair of the GHRSST-PP Reanalysis Technical Advisory Group (RAN-TAG, K. Casey, NOAA NODC) chaired an extremely useful session during which the GHRSST-PP Science Team discussed the fundamental plans and concepts proposed by the RAN-TAG. It was agreed that the Reanalysis effort should commence 1 year after the first GHRSST-PP data products are made available and the effort would focus on providing a revised set of SSES error estimates based on data that are not available in real time. In addition, the important development and harmonization of GHRSST-PP Climate Data Records (CDR) style data was noted as potential important aspect of the project.

A full workshop proceedings is in preparation and will be available in Early 2004.

It was agreed that the next meeting will be based in Townsville, Australia in July 2004.
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PROCEEDINGS

A proceedings will be published by the GHRSST-PP Project Office in early 2004.  Hard copies will be forwarded to the ONRIFO London Office.

SCIENTIFIC PROGRAM

[image: image1.png]Y \GHRSST-PP




Workshop Agenda for the Science Team Workshop of the Global Ocean Data Assimilation Experiment High Resolution Sea Surface Temperature Pilot Project (GHRSST-PP)

University of Phoenix Conference Center, Pasadena, California, USA, 22-26th September, 2003.

Version 3.1 (Final)

Sponsored by:

	[image: image2.png]Physical
Oceanog raphy

DAAC

Distributed Active Archive Center

JET PROPULSION LABORATORY




	[image: image3.png]




	[image: image4.jpg]



	[image: image5.png]



	[image: image6.png]



	[image: image7.png]¢=esa






Welcome note

Hello:

A warm welcome to the GHRSST-PP Science Team Workshop and I hope that we will spend the next few days together in fruitful discussions working through the details of implementing the GHRSST-PP. The main aim of the workshop is to review in detail the GHRSST-PP Data Processing Specification (GDSv1) and to complete the GHRSST-PP Development and Implementation Plan (GDIP).  These documents constitute the main reference documents that are applicable to all GHRSST-PP activities and form the roadmap to the successful generation, delivery and application of GHRSST-PP data products.  In the process, we will also consider the High Resolution Diagnostic Data Set (HR-DDS), the GHRSST-PP Reanalysis Project (RAN) in some detail together with data management and data exchange topics.

After the 3rd GHRSST-PP workshop (ESA/ESRIN, December 2002) that focused on a formal review of user applications and services, this workshop format will be predominantly plenary discussion interspersed with short presentations from science team members and other international experts.  Much of the workshop will be spent moving through the GDIP and GDS on a page-by-page basis as many of you have demanded. All of the main discussions should conclude as text entries/modifications within either the GDIP or the GDS and I urge each of you to come prepared with both questions and practical solutions that can be incorporated into our plans and specifications.  In this way I am sure that we can resolve many of the outstanding issues and concerns in that have been raised since the development of the draft GDS.  We must make the most of our time together as e-mail and telephone discussions are no substitute to an intensive discussion in plenary.

It is an exciting time for the GHRSST-PP: implementation plans are now being realized in Japan, USA, Australia and Europe, data agreements are now coming into play as data are made available to the project in real time and the user community is now waiting in anticipation of new SST data products. From the 1st September 2003, a dedicated International GHRSST-PP Project Office (GHRSST-PO) will open at the MetOffice UK, which will coordinate GHRSST-PP activities on a full time basis.  The office is funded with direct support from the European Space Agency and I urge each of you to take advantage of the office to help leverage funding and coordinate the GHRSST-PP over the next three years. In this sense, this workshop and the GHRSST-PO mark the formal start of the GHRSST-PP Implementation Phase.

It is our task to consolidate all that has gone before into firm commitments based on our scientific judgment and operational experience to furnish these groups with the SST data products and services they require and to lay the foundations for a sustainable operational high resolution SST data provision system following on from the GHRSST-PP.

Finally, I would like to take this opportunity, on behalf of the GHRSST-PP Science Team, to thank the Jet Propulsion Laboratory PO.DAAC team for all of their help and support in preparing the workshop, to the Office of Naval Research International Field Office for sponsoring the workshop and to the European Space Agency and Met Office, UK, for logistical support through the GHRSST-PO.

I look forward to meeting you all in Pasadena for a productive and stimulating workshop.
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Craig Donlon

(Director of the GHRSST-PP International Project Office.)

Preparation

The workshop will focus on the documents listed in Table 1. These documents will form the core of all discussions and should be read prior to meeting. Each document is available from http://www.ghrsst-pp.org. While the workshop will be mainly plenary discussion, I would like to urge each of you to prepare short 10 minute presentations on key issues that are relevant to the sections of the GDS/GDIP that most concern you as a tool for discussion (e.g., collaborations with existing projects that could input into GHRSST-PP).

Table 1 Document list for the GHRSST-PP Science Team Workshop

	ID
	Release date
	Title

	GHRSST/14 
	21/11/2002
	Draft GHRSST PP High Resolution Diagnostic Data Set Implementation Plan.

	GHRSST/15 
	06/12/2003
	Draft The GHRSST PP Development and Implementation Plan

	GHRSST/16 
	1/08/2003
	Proceedings of the 3rd GHRSST-PP Workshop, ESA/ESRIN, December 2- 4th 2003

	GHRSST/17 
	06/12/2003
	The GHRSST PP Data Processing Specification v1.0 (GDSv1)

	GHRSST/18
	15/08/2003
	Draft Report for the GHRSST-PP Reanalysis Technical Advisory Group (RAN-TAG


The following issues are of particular importance for the GDSv1:

1. The Master Metadata Repository, configuration and operation.  XML implementation specification and document type definitions.  Links to other data discovery and data access systems (DODS/GCMD/LAS)

2. The derivation of L2P data products.  Are the QC tests as specified in the GDS sufficient?  Is the L2P file format and data content correct and feasible?  Derivation of proximity and diurnal confidence data for MW and IR sensors – is this correct?  Are NWP model outputs acceptable for use in L2P files?  Sea Ice data flags data sources and limitations.  Reference data streams.

3. The MDB and SSES methodology and operations.    Is the method an optimal use of limited in situ data?  What other method could be used to derive error statistics?  In situ data inputs – what are the QC procedures to follow? How often should SSES be made available to RDAC and by what means (web interface)?

4. L4 SST processing methodology and operations.  Analysis for SSTfnd, methods and problems.  SST1m (NGSSTv2) methodology and implementation at GDAC/RDAC.  Are L2P data products sufficient for SSTfnd calculations?  Are the proposed reference data adequate?  What should be included as diurnal variation data?  What is the best bias correction strategy? Are GRIB data format files necessary?

5. Diurnal variability.  How should GHRSST-PP address diurnal variations (in a bias correction strategy or as explicit data)?  IS a diurnal variation data product component feasible?  What is the priority now and in the future?  Should satellite wind speeds be used together with NWP data winds?

6. Validation of GHRSST-PP data products.  What are the realistic expectations using available infrastructure?  Which in situ data should be reserved for validation and which data should be used for SSES derivation?  How should diagnostic tests be reported?  What actions should be taken in the event of GHRSST-PP data processing/methodology problems?

7. The GHRSST-PP reference data processor and Test Data Set.  How should a reference data processor be implemented?  Who should implement this?  What should be included in a GHRSST-PP Test Data Set?  What are the metrics for commissioning the GDS at RDAC and GDAC?  What are valid specific processing model anomalies (SPMA) and specific processing model failures (SPMF)?  Is a Problem Resolution Board (PRB) appropriate for solving problems and how will it function?

8. What are the most significant upgrade paths for the GDS v2?  What are the priority areas that GHRSST-PP should focus on (operational vs scientific)?

9. Are the GDS data inputs and outputs adequately specified?  Is GHRSST-PP trying to “do too much at once” by utilizing all available sensors or should the list of input data be restricted for initial implementation?  Should RDAC take a more prominent role in the global data product production?

10. Who will use the HR-DDS and what should be the implementation specification?  (MQABI/LAS/DODS/other).

11. Are the proposed GHRSST-PP operational data processing log systems (OPLOG and ERLOG) feasible?  What is required as an operational data processing log system?  How will a problem resolution board interact with the log system and data providers?

The following issues are of particular importance for the GDIP:

1. Is the management plan for GHRSST-PP adequate?  Are the main management issues adequately represented?

2. User requirements.  Are user requirements adequately represented?  What should be added/removed from the GDIP in this area?  Please bring user requirements to the meeting.

3. What is a realistic implementation schedule for GHRSST-PP given the constraints of funding/logistics etc?  When should GHRSST-PP aim to deliver pilot data products (2004)?  When should the system “go operational”?

4. Who are the GHRSST-PP “champion users”?  How can national applications be represented best by the GHRSST-PP (web pages/bulletins/papers?).

5. Are the User Information Services (UIS) adequate and feasible?  What can be implemented immediately to help users prepare for GHRSST-PP data products and services?  What should be archived by the GHRSST-PP at the UIS?  How should data be retrieved from the UIS?  How can Users feedback to the GHRSST-PP in a timely and useful manner?  How can users be encouraged to be part of the GHRSST-PP (e.g., a GHRSST-PP user symposium)?

6. The GHRSST-PP Reanalysis project.  Plans and realistic expectations.  Who are the RAN “champion users” driving the project?  What is a realistic schedule for the RAN project?

7. The GHRSST-PP Data Product Computation Facility (DCPF) – plans and expectations.

8. Reports from RDAC activities.

Sunday, 21st September 2003

	20:00
	Informal social/dinner, Lucky Baldwins, Pasadena
	


Monday, 22nd September, 2003,

Del Mar Conference Room, Marriott Hotel

	08:30
	Coffee & Registration
	

	09:00
	Welcome address
	D. Collins/R. Brenda

	09:20
	Logistics
	J. Vasquez

	09:30
	Overview of the GHRSST-PP project status, priorities and aims of the Workshop. 

Review of Agenda items.
	C Donlon

	
	RDAC/GDAC reports
	Chair: C Donlon

	10:00
	USA: J. Vasquez/B. Emery
	

	10:20
	Japan: H. Kawamura
	

	10:40
	Coffee
	

	11:00
	Europe: I. Robinson
	

	11:20
	Australia: I. Barton
	

	11:40
	Discussion: Identification of priority issues
	

	12:30
	Lunch
	

	14:00
	Review of links to other international projects.
	Chair: C Donlon

	14:05
	B. Pazert, Which SST anomaly chart do I use? I’m confused!”
	

	14:20
	D. Lewellyn Jones, AATSR update-early validation results and comparisons with MODIS, AVHRR and TMI”
	

	14:40
	D. Hagan, “AIRS SST retrievals from cloud cleared radiances: comparisons with in situ data and other SST data products”
	

	15:00
	Y. Chao, “High Resolution coastal ocean modelling and assimilation”
	

	15:20
	P. Le Borgne, “SST from METEOSAT second generation”
	

	15:45
	Tea
	

	16:00
	The GHRSST-PP Development and Implementation Plan: 2004-2007.  Initial discussion of current status and plans for implementation (Continued on Friday 26th September)

Reference Document: GHRSST/15: Draft GHRSST-PP Development and Implementation Plan available from http://www.ghrsst-pp.org/ 
	Chair: C Donlon

	17:30
	Close
	


Tuesday, 23rd September 2003

Del Mar Conference Room, Marriott Hotel

	08:30
	Invited Lecture:  “SST analysis and options for producing SSTfnd”,  R. Reynolds, [NOAA, NCDC]
	

	09:30
	Round table review of the GHRSST-PP Detailed Processing Specification (GDSv1.0)

Reference Document: GHRSST/17: Draft GHRSST-PP Data Processing specificationv1.0 (GDSv1) available from http://www.ghrsst-pp.org/
	Chair: C Donlon

	10:30
	Coffee
	

	11:00
	Round table review of the GHRSST-PP Detailed Processing Specification (GDSv1.0) (Cont.)
	

	12:30
	Lunch
	

	14:00
	Round table review of the GHRSST-PP Detailed Processing Specification (GDSv1.0)

(Cont.)

Presentation by A. Stuart-Menteth, “Accounting for SST diurnal variability”
	

	15:30
	Coffee
	

	16:00
	Round table review of the GHRSST-PP Detailed Processing Specification (GDSv1.0) (Cont.)
	

	17:00
	Summary of GDS review, assignment of tasks
	Chair: C Donlon

	17:30
	Close
	

	20:00
	Social event, Il Fornaio Restaurant, Pasadena
	


Wednesday, 24th September 2003

Del Mar Conference Room, Marriott Hotel

	08:30
	Review discussion: The GHRSST-PP High Resolution Diagnostic Data Set (HR-DDS).

Presentation by I. Barton, “Satellite-derived SST validation in the Gulf of Carentaria”

Reference Document: GHRSST/14: Draft GHRSST-PP High Resolution Diagnostic Data Set Implementation Plan available from http://www.ghrsst-pp.org/
	Chair: C Donlon

	10:30
	Coffee
	

	11:00
	Review discussion: The GHRSST-PP High Resolution Diagnostic Data Set (HR-DDS).

(Cont.)
	

	12:00
	Summary of HR-DDS discussions and task assignment
	

	12:30
	Lunch
	

	14:00
	Review and discussion: The GHRSST-PP Reanalysis Project.

Reference Document: GHRSST/18: Draft Report for the GHRSST-PP Reanalysis Technical Advisory Group (RAN-TAG) available from http://www.ghrsst-pp.org/
	Chair: K. Casey

	15:30
	Tea
	

	16:00
	Review and discussion: The GHRSST-PP Reanalysis Project

(Cont.)
	

	17:00
	Summary of RAN and task assignment
	K. Casey

	17:30
	Close
	


Thursday, 25th September 2003

Del Mar Conference Room, Marriott Hotel

	08:30
	Review and discussion: The GHRSST-PP User Information Service (UIS) and Application User Service (AUS)

A demonstration of PO.DAAC data management systems is planned during this session.

Presentation by J. Cummings, “Status of SST data sets on US GODAE server”

Reference Document: GHRSST/15: Draft GHRSST-PP Development and Implementation Plan available from http://www.ghrsst-pp.org/
	Chair: J. Vasquez

	10:30
	Coffee
	

	11:00
	Review and discussion: The GHRSST-PP User Information Service (UIS) and Application User Service (AUS)

(Cont.)
	Chair: J. Vasquez

	12:00
	Summary of AUS/UIS discussions and task assignment
	Chair: J. Vasquez

	12:30
	Lunch
	

	14:00
	Review and discussion: The GHRSST-PP Master Metadata Repository (MMR)

Reference Document: GHRSST/17: Draft GHRSST-PP Data Processing specificationv1.0 (GDSv1) available from http://www.ghrsst-pp.org/
	Chair: Ed Armstrong

	15:30
	Tea
	

	16:00
	Review and discussion: The GHRSST-PP Match up Database (MDB) and development of single Sensor Error Statistics (SESS)

Reference Document: GHRSST/17: Draft GHRSST-PP Data Processing specificationv1.0 (GDSv1) available from http://www.ghrsst-pp.org/
	Chair: P. Minnett

	17:00
	Summary and task assignment
	

	17:30
	Close
	


Friday, 26th September 2003

Del Mar Conference Room, Marriott Hotel

	08:30
	Review and discussion: GDSv1.0 Test Data Set DVD.

Reference Document: GHRSST/17: Draft GHRSST-PP Data Processing specificationv1.0 (GDSv1) available from http://www.ghrsst-pp.org/
	Chair: C. Donlon

	10:30
	Coffee
	

	11:00
	Final review and discussions: The GDIPv1.0

Reference Document: GHRSST/15: Draft GHRSST-PP Development and Implementation Plan available from http://www.ghrsst-pp.org/
	Chair: C Donlon

	12:30
	Lunch
	

	14:00
	Final review and discussions: The GDIPv1.0

Summary of workshop and review of Action list arising from the workshop

AOB

1. Assignment of Writing tasks

2. Science Team Membership

3. Next meeting

4. AOB

(Cont.)
	

	15:30
	Close
	

	
	Tour of JPL PO.DAAC facilities
	J. Vasquez
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ANNEX 1 

GHRSST-PP Fourth Meeting

Report to ONRIFO from the Australian delegate – Ian J. Barton

The 4th Meeting of the GHRSST Pilot Project took place in the Marriott Courtyard Hotel in Pasadena, Ca, over a period of 5 days – 22-26 September, 2003.

The meeting consisted of keynote talks followed by lengthy discussion periods in which the different components of the overall GHRSST project were further developed.  The meeting minutes will detail all the decisions and progress made with the GHRSST documentation.

The meeting has provided the opportunity for the Australian delegate to present details of national plans for the development of a Regional Data Analysis Centre (RDAC) in Australia and how it will be incorporated into an ocean forecasting service.  CSIRO, the Australian Bureau of Meteorology and the Royal Australian Navy are undertaking a joint project called “Ocean Forecasting Australia, OFA”.  

The major aim of OFA is to develop an ocean forecasting system that is equivalent to that provided by national weather services for the atmosphere and is a major Australian contribution to the GODAE project.

OFA sub-projects being undertaken at CSIRO Marine Research are as follows –

· a global hydrodynamic ocean model with ~10km resolution around Australia ,

· a regional analysis that involves mapping the present and past state of the ocean using all available observations, including those from ships, various types of satellites, surface and profiling drifting buoys, coastal tide gauges and others, 

· an ocean data assimilation system that combines observations with modeling to make forecasts of the ocean circulation up to 10 days into the future,

· the development of a regional climatology by synthesizing all available past observations of water properties around Australia to best estimate the mean seasonal cycle of ocean variability,

· a high resolution sea surface temperature (SST) analysis that combines all types of satellite radiometers with ground measurements to produce  improved estimates of SST, and

· a relocatable small area, high resolution, ocean-atmosphere model that can quickly be nested within the global model to better resolve smaller-scale, short-lived, circulation features. 

The SST analysis of OFA will be developed as a component of the GHRSST and will operate as an RDAC of that project.  The RDAC will also develop regional Diagnostic Data Sets (DDS) that will allow continuous monitoring of the quality of the SST products as well as allowing algorithm development.  At the moment Australian institutes plan to develop two coastal DDS sites and collect other data from a range of research vessels.

In situ data for the coastal sites will be collected from operational passenger ferries in Fremantle (Perth) and Townsville.  Each ferry carries an infrared radiometer and a bulk SST measuring device and provides data on a daily basis.  Measurements from research vessels will be undertaken on an opportunistic basis.

The GHRSST meeting also provided the opportunity to describe the results from a research cruise in tropical waters north of Australia.  The data analysis presented gave a good insight into how a DDS might be used to compare the different SST data sets and to assess the quality and accuracy of the final SST product to be provided by an RDAC.  Both radiometric and bulk SST measurements were recorded on a 32 day cruise in the Gulf of Carpentaria.  A full set of meteorological data were also recorded.  The radiometric data were corrected for surface emissivity effects and averaged over 1-minute intervals.  Satellite data from eight different instruments in both the infrared and microwave bands were obtained and SST analyses for each data set were developed.   Each satellite data set was individually compared against the ship measurements from the radiometer or thermosalinograph depending on whether the particular SST algorithm was developed to give skin or bulk SST respectively.  The comparisons for each instrument are given in Figure 1.
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Figure 1.  Comparisons between ship and satellite data for each of the eight satellite instruments included in the data analysis.

For selected clear-sky days and nights each satellite data set was re-mapped onto a 0.01 degree (approximately 1 km) latitude-longitude grid for direct inter-comparison.  For large areas of 2.5 degrees latitude and longitude the difference in the satellite-derived SST from pairs of satellite images were derived.  Histograms of these differences give a good indication of how the different data sets compare.  An example of these histograms for the night of May 25 is given in Figure 2.
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Figure 2.  Histogram plots of the differences between four satellite data sets for the night of May 25, 2003.

The first of the histogram plots show extremely good agreement between AVHRR and AATSR with a narrow plot suggesting good data quality.  The median difference is close to 0.2 K which represents the difference between the bulk and skin temperatures provided by the two instruments.  The second histogram shows that the MODIS (on AQUA) instrument gives an SST that is over a degree warmer than AVHRR, and the spread of the histogram indicates some variability in the data quality.  The third histogram shows that the GLI and AVHRR values compare well in absolute magnitude, but the spread of the algorithm suggest that the agreement is rather noisy.  Inspection of the MODIS and GLI images show the noisy nature of the data sets and indicate the reason for these spreads in the histograms.  The analyses undertaken with the ship and satellite data sets in the Gulf of Carpentaria indicate how the DDS data sets will be used within the GHRSST project.

During the last day of the meeting the Australian delegate chaired a session on collaboration in protocols and code development to ensure a globally consistent product is available at the GHRSST Global DAC.  In particular all L2 products delivered by the RDACs and the GDAC should be in a common format and use common processing and algorithms for common data sets will all have the same format and consistency.  The possibilities of the joint development of software, and the sharing of basic code, were explored with most of the RDACs maintaining their independence to develop code for their particular area and data sets.

The Australian delegate to the GHRSST#4 meeting made 3 presentations to the meeting and copies of these presentations are available from the delegate or from the GHRSST Project Office.

Finally, the attendance of the Australian delegate was partly funded by the ONFIRO Office and this financial support is gratefully acknowledged.

ANNEX 2

Godae High-Resolution SST Pilot-Project (GHRSST-PP)

1.1 Report on 4th Science Team Workshop

by Professor Ian Robinson

1.1.1 Introduction

The 4th Science Team Workshop of GHRSST-PP was held in Pasadena, California during 22-26 September, 2003.  As a member of the International Science Team of GHRSST it was important that I should attend, and this was made possible by the award of a travel bursary by the US Office of Naval Research.  This report is submitted to fulfil the requirements of that award.

1.1.2 Background to the meeting

The main achievements of the three preceding Science Workshops held during the previous two years can be briefly summarised as: 

Workshop 1 at Ispra established the fundamental need for an improved SST product and created the outline structure of the GHRSST project.  Its major achievements were to develop the initial momentum for action and to identify most of the key players willing to commit time and effort to the work of the Science Team.

Workshop 2 in Japan clarified the measurement issues and achieved a consensus model to represent the scientific characterisation of temperature within the near-surface layers of the ocean.  It also agreed the broad principles of the GHRSST-PP implementation plan which included the breakdown of operational tasks into regional and global data assembly centres (RDACs and GDACs), and set up working groups to develop the detailed processing model and to develop plans for a reanalysis product.  Its most significant achievement was to gain the international consensus for a collaborative programme of action, building on regional initiatives.  As a consequence of this, regional funding agencies were persuaded to announce initiatives in support of the RDACs.

Workshop 3 in Frascatti brought representatives of the wider user community, especially those concerned with operational ocean forecasting systems, together with the science team.  As well as refining the implementation plan and improving the specification of the processing model, a significant achievement was to clarify the user-derived measurement requirements which continue to set the targets for GHRSST-PP data products.

The purpose of the 4th meeting was to work out the details specifying the processing model and other aspects of the implementation plan, in readiness for the imminent commencement of work in Europe and USA to set up RDACs to parallel that already established in Japan.  For this reason the attendance at the workshop mainly consisted of those actively engaged in the preparatory work for GHRSST-PP.    

1.1.3 Overview of the Meeting

Day 1 of the Workshop Programme was devoted in the morning to updates of the present status of the different RDACs.  This included a presentation by myself of the plans for a proposal to ESA's Medspiration Project which is still being evaluated.  The afternoon consisted of a series of presentations mainly related to different SST products that will, or potentially might, be used as inputs to the GHRSST-PP processing scheme.  Of particular interest to me was a presentation on the recently launched AIRS sensor, which offers an experimental means of SST measurement which is significantly different from all other methods, being based on finely resolved IR spectrometry which differentiates the atmospheric absorption lines. 

Days 2, 3 and 4 focused very much on the detailed definition of the processing model and the information content of the GHRSST-PP data products.  Keynote lectures were interspersed at critical stages to inform the Science team on points of expertise by those working in a particular field (e.g. Richard Reynolds on SST field analysis and optimal interpolation methods; Alice Stuart-Menteth on recent work on parametrically modelling the diurnal variations in skin and sub-skin temperature.  Most of the discussion was conducted in plenary, with occasional break-outs to clarify some of the finer points of detail.  

I had to leave on the Thursday evening and so cannot report on the final day's programme.

1.1.4 Beneficial outcomes of the Workshop

I believe that considerable progress was made.  The formal report of the Workshop, and more particularly the revised data processing models and product definitions which are now being prepared based on decisions made during the Workshop, will show the level of detail at which the problems were being addressed.  Because many of the members of the Science Team are about to embark on implementing the GHRSST-PP processing model in their local RDAC (or hope to if their proposals are successful) the discussion tended to focus on the particulars of operational processing rather than the abstract concepts debated in previous Science Team Workshops.  For example my own team of colleagues, having spent weeks in detailed preparation for the Medspiration bid, were able to scrutinise and revise the processing model in detail.  I was most encouraged that the Workshop provided the opportunity for this level of detail in which, for each aspect of the project, a number of participants would take ownership of the issues in order to reach a consensus decision.  This should be reassuring to the Science Team Chairman (now the GHRSST-PP International Director) who had authored many of the draft GHRSST-PP documents.  These can now be considered to have the active and considered approval of the Science Team as a whole.  It seemed to me that our scrutiny of the processing model has now reached the stage where we need to start running a prototype processor before the final refinements can be made.

1.1.5 Other benefits from the Workshop

During the workshop it also became apparent to me that there are particular benefits to be gained from the structure of the Project, in which much of the work is performed in parallel by different RDACs.  This is the mutual collaboration that emerged between these groups.  Members of one RDAC could be found constructively criticising the plans of another, for example in the preparation of the US RDAC bid for NOP funding.  Such interaction is bound to result in an improved project design. 

1.1.6 Conclusion

The GHRSST-PP 4th Science Team Workshop was a timely meeting, facilitating significant advances in the GRSST-PP plans which are now approaching sufficient maturity for implementation.  The relatively small number of participants (just the core Science Team with a few additional experts and funding body representatives) was appropriate at this stage of the project.  Although a time commitment of one week and a journey halfway round the world was inconvenient for many of the participants, this was far outweighed by the amount of detailed scientific interaction that was made possible by convening the meeting.  While the preparatory work of GHRSST-PP continues mostly by email and telephone contact, occasional meetings like this remain essential.

I. S. Robinson

Southampton Oceanography Centre

15th October, 2003.

ANNEX III

The 4th GODAE High Resolution SST Pilot Project Science Team workshop, hosted by NASA JPL, Pasadena, CA, USA, 22-26th September 2003. Meeting notes, N.A. Rayner, Hadley Centre, Met Office, United Kingdom.

Overview

I was able to attend the 4th GODAE High Resolution SST Pilot Project Science Team workshop through the sponsorship of the U.S. Office of Naval Research International Field Office. My role in the Science Team is to ensure that the GHRSST-PP project does not take any processing decisions that would preclude the future use of the data in climate research. From that perspective, I am satisfied that the project is progressing as it should be. Much of the meeting was devoted to discussing detailed procedural issues to ensure that the whole team contributed to, understood and bought into the plan.

For me personally, the meeting also provided the opportunity to find out more about the latest developments in diurnal warming research, to learn about interesting developments by the U.S. Navy into aerosol forecasting, to catch up with the latest validation results from the new satellite sensors, and to draw on some of the ideas presented at the meeting to formulate plans for my own research, which mainly focusses on producing multi-decadal data sets of temperature data sets for climate research mostly using measurements taken in situ. I will be feeding back other news from the meeting to colleagues at the Met Office. It also provided the opportunity to strengthen contacts with key members of the remote sensing community, helping to improve understanding between this community and the needs of climate research.

What follows below are some more detailed notes of the key points of interest which I took away from the meeting. The detailed project discussions are not noted here, as they will be included in the full meeting report.

1. We can now get the Japanese New Generation SST (NGSST) from their website (see http://www.ocean.caos.tohoku.ac.jp/~adeos/sst/data.html). The analysis shows that there is a lot of tidal mixing around and across Kamchatka, causing upwelling of cooler SST when atmospheric heating is weak.

2. AIRS (see http://www-airs.jpl.nasa.gov/) can retrieve in up to 70% cloud as long as some contrast is present in order to use the clear views only (there are multiple sensors in a packed formation, so some may have a clear view whilst others have a cloudy view).

3. Alice Stuart-Menteth, SOC, has a new scheme to parameterise diurnal warming. It appears to give a very good approximation of the shape of the diurnal warming excursion seen at a location, given the recent history of wind and insolation at that point.

4. MQABI (http://mqabi.gsfc.nasa.gov/) is the MODIS monitoring site, which contains a number of time series, etc and access to the data. However, time series don’t show comparison with in situ data, as far as I can see.

5. Peter Minette’s radiometer, M-AERI (http://www.rsmas.miami.edu/ir/maeri/maeri.html), goes around the Caribbean on the Explorer of the Seas, a cruise liner. There was a M-AERI cruise to the Antarctic this year, which might provide useful validation data for general Southern Ocean or near ice SST work. Craig Donlon’s radiometer, ISARS, will shortly be hosted on MV Falstaff which regularly goes from the Baltic to the east coast of the US.

6. NOAA-16 AVHRR SST seems to have little bias when compared to thermosalinograph (TSG) data in the Gulf of Carpentaria off the north coast of Australia. ATSR-2 and AATSR (using the ESA retrieval coefficients) minus the DAR (Ian Barton’s radiometer) yields a bias ~ -0.1degreesC. Ian Barton performed an inter-sensor comparison using data for one night for the Gulf of Carpentaria, which yielded the following mean spatial differences:

	Comparison
	Mean spatial difference (degC)

	AVHRR-AATSR
	 0.2

	AVHRR-MODIS
	-1.5

	AVHRR-AMSR-E
	-1.2

	AVHRR-GLI
	-1.5 



Note these are just compared in one relatively small region and for one night. The AATSR result doesn’t tally with the global results found in the AATSR validation: the AATSR skin SST compares very well with buoy match-ups, which when talking the cool skin effect into account leads to AATSR having a warm bias of about 0.2degrees on average.

7. Hiroshi Kawamura, Tohoku University, asked for collaborators for the next MIRAI experiment, which is to assess diurnal variability using TRITON buoys. These buoys can take surface, sub-surface and atmospheric measurements, and there is a plan to equip them with radiometers too. I wondered if there might be modelling interest in this (email kamu@ocean.caos.tohoku.ac.jp for more details).

8. PO.DAAC have a GUI interface to some of their hosted data sets called POET: http://podaac-esip.jpl.nasa.gov/poet . The PO.DAAC also have a near real time data distribution system which they can easily add new input data sets and customers to. For pictures of recent events that they think might be of interest to people JPL also have an automatic image generating system called NEREIDS: http://nereids.jpl.nasa.gov , presented by Andrew Bingham. 

9. Jim Cummings, U.S. Navy, has been working on producing a 5-day forecast of optical depth every day (see http://www.nrlmry.navy.mil/aerosol/) . This is purely a model simulation based on the errodability of surface coverings, originally taken from a TOMS climatology. There is a persistent tropical Atlantic and tropical Pacific aerosol problem in AVHRR (Pathfinder) in both day and night. For large percentages of time this is a problem (up to about 80%) in some places. ANLSST is the aerosol corrected version of the NLSST AVHRR product (see http://manati.wwb.noaa.gov/sst/coefficient.html), but it is available for daytime only.

10. The french Institut de la Recherche pour la Developpement (IRD) has a program called SeasNet through which they organise a set of satellite data receiving ground stations in the tropics. Local people are trained up to geolocate sample images and check their quality then the data are distributed to customers – currently free.

11. Currently there will not be a global GHRSST-PP L4 analysis created at the Global Data Archiving Centre by blending all the regional analyses (as envisaged in the project plan), as there are no resources to produce one in this way.  However, there will be analyses created regionally and there are plans to produce a first-cut global analysis at NRL, Monterray as part of the U.S. GHRSST-PP effort. This issue will be a priority for the next meeting and the next iteration of the project plan.

ANNEX IV

Report on the 4th Global Ocean Data Assimilation Experiment High Resolution Sea Surface Temperature Pilot Project Workshop

Alice Stuart Menteth (SOC, UK)

The 4th GODAE High Resolution Sea Surface Temperature Pilot Project (GHRSST-PP) took place in Pasadena, California at the end of September 2003.  The meeting focused on the data processing specifications of the GHRSST project in order to agree on a common methodology to be adopted by GHRSST projects such as the recently European-funded Medspiration project.  The workshop was highly productive and successful and resulted in a much clearer and concise project structure with all small details resolved.

During the conference I gave an invited presentation suggesting a strategy to deal with diurnal warming variations in satellite-derived SST.  The treatment of the diurnal signal in satellite data is an important part of GHRSST as the project aims to identify and quantify all sources of bias in satellite SST’s.  I have developed a new parameterisation of the diurnal SST cycle tailored to the GHRSST needs which estimates the shape of the diurnal cycle at the surface just below the skin layer (sub-skin) of the ocean and at 1m, which are two of the main reference depths in the GHRSST project, taking into consideration fluctuations in wind and insolation through the day.  The workshop provided me the opportunity to present my latest work to the GHRSST science team and contribute to discussions on the diurnal warming problem.  It was agreed that my parameterisation will be used as the initial method to deal with the diurnal cycle and will be developed through the GHRSST research.  A small Diurnal Warming Working Group was formed at the meeting, lead by Hiroshi Kawamura, which will discuss and compare different methods developed to deal with the diurnal SST signal over the next year.  A mini Diurnal Warming workshop will be held just before the 5th GHRSST workshop to discuss scientific progress.

 The workshop provided another excellent opportunity to meet and discuss many interesting scientific issues with the world’s leading SST specialists and to develop new collaborations.  I attended the 2nd GHRSST-PP workshop in Japan in May 2002 and I was excited to see the rapid progression of the project during the 4th meeting and meet new Science Team and GHRSST members who had become involved in the project more recently.  I have submitted a report of the diurnal variation parameterisation to the GHRSST-PP director, Dr Craig Donlon, and hope to be involved in the testing and implementation of the scheme as the demonstration phase of GHRSST develops.

� but it was pointed out that there is a better algorithm available than the one used here
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