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AGENDA ITEM 9:	Breakout Sessions 
AGENDA ITEM 9.1.1.4:	Voluntary Observing Ship Global Data Assembly Centres (VOS-GDACs) report on the VOS
SUMMARY
A. SUMMARY: 
This document provides a report on Voluntary Observing Ship Global Data Assembly Centres (VOS-GDACs) on the VOS, including recommendations to the panel for approval and actions/decisions required. It provides status on volume and frequency of delayed-mode data being received and processed by the VOS-GDACs.

[bookmark: _APPENDIX_B:_][bookmark: _Toc319327009]B. ACTIONS/DECISIONS/RECOMMENDATIONS REQUIRED:
(a)	Adopt draft Action/Decision[footnoteRef:1] 0.0.0/1 — Action/Decision title.   [1:  An Action/Decision is an item directly related to SOT and on which SOT can action or decide directly. Details on rational for the action/decision should be included in the Background section.] 

The Team decided on the following action items:
(i) Consider the VOS-GDAC report 2020;
(ii) Data Acquisition Centres (DACs) that did not submit data during 2020 should do so in 2021 or alternatively contact a VOS-GDAC for advice (action; DACs; end of 2021); 
(iii) The VOS-GDACs should proactively contact DACs that have not submitted data for a number of years to offer assistance and encourage submission of data (action; VOS-GDACs; end of 2021);
(iv) Not yet registered countries are encouraged to register a DAC and contribute their data;
(v) SOT supports the migration of former Contributing Members (CMs) to VOS-DACs in the new MCDS;
(vi) DACs should submit their observations only once. If there is a requirement to resubmit data (e.g. quality improvements) then the VOS-GDACs should be made aware of this;
(vii) All DACs should submit data files in one IMMT format only – preferably now IMMT-5 quality checked to MQCS-7 making use of its increased coding capabilities;
(viii) DACs not able to submit their data because of issues e.g. with digitizing or converting into the IMMT format, should contact VOS-GDACs for advice;
(ix) By applying MQCS to data prior to submission, VOS-DACs can assist in identifying and solving significant problems, in particular issues within date/time and position;
(x) As DACs continually move to automated voluntary observing fleets there is a risk that data could be lost. In order to submit these data to the VOS-GDACs, common procedures for producing observations in the IMMT format directly from Automatic Weather Stations (AWS), or for converting observations into the IMMT format at a later stage should be investigated;
(xi) The TurboWin coding problems persists, leading to a number of IMMT-4 and -5 files being submitted with erroneous relative humidity values. The bug has been fixed since TurboWin Version 5.6 and NMHS should update the TurboWin software to eliminate the bug in the relative humidity reports of IMMT;
(xii) All VOSClim class ship observations should include the additional VOSClim elements;
(xiii) If possible, DACs should ensure all masked call signs (i.e. ‘SHIP’) are converted back to the original ID prior to submission;
(xiv) Observations should contain the same call sign, as on the GTS; i.e. the SOT-ID should be used as call sign also in IMMT, if it is used for GTS real time data.


(b)	Adopt draft Recommendation[footnoteRef:2] 0.0.0/1 — Recommendation title.   [2:  A Recommendation involves proposed action(s) on another body outside of SOT (e.g. DBCP, JCOMM, WMO, IOC, CBS etc.). Rational for the Recommendation should be included in the Draft Recommendation.] 

The Team made the following recommendations:

(i) The IMMT-format and the MQCS need to be revised in order to: 
a. be compatible with parameters, flags and accuracies provided in the BUFR format
b. be flexible for future changes in other fields such as the IMO-number
c. maintain compatibility with OceanOPS meta data structure (e.g. new VOS Classes)
d. provide accurate quality flags for all relevant parameters
(ii) A (ad-hoc) Task Team should be set up under the VOS Panel to investigate and propose changes or alternatives to IMMT. VOS-DACs should stay up to date with MCDS developments in order to ensure they know how they might be affected in the future or how they may contribute in the present. Most recent documents and session reports are available on the WMO website.


[bookmark: _Toc319327012]C. BACKGROUND INFORMATION (not to be included in the session report):
[bookmark: _References:_(If_really][bookmark: _Toc319327014]References (if any):	
1.	https://dwd.de/vos-gdac
2.	http://sot.jcommops.org/vos/documents/immt5.pdf
3.	
4.	https://gisc.dwd.de/wisportal/
Introduction
For the general overview of VOS-GDAC activities see the detailed report (Annex A).

The proposed actions originate from technical issues in the data processing scheme and will improve the data quality and availability in the future.


ANNEX A
REPORT OF THE VOS-GDACs TO THE ELEVENTH SESSION OF THE SOT

1. 	VOS Data
The Marine Climatological Summaries Scheme (MCSS) was established by the WMO Commission for Marine Meteorology in 1963. In an effort to improve data flow and quality of global marine data two Global Collecting Centres (GCCs) were created in 1994.
In 2017, at the Fifth session of JCOMM, the MCSS was declared obsolete and officially replaced by the Marine Climate Data System (MCDS). The VOS-GDACs (Voluntary Observing Ship Global Data Assembly Centres) operate in the structure of the new MCDS.

The 2020 VOS-GDAC report marks the 27th year of operation. The main highlights from the report are:

· 1,562,377 observations from 14 countries were received and processed by the VOS-GDACs, with an increasing number of observations from automatic weather stations (AWS).
· In 2020 the VOS-GDACs received observations from 558 VOS.
· 62% of the data were observed in the last two years, 2019 and 2020 (see Figure 1).
· 55% of the received observations were coded in the most IMMT-5 format and 43% in the IMMT-4 format. 1% of the received observations were coded in the older IMMT-3 format and 1% in the very old IMMT-1 format.
The full report is available from
 https://dwd.de/vos-gdac
[image: ]
Table 1: Number of contributed observations for each quarter of 2020
            (Countries without any contribution in 2020 are marked in red)
[image: ]Figure 1: Total number of observations per year
· When evaluated against the MQCS, the majority of the reported elements were again found to be of good quality. Such elements were assigned a QC Flag of ‘1’ meaning ‘element appears correct’. For example, frequently reported elements such as air pressure, wind direction, wind speed and sea surface temperature were flagged with a ‘1’ in over 99% and the air temperature in 97% of cases.
· There were 3216 observations (0.2%) showing on-land positions. These are plotted as red dots in Figure 2.
[image: ]Figure 2: Distribution of Observations received in 2020


2. 	VOSClim Data

The VOSClim Project aimed at providing a high-quality subset of marine meteorological data with detailed information on how data have been obtained. These data are available in delayed mode and are of great value to both operational marine forecasting and global climate studies.
The VOSClim ship list is produced by OceanOPS (WMO-IOC Joint Centre for Oceanography and Meteorology in situ Observations Programmes Support (previously JCOMMOPS)).

[image: ]
Table 2: VOSClim class observations submitted for each quarter of 2020
During 2020:
· 489,310 observations were received and processed from VOSClim registered ships.
· This represents 31% of data received by the VOS-GDACs from the VOS fleet.
· 10 of the 12 countries with registered VOSClim ships submitted observations (see Figure 5).
· The VOS-GDACs received data from over 226 ships listed as VOSClim.
· 193,015 of the VOSClim observations (39%) contain the VOSClim defined additional elements.
· Nearly 100% of the data from VOSClim registered ships provided by France, Japan, Australia and the Netherlands contain the VOSClim defined additional elements.

3.	Call Sign Masking
· In 2019 and 2020 the VOS-GDACs received only unmasked call signs from the DACs.

4.	Developments and Future Changes
· Formats and Standards: IMMT-5 and MQCS-7 were adopted at JCOMM-4 in May 2012 and were in effect from June 2012. These include only minor updates of wording and QC limits (see links for the full IMMT-5 & MQCS-7).
The IMMT-format should be expanded to accommodate the extra resolution that BUFR provides for certain elements, for example the date/time group should include minutes and positions and temperatures should be expanded to take the resolution of one hundredth of a degree rather than one tenth. More incompatibilities may exist between BUFR and IMMT and should be investigated to avoid data loss by incorrect conversion procedures.
· MCDS: The new Marine Climate Data System (MCDS) encompasses a generic data flow structure with defined roles and tasks to be applied to all marine data types for the management of climate data. Further information about the MCDS is provided in the respective sections of the VOS-GDAC annual report 2020. The full terms of reference for MCDS data centres, data formats and Quality Control Standards are included in WMO Manual 558 (2012 Edition, updated in 2018) and WMO Guide 471 (2018 Edition).
· WIS DCPC: Both VOS-GDACs have been identified as ‘Data Collection and Production Centres’ (DCPCs) for the WMO Information System (WIS) and are able to provide more than 30 million MQCS-checked and flagged observations received by the VOS-GDACs from 1996 up to now. Additionally, all contributed original records are saved and free available at https://gisc.dwd.de/wisportal/ by entering “gcc*” in the searchfield.
· HQCS: New Higher Quality Control Standard (HQCS) developed by DWD is proposed to be used as the basis for a software package for automatic quality checks within the new MCDS VOS-GDACs.

· Problems uncovered: During the first quarter of 2013 the VOS-GDACs discovered problems with coding of relative humidity in TurboWin version 5. Both VOS-GDACs worked to resolve the issues. The bug has been fixed since TurboWin Version 5.6 and NMHS should update the TurboWin Software to eliminate the bug in relative humidity reports of IMMT.
Investigated and proposed changes to IMMT and MQCS to the new three VOS classes:
NMHS Operated
NMHS Cooperative
Independent
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Number of Contributed Observations 2020
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Number of Observations per Year
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Distribution of Reported Positions
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