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AGENDA ITEM 9:	BREAKOUT SESSIONS 
AGENDA ITEM 9.2:	SOOP Breakout
SUMMARY
Please provide a summary of your talk highlighting key points (approximate length of a page to include in final report) 
A. SUMMARY (Draft text for inclusion in the final report): 
(CLEARLY SPECIFY ISSUES WITH CHALLENGES TO ADDRESS)

[bookmark: _heading=h.gjdgxs]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.] 

(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.] 



[bookmark: _heading=h.30j0zll]C. BACKGROUND INFORMATION (not to be included in the session report):
The SOOPIP network historically has been predominantly XBT deployments maintained along fixed transects on commercial shipping vessels, many of which have been in operation since the 1980s, making the observations invaluable for multi-decadal climate studies integral to the global ocean observing system. Over time, SOOPIP’s role has expanded to include coordination on-board ships of opportunity for the deployment of additional instrumentation that measures physical, chemical and biological parameters such as pCO2, TSG, CPR, and more. Additionally, it supports data acquisition on many of these ships for other programs such as VOS, GOSUD and the deployment of drifters and floats.
[bookmark: _heading=h.a0vmwx6drzat][bookmark: _heading=h.y722tvwjql80]References (if any):	
1.	[Link to the full report on the website]
2.	...........
Introduction
[Comment: Main points and arguments leading to formulation of draft decision presented in this document]
9.2.1	SOOPIP Status Report [Rebecca Cowley, Francis Bringas]
SOOP is an international program mainly involved in the implementation, maintenance, enhancement, and data management of upper ocean measurements from Ships Of Opportunity (SOO), including Expendable BathyThermographs (XBTs) (not limited to SOO), ThermoSalinoGraphs (TSGs), Partial Pressure of Carbon Dioxide (pCO2), and Continuous Plankton Recorders (CPR). Additionally, SOOP supports other observational platforms, including deployment of drifters and profiling floats and many other projects, such as the International Quality-Controlled Ocean Database (IQuOD), the Global Temperature-Salinity Profile Program (GTSPP), the Voluntary Observing Ship (VOS), and the Global Ocean Surface Underway Data (GOSUD). SOOP supports scientific and operational efforts to help improve our knowledge of the ocean environment, through data analysis and contribution to modeling efforts. 
XBT operations in SOOP are organized as a Global XBT Network, with transects sampled according to recommendations from the international scientific community, and more directly the XBT Science Team. XBT data are collected in order to conduct Meridional Heat Transport (MHT) and Meridional Overturning Circulation (MOC) studies and assessments, studies and monitoring of surface current variability, contribution to upper ocean heat content studies, and initialization and validation of modeling efforts. The Global XBT Network is an international effort carried out by several countries (Argentina, Australia, Brazil, Canada, China, France, Germany, India, Italy, Japan, New Zealand, South Africa, United States), with contributions from these countries in the form of probes, equipment, ship recruitment, ship riders or data quality control (QC) and distribution. Approximately 90% of the XBT data is transmitted, quality controlled and distributed in near real-time through the Global Telecommunication System (GTS) and different open access websites and data repositories, including:
http://www.aoml.noaa.gov/phod/goos/xbtscience/data.php
https://www.aoml.noaa.gov/phod/hdenxbt/
http://www-hrx.ucsd.edu/index.html
https://portal.aodn.org.au/
World Ocean Database (NCEI), GTSPP (NCEI)

TSG operations measure Sea Surface Temperature (SST) and Sea Surface Salinity (SSS) along ship tracks. Applications of TSG observations include the determination of boundary regions in ocean currents, climate and ocean dynamic research, provide input for climate and weather forecast models, support efforts to globally inventory carbon dioxide in the  ocean (pCO2). TSG operations have been carried out during the last 20+ years and are critical for understanding long-term changes in the marine environment. TSGs provide SSS for satellite data validation at high latitudes and coastal areas where Argo floats are scarce. During the last two years approximately 80 ships collected and reported more than 5 million TSG per year. TSG data are distributed in real-time and near real-time through GOSUD and archived in GOSUD and NCEI. Data are also distributed in delayed-mode by GOSUD.  

pCO2 operations are carried out in order to produce CO2 data at sufficient accuracy to constrain sea-air CO2 fluxes to 0.2 Pg C yr-1, facilitate capacity building through instrumentation and data reduction guidance to attain a global network of SOOP-CO2, and create CO2 flux maps and related data products. This Program is conducted by researchers in more than 15 countries, with observations collected globally, including at high latitudes. Every year hundreds of cruises are conducted to collect over 1,000,000 observations.

During the last two years, the main accomplishments of the program are
· Maintenance of 77% of recommended transects, despite recent restrictions
· Collection of more than 12,000 XBT profiles (~10,000 along recommended transects), 1,000,000 pCO2 and 500,000 TSG annual obs. globally
· Transmission of more than 90% of XBT profiles to the GTS in RT. Perform DT QC on XBT data for science applications
· Recommendations from the XBT Science Team to the GTSPP and IQuOD projects
· SOOP continues to support the deployment of other observational platforms such as drifters and Argo floats
· Continue the active development of software for data collection and instruments for data collection and transmission (Iridium antennas, data recorders, automated weather stations)
· XBT data has been used in more than 1800 scientific and technical publications since 2000
· Continue to review and update the maintained XBT transects, creating up to date maps and KPIs via OceanOps
· Ongoing review of the metadata formats and content supplied to OceanOps yearly
· Participation of the SOOPIP Chair and Vice-Chair in the OCG roundtable meetings.

The Program, on the other hand, has faced several challenges and difficulties during the same period, including:
· Severe restrictions in travel, ship and facilities access since 2020, requiring a high level of adaptability in order to maintain operations.
· Level funding for ocean-spanning routes, and high scientific value in sustained boundary current observations, lead to challenges in adapting the design of existing networks to meet the new constraints and requirements.
· Work continues in GTS delivery in BUFR format, which is not complete for all agencies
· Delivery of metadata to OceanOps continues to be problematic for some agencies
· Adoption of the SOT-ID scheme still to be completed
· Reduction in support for some transects and for the XBT program overall

Plans for future work for the SOOP include:
· Continue the application/development of new technologies for data acquisition and transmission
· Continue the development and maintenance of a flexible XBT data management system that meets all the community requirements for data dissemination and applications.
· Participate in projects to facilitate data distribution, such as OpenGTS.
· Highlight the importance of the SOOP network for science
· Work with other ocean observing platforms and end users to enhance SOOP data usage
· Review the network regularly to meet needs of the community
· Enhance partnerships with other programs like Argo, drifting buoys, VOS etc
· Seek feedback from end users on the importance of SOOP data (eg, to model assimilations)
· Continue the work with the TSG, pCO2 and CPR community in operational and data management efforts within those groups
The following presentations were given; for more details see the individual presentation reports.
[bookmark: _heading=h.b4lwbdnfvz9z]9.2.1.1  XBT Science Team: Updates and Recommendations [Shenfu Dong]
[bookmark: _heading=h.tpn8ap2956gf]9.2.1.2  XBT Best Practices: Progress and call for contributions [Justine Parks]
[bookmark: _heading=h.l7p7e9w1fjlb]9.2.1.3  Environmental Stewardship: XBT Environmental Impact [Christian Saiz]
[bookmark: _heading=h.5xh0vvr68n01]9.2.1.4  pCO2 Operations Status Report [Denis Pierrot]
[bookmark: _heading=h.fm501ijioif5]9.2.1.5  CPR Operations Status Report [David Johns]



ANNEX I
Status of SOOP Chair SOT-10 Actions

	SOT Agenda Item Number
	Agenda Item Description
	Status/Comments

	SOT-10 A9.1.1/1
	Review the SOT-ID scheme for SOOP data and test-case implementation on some ships. Review with JCOMMOPS. Provide feedback to JCOMMOPS and SOT EC on any issues that arise.(SOOP Chair; SOT-11)
	Complete for XBT

	SOT-10 A9.1.1/2
	Consider timing for complete changeover to BUFR for the XBT network, at which time TAC transmissions will cease.(SOOP Chair; Dec 2019)
	Complete:
If OceanOps requires ceasing of TAC, then OceanOps should set a hard date to force holdouts to change.

	SOT-10 A9.1.1/3
	Ensure agencies are using the latest BUFR templates.(SOOP Chair; Dec 2019)
	Complete for XBT: 
Technical Coordinator to identify holdouts.

	SOT-10 A9.1.1/4
	Assess what XBT data is on the GTS. Determine what percentage in the GTS makes it to each nation’s meteorology centre.(SOOP Chair; Dec 2019)
	Ongoing:
Incorprated into ToRs, assisted by Technical Coordinator.

	SOT-10 A9.1.1/5
	Create a SOOP-XBT bibliography in conjunction with JCOMMOPS (similar to that undertaken for GO-SHIP). (SOT-TC; SOT-11)
	Deferred:
NOAA/AOML maintains a bibliography at https://www.aoml.noaa.gov/phod/goos/xbtscience/bibliography.php Technical Coordinator could set up a structure for a repository at OceanOps if desired.

	SOT-10 A9.1.1/6
	Encourage and expand the membership of the international SOOPIP group and include representatives from the pCO2, TSG and CPR community. Host telecom meetings with key SOOP representatives at least every 6 months.(SOOP Chair; SOT-11)
	Ongoing:
Incorporated into ToRs. Meetings are held virtually approximately once per quarter.

	SOT-10 A9.1.1/7
	With XBT Science Team, continue to evaluate the priority, implementation and status of the XBT transects in the network.(SOOP Chair; SOT-11)
	Ongoing:
Incorporated into ToRs. Re-visit at each XBT Science Meeting (cancelled due to COVID).

	SOT-10 A9.1.1/8
	Consider short (5 year) and long-term (10 year) goals for SOT, but in particular, for SOOPIP.(SOOP Chair; SOT-11)
	Complete:
SOT Implementation Strategy, version 2.0.

	SOT-10 A9.1.2/1
	XBT science Team, with SOOP Chair and TC, review performance targets and reference lines, at the end of the year preceding a SOT session; review in particular if lines should be merged. (SOOP Chair and TC; SOT-11)
	Duplicate:
Same as item A9.1.1/7.

	SOT-10 A9.1.2/2
	TC to prepare biannual performance analysis for SOOP-XBT based on above criteria and data available on the GTS in TDC, as a report to the following SOT session. (SOT-TC;SPT-11)
	Complete:
Incorporated into ToRs.

	SOT-10 A9.1.2/3
	XBT science team, with SOOP Chair and TC, to investigate if underway profilers (e.g. http://www.teledynemarine.com/Underway-Profiling-Systems) could replace expendable probes to some extent on SOOP lines, for environmental, economic and/or quality reasons. (SOOP Chair and TC; SOT-11)
	Complete:
Initial investigations by CSIRO conclude this is a research activity outside the scope of SOOP.

	SOT-10 A9.1.2/4
	SOOP to coordinate with Japan and India on activities/plans for IX8 IX14, PX45, PX46 (SOOP Chair and TC; SOT-11 )
	Ongoing:
Japan samples CTD profiles from RVs regularly on PX45/46, those lines are thus taken out the XBT ref lines; IX8/14 remain difficult with data availability.

	SOT-10 R9.1.1/2
	Encourage and facilitate the input of metadata to JCOMMOPS by the TSG, pCO2 and CPR networks. (TSG, pCO2 and CPR networks)
	Ongoing:
Incorporated into ToRs.

	SOT-10 R9.1.1/3
	Encourage operators to provide annual ship plans to JCOMMOPS for planning purposes and to help facilitate deployment opportunities for other observing platforms. (Ship and Instrument Operators)
	Ongoing:
Incorporate into ToRs.

	SOT-10 R9.1.1/4
	Consider development of appropriate metrics for better evaluation of XBT data usage by modelers, science users and for societal application. Develop similar metrics for TSG, pCO2 and CPR networks if these don’t presently exist. (TSG, pCO2 and CPR networks)
	

	SOT-10 R9.1.1/5
	Develop a best practices document including XBT ship set-up, XBT deployment, quality control, and fall rate correction. (XBT Science team)
	Ongoing:
Incorporated into ToRs. Several instrumentation best practices submitted to Juliet Hermes, see her SOT-11 report 19.1 Best Practices for details.
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