


JCOMM-III/BM. 3, APPENDIX 
 
 

BACKGROUND MATERIAL 
 
 

Introduction 
 

1. The Joint WMO-IOC Technical Commission for Oceanography and Marine 
Meteorology (JCOMM) has come a long way since the development of the concept of a joint 
WMO-IOC technical commission in the mid-1990s, and its formal establishment in 1999. This 
report provides a summary of the activities undertaken by the Commission since JCOMM-II 
(Halifax, Canada, September 2005) to October 2009, the major challenges and issues that the 
Commission had faced during this period, and would continue to face in the years to come. More 
information is given in the reports of the chairpersons of the Programme Area Coordination 
Groups and in documents submitted under relevant agenda items. 
 
Fifth, sixth and seventh sessions of the JCOMM Management Committee (MAN) 
 
2. The membership of the JCOMM Management Committee (MAN) has remained 
relatively stable over the past four years, with only two changes from those elected in Halifax. The 
Committee met formally four times during the period; in addition, a JCOMM Bureau (co-presidents, 
PA coordinators and the Secretariat) met several times by teleconference, to address specific and 
pressing issues, which proved to be a very effective way of doing business. The co-presidents 
were able to engage all other members of the JCOMM Management Committee in specific tasks 
and projects, which greatly enhanced the effectiveness of the Committee and added to its 
achievements. 
 
3. MAN-5 (Geneva, October 2006), MAN-6 (Paris, December 2007) and MAN-7 
(Melbourne, December 2008) sessions reviewed the activities, which had taken place since its last 
session, and addressed the evolving needs of each of its programme areas. It agreed upon 
necessary steps for JCOMM to take within the WMO and UNESCO/IOC strategic planning 
processes, including preparation of the JCOMM Operating Plan 2010-2013. The MAN-7 also 
reviewed the Commission’s contributions to specific WMO and UNESCO/IOC programmes and 
projects. It reviewed the JCOMM working structure, the progress in planning the third session of 
the JCOMM, scheduled to be held from 4 to 11 November 2009, in Marrakech, Morocco, and 
agreed upon the provisional agenda. The Management Committee meeting reports are available at 
http://www.jcomm.info/JCOMM-MR. 
 
Programme Areas’ activities 
 
4. The operational ocean observing system being implemented by the Observations 
Programme Area (OPA) has continued to grow, being around 61% complete against the GCOS 
requirements in August 2009, with three key components now fully implemented (VOSClim, 
surface drifters and Argo). The system also incorporates several new elements, including “animal 
oceanographers” – specially equipped marine mammals. The OPA has close relations with 
external bodies operating some of the system elements (including OceanSITES and the 
International Ocean Carbon Coordination Project (IOCCP), and the Argo programme). An 
important support facility for ocean observations for a number of years now has been 
JCOMMOPS, and some effort has been put into the process of expanding and transforming this 
facility into an observing programme support centre, with full external funding.  
 
5. The Data Management Programme Area (DMPA), working closely with the IODE of 
UNESCO/IOC, has completed data management strategic and implementation plans, which 
include in particular joint work in developing end-to-end data management technology for ocean 
data, and an ocean data portal, to facilitate data discovery and access. Work is underway to 
compile a virtual catalogue of existing JCOMM material on standards and best practices, as well as 
on the management of existing and new standards in key aspects of ocean data management. 
Substantial progress has been made in the design and implementation of a WIGOS Pilot Project 
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for JCOMM, which will greatly enhance the accessibility of key ocean data sets through 
UNESCO/IOC-IODE Ocean Data Portal (ODP) and WIS. 
 
6. A highlight of the intersessional period has been the implementation of operational 
ocean forecast systems, developed under the Global Ocean Data Assimilation Experiment 
(GODAE) Project. To assist in this process, and as a direct follow up to GODAE, JCOMM has 
established an Expert Team on Operational Ocean Forecast Systems (ET OOFS) under the 
Services Programme Area (SPA), to guide and facilitate the standardization of these new systems. 
JCOMM/SPA has also developed close relations with the new GODAE Ocean View (GOV) 
Steering Team as a means to coordinate the efficient transition of a new generation of ocean 
forecasting models and systems from a research to an operational environment. The SPA has also 
further developed and enhanced existing maritime safety services, including the addition of five 
new METAREAs in the Arctic Ocean, in cooperation with IMO. Substantial work has been put into 
the development of storm surge forecast services, including the preparation and publication of a 
new Guide to Storm Surge Forecasting, and the convening of a major international symposium on 
storm surges (Seoul, October 2007). The work on storm surges is undertaken in support of the 
major cross-cutting programmes in both WMO and UNESCO/IOC relating to disaster risk 
reduction.  
 
Cross-cutting issues and activities 
 
7. Capacity building under JCOMM is undertaken largely within the three Programme 
Areas, with guidance and coordination provided by the Management Committee, and in 
accordance with a set of JCOMM Capacity Building Principles. Major events in the past 
intersessional period include two training workshops on wave and surge forecasting; courses and 
workshops on ocean data buoys and tide gauges; a workshop for Port Meteorological Officers; and 
workshops on ocean data management, in conjunction with IODE. 
 
8. The outline of a comprehensive requirements document for ocean satellite data in 
support of JCOMM programme activities has been prepared for JCOMM-III by the cross-cutting 
team on satellite data requirements, while many JCOMM experts have been involved in the 
campaign to encourage satellite agencies to proceed with the JASON-3 ocean topography mission 
and the Sentinel-3B ocean-dedicated satellite.  
 
9. JCOMM is directly involved in all the major WMO cross-cutting activities, including 
WIGOS, WIS and the QMF. It has provided strong support for the implementation of the IPY, 
through all programme areas and the Management Committee, and has developed strong links, 
and joint projects, with other WMO Technical Commissions and major UNESCO/IOC subsidiary 
bodies.  
 
10. While past interactions between JCOMM and the WMO Regional Associations has not 
been strong, it is important that this be further developed in the future, from the perspective, both of 
the importance of regional and local marine observations to the overall ocean observing system, as 
well as for enhancing regional and local forecast capabilities for extreme events affecting coastal 
areas.  
 
External interactions 
 
11. JCOMM now has widespread recognition as the primary implementation body for the 
Global Ocean Observing System, while the requirements specified in the GCOS Implementation 
Plan (GCOS-92) form the backbone of the ocean observing system being implemented by the 
Commission. The Ocean Observation Panel for Climate (of GOOS, GCOS and the WCRP) is a 
primary science advisory body for JCOMM. JCOMM has developed joint activities with CCl and 
CHy, and provides significant support to the tsunami programme of UNESCO/IOC, through the 
OPA in particular. The Commission has strong links with IMO and IHO in maritime safety-related 
issues; it is involved in the implementation of a number of tasks in the GEO workplan; and it has 
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strong links with key peak bodies in the private sector, including the International Chamber of 
Shipping and the offshore Oil and Gas Producers Forum.  
 
Strategic planning and development 
 
12. The adoption, in both the WMO and the UNESCO/IOC, of strategic plans based around 
a set of strategic objectives and expected results, accompanied in WMO (and probably also 
UNESCO/IOC in the future) by a results-based management (RBM) system focused on these 
expected results, has posed a major challenge. JCOMM, as with the other WMO Technical 
Commissions and major subsidiary bodies of UNESCO/IOC, has responded successfully to this 
new approach, with all its major programme activities mapped onto the combined set of expected 
results. 
 
13. At the same time, the Management Committee believes that JCOMM should maintain a 
programmatic approach to its work, as it is much easier for all those involved in JCOMM work to 
associate with and work towards an identifiable JCOMM programme. To this end, the Commission 
has revised, updated and shortened the JCOMM Strategic Plan, the new version of which is to be 
presented at JCOMM-III. This new plan will align with the strategic objectives and expected results 
of both parent Organizations, but at the same time address these within the existing programme 
structure. In line with this, all programme areas have developed operating plans, combined into a 
single JCOMM operating plan, again aligned with the expected results and Secretariat operating 
plans.  
 
14. In response to the proposal put forward at JCOMM-II for an external review of the 
Commission during the current intersessional period, a limited version of this review has taken 
place during the first half of 2009. 
 
15. In the light of the ever-diminishing resources, and in response to the concerns of the 
parent Organizations to improve the efficiency and effectiveness of their major subsidiary bodies, 
the Management Committee will be proposing to JCOMM-III some streamlining of the subsidiary 
body structure, to reflect developing and new work priorities, in line with the expected results.  
 
Communications and outreach 
 
16. The JCOMM Website (http://www.jcomm.info), with linked components maintained by 
both the WMO and the UNESCO/IOC, is a major resource and outreach tool for the Commission, 
in facilitating communications and information sharing, both internally and externally. Likewise, a 
regular electronic JCOMM newsletter has proven popular as an information-sharing tool for both 
the JCOMM members and the external marine community. The Commission has maintained an 
extensive technical publication programme: a new Guide to Storm Surge Forecasting has been 
prepared, and major revisions are underway for the Manual on Marine Meteorological Services and 
the Guide to Wave Analysis and Forecasting, while the dynamic part of the Guide to the 
Applications of Marine Climatology has been updated with the results from CLIMAR-III (Gdansk, 
Poland, May 2008).  
 
Major issues and challenges 
 
17. JCOMM has had to address a number of major challenges and issues during the past 
four years, and most of these will continue to challenge it in the years to come. 
 
18. Resources, both financial and human, will remain a major issue for the Commission. As 
with all technical commissions, it is in a situation of diminishing regular budget funding, in both 
WMO and UNESCO/IOC, and it therefore has to be realistic in adjusting its work programme to fit 
within the available budget. To date JCOMM has had some success in attracting extrabudgetary 
resources (notably for JCOMMOPS), and this remains a potential to be further exploited in the 
future. Even more of a concern is the diminishing supply of the human resources so essential to its 



JCOMM-III/BM. 3, APPENDIX, p. 4 
 
 

work. The national agencies, on which it relies for expertise, are themselves being increasingly 
squeezed in this area, and are thus reluctant to release staff to undertake international work. To 
address this, JCOMM needs to demonstrate to these agencies and to Members/Member States 
generally, that they themselves will derive value from the engagement of their experts 
internationally, and at the same time make the Commission’s work as attractive as possible for 
these experts. JCOMM also needs to be realistic, in adjusting its work programme to suit the 
available resources. The Management Committee will therefore go to JCOMM-III with a reduced 
work programme, which can be realistically implemented in the coming intersessional period.  
 
19. As noted, a highlight of the past four years has been the effort made by JCOMM to 
support the operational implementation of ocean forecast systems and the delivery of real-time 
ocean services. This will remain a challenge and focus in the coming intersessional period. Other 
future technical challenges include: 
 
(a) Long-term maintenance and further implementation of the in situ observing system; 
 
(b) Support for wider efforts in WMO and UNESCO/IOC, and in the international ocean 

community generally, to ensure the long-term maintenance of key ocean satellite 
missions; 

 
(c) Ensuring proper coordination across the JCOMM Programme Areas and with external 

bodies and programmes; 
 
(d) Ongoing engagement with processes in the WMO and the UNESCO/IOC, such as WIS, 

WIGOS, which will include closer integration with IODE in ocean data management; 
 
(e) Enhanced involvement in coastal issues, including the implementation of coastal 

GOOS, and further support for DRR and UNESCO/IOC-ICAM; and 
 
(f) Response to the increasing pressure to become involved in non-physical 

oceanography. 
 
20. The future for JCOMM will indeed be challenging, but also exciting, as the relevance 
and role of the Commission in addressing the major issues in marine meteorology and 
oceanography becomes ever more apparent and sought after. 
 
 

____________ 
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WMO Governing Body sessions 
 

1. Possibly the most significant outcome from WMO Fifteenth Congress (WMO Cg-XV, 
May 2007) was its reaffirmation that many of the marine-related activities could only be 
implemented through the full and active cooperation between WMO and the UNESCO/IOC. In this 
regard, Congress urged the Secretary-General of WMO, the Executive Secretary of the 
UNESCO/IOC and the Co-presidents of JCOMM to further strengthen the integration of WMO and 
UNESCO/IOC activities, in order to provide a more effective and cost-efficient JCOMM work plan.  
Major decisions of WMO Cg-XV with impact on the work programme of JCOMM were: 
 
(a) Resolution 30 (Cg-XV) – Towards Enhanced Integration between WMO Observing 

Systems, and it reaffirmed that the WMO Information System (WIS) was serving all WMO 
Programmes. Follow-up actions on the WMO Integrated Global Observation System 
(WIGOS) and WIS are discussed under agenda item 10; 

 
(b) Resolution 32 (Cg-XV) – WMO Quality Management Framework (WMO-QMF). Follow up 

actions on the subject are reported under agenda item 11.  
 
A full report is available at: 
http://www.wmo.int/pages/governance/congress/congress_reports_en.html. 
 
2. The WMO EC-LXI (June 2009) endorsed the theme areas proposed in the JCOMM work 
programme for the period 2010-2013, as follows: 
 
(a) Met-Ocean Forecasting Systems and Services, including Coastal Marine Hazards and 

related Climate Change Adaptation in Coastal Areas; 
 
(b) Met-Ocean QMF, including the Catalogue of Best Practices and Standards, and the 

development of a QMS for the provision of Met-ocean Services for International 
Navigation, in collaboration with international organizations representing the user 
community, such as IMO and IHO; 

 
(c) Long-term maintenance and enhanced implementation of the in situ and remote sensing 

Ocean Observing Systems, and contribution to the WIGOS; 
 
(d) Modernization of Met-Ocean related Data Management Activities, including further 

development of interoperability between ocean data management systems and the WIS; 
 
(e) Technology transfer and implementation support, with especial attention to LDCs and 

SIDSs. 
 
It recommended that JCOMM consider at its third session: 
 
(a) Balancing requirements against available resources, and identifying a core set of tasks, 

as a basis for prioritizing the future work programme; 
 
(b) Further strengthening its coordination with the IODE of UNESCO/IOC; 
 
(c) Adopting a project-oriented structure for the Services Programme Area. 
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3. The WMO EC-LXI had held extensive discussions on result-based management and 
actions towards the improvement of efficiency and effectiveness of the technical commissions.  A 
full report is available at: http://www.wmo.int/pages/governance/ec/ec_docs_en.html. 
 
4 Over the intersessional period, the work of the presidents of technical commissions has 
focused on a range of cross-commission activities, including the WIS, WIGOS, QMF, IPY 
2007-2008, the Volunteerism in WMO, and the review of the Terms of Reference (ToRs) of the 
technical commissions with a view to linking them with the WMO’s Results-based Management 
approach. It was recognized that for JCOMM there was a need to fit in with both WMO and 
UNESCO/IOC planning processes. Current JCOMM ToRs are available at:  
http://www.wmo.int/pages/governance/tc/documents/annex_iii.pdf.  A full report is available at: 
http://www.wmo.int/pages/governance/tc/index_en.html.  
 
UNESCO/IOC Governing Body sessions 
 
5. The Twenty-fifth Session of the UNESCO/IOC Assembly (June 2009) recognized the 
advantage of multi-sponsor arrangements, such as JCOMM and GOOS, and supported enhanced 
inter-agency cooperation with clear lines of responsibility with respect to their mandates and 
specialities. It further endorsed the following priorities for the future: 
 
(a) Enhanced implementation of the ocean observing system, including close coordination 

with pilot projects and programmes, such as Argo and OceanSITES, and support for the 
IPY legacy projects SOOS and SAON; 

 
(b) Development of standards and best practices for operational ocean and marine 

meteorological data, products and services; 
 
(c) Joint work with IODE of UNESCO/IOC on data management standards, the Ocean Data 

Portal and the WIGOS Pilot Project; 
 
(d) Scientific and technical support for marine hazard forecasting systems, particularly for 

vulnerable coastal areas; 
 
(e) Further work to standardize, facilitate and apply operational ocean forecasting systems. 
 
6. The UNESCO/IOC Assembly expressed its satisfaction for the exemplary collaboration 
between JCOMM and IODE of UNESCO/IOC, and recommended continuation of this cooperation 
with a view to acquiring a wider range of observing data to be used for marine services, and to 
benefit from the technology and infrastructure of the UNESCO/IOC-IODE Ocean Data Portal 
(ODP) in developing marine services. The Assembly also recommended that JCOMM should 
enhance its support for coastal hazard and management issues, through the coordinated efforts of 
its Programme Areas and other associated organizations/programmes of the UNESCO/IOC. 
 
7. The Assembly encouraged JCOMM, at its third session, to further streamline its structure, 
working methods and priorities, both to align it with the strategic priorities and programme structure 
of the UNESCO/IOC and the WMO, and to undertake work which is achievable within the available 
resources.  A full report is available at http://www.ioc-unesco.org/ioc-25. 
 
 

____________ 
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1. THE WMO/CBS ROLLING REVIEW OF REQUIREMENTS (RRR) 
 
1.1 The WMO/CBS Rolling Review of Requirements process has documented the user 
requirements for observations for all application areas within WMO Programmes (global NWP, 
regional NWP, synoptic meteorology, nowcasting and very short-range forecasting, seasonal and 
inter-annual forecasting (SIAF), atmospheric chemistry, aeronautical meteorology, climate monitoring, 
marine meteorology and oceanography, hydrology and agricultural meteorology) and has developed 
Statements of Guidance (SoGs) on the extent to which these requirements are or will be met by 
present, planned and proposed observing systems.   
 
1.2 The process periodically reviews users’ evolving requirements for observations, together 
with the capabilities of observing systems to meet them.  It consists of four stages: 
 
• A review of users' requirements for observations, within an application area; 
 
• A review of the observing capabilities of existing, planned and proposed observing 

systems; 
 
• A Critical Review of the extent to which the capabilities meet the requirements; and 
 
• A Statement of Guidance (SoG), based on the output of the Critical Review. 
 
1.3 The SoG is essentially a gap analysis.  It informs WMO Members on the extent to which 
their requirements are met by present systems, will be met by planned systems, or would be met by 
proposed systems.  Further information on the RRR process and the SoGs for the applications areas 
listed above, including their covered activities, is available at http://www.wmo.int/pages/prog/sat/RRR-
and-SOG.html. 
 
User requirements for observations 
 
1.4 Within the RRR process, observational requirements for each application area are 
captured within the WMO/CEOS database, which is available at 
http://www.wmo.int/pages/prog/sat/Databases.html.  For each application, user requirements are 
stated for each geophysical variable of interest in a “technology-free” way, in terms of spatial and 
temporal resolution, accuracy and timeliness.  Each requirement is quantified in terms of three values: 
 
• The “goal” is a maximum requirement.  The cost of improving the observations beyond the 

goal is unlikely to be matched by a corresponding benefit; 
 
• The “threshold” is the minimum requirement below which data are not useful; 
 
• The “breakthrough” is an intermediate level between “threshold” and “goal“, which, if 

achieved, would result in a significant improvement for the targeted application. 
 
Observing capabilities and user requirements - a gap analysis 
 
1.5 The observing capabilities of present and planned observing systems are quantified 
using the same criteria as for the user requirements and also stored in the WMO/CEOS database.  
This facilitates the comparison with user requirements, which constitutes the Critical Review, and 
the subsequent documentation of the key compliances and gaps in the SoG.  Impact studies, such 
as the Observing System Experiments (OSEs) and the Observing System Simulation Experiment 
(OSSEs), as well as workshops, are key elements in this review. The full SoGs (gap analyses) for 
each application area can be found at http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html. 
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2. ASSESS SCIENTIFIC AND OPERATIONAL REQUIREMENTS 
 
2.0.1 Although the baseline global ocean observing system developed under GOOS and 
implemented by JCOMM is designed to meet climate requirements, marine services in general and 
NWP will be improved by the implementation of the systematic global observations called for by 
the GCOS-92 plan. The system supports global and regional weather prediction, global and 
coastal ocean prediction, marine hazard warning, marine environmental monitoring, naval 
applications, weather forecasts and many other non-climate uses.  In items 2.1 and 2.3 of this 
report are presented only those variables not adequately covered by the GCOS-92, which are 
required for met-ocean applications, global and regional NWP, and synoptic meteorology. Progress 
has been made to include those variables in the OPA implmentation goals [see agenda items 6.1 
and 6.3] and in the Implementation Plan for the Evolution of the Global Observing System (GOS) 
[see item 3 of this report]. 
 
2.1 Met-ocean applications 
 
2.1.1 The full set of observational requirements for met-ocean applications for geophysical 
variables within the ocean or at the ocean/atmosphere interface is given in the WMO/CEOS 
database, which is available at http://www.wmo.int/pages/prog/sat/Databases.html.  During the 
intersessional period, the SPA developed a User Requirement Document, which describes the 
observational requirements for met-ocean applications (see http://www.jcomm.info/SPA). These 
include marine forecasting and warning services, and ocean mesoscale forecasting. The 
WMO/CEOS database and the Statement of Guidance (SoG) for Ocean Applications have been 
updated accordingly.  CBS, at its fourteen session (Dubrovnik, March 2009), requested JCOMM to 
address tsunami monitoring in both the WMO/CEOS database and the SoG for Ocean 
Applications. 
 
2.1.2 Those critical issues relevant to observations of the ocean and the ocean/atmosphere 
interface for met-ocean applications are presented below [full SoG for Ocean Applications available 
at http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html]. Variables, such as sea surface 
temperature, sea ice and snow over sea ice, waves, ocean sub-surface variables, ocean topography, 
and ocean currents, also required for GNWP, RNWP, SIAF or synoptic meteorology are addressed 
under this item.   
 
Waves 
 
2.1.3 Requirements for wave observations include: (i) assimilation into wave forecast models; 
(ii) validation of wave forecast models; (iii) calibration/validation of satellite wave sensors; 
(iv) ocean wave climate and its variability on seasonal to decadal time scales; and, (v) role of 
waves in coupling. Marine forecasters use wave model outputs as guidance to issue forecasts and 
warnings of wave variables (such as significant wave height and period, and dominant wave 
direction) for their area of responsibility and interest, in support of several marine operations. 
Satellite altimeters provide information on significant wave height with global coverage and good 
accuracy but marginal horizontal/temporal coverage. Information on the 2-D frequency-direction 
spectral wave energy density is provided by SAR instruments with good accuracy but marginal 
horizontal/temporal resolution. HF radars are also being used for costal models. In situ 
observations are used for the validation of models and satellite products with requirements of 
1000km spacing requiring a network of around 400 buoys with minimum 10%/25cm accuracy for 
wave height and 1 second for wave period.   
 
Sea Level 
 
2.1.4 Sea level observations are needed for tsunamis, storm surges and coastal flooding 
forecasting and warning systems, as well as for tide and mean sea level applications. While 
altimeters are primarily being used for sea level and provide for good global coverage and 
accuracy, the horizontal/temporal coverage is marginal. In situ observations are used for 
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assimilation in ocean circulation models, and for calibration/validation of the satellite altimeter and 
models. The aim of any tide gauge recording should be to operate a gauge which is accurate to 
better than 1cm at all times; i.e., in all conditions of tide, waves, currents, weather; and provide for 
high frequency data (6 to 15 min) with accurate timing (1 min.); measurements must be made 
relative to a fixed and permanent local tide gauge bench mark (TGBM). 
 
Sea surface temperature 
 
2.1.5 Ships and buoys provide observations of sea surface temperature of good temporal 
frequency and accuracy.  Coverage is marginal or absent over some areas of the Earth, but recent 
improvements in the in situ network have enhanced coverage considerably.  Infra-red instruments 
on polar satellites provide information with global coverage, good horizontal resolution and 
accuracy, except in areas that are persistently cloud-covered.  Here, data from passive microwave 
instruments on research satellites has been shown to be complementary.  Temporal coverage is 
adequate for met-ocean applications, GNWP and RNWP but, for SIAF, observation of the diurnal 
cycle is required, for which present/planned geostationary satellites offer a capability.  In general, 
higher accuracy would be useful in support of met-ocean applications and SIAF. 
 
Sea-ice and snow over sea-ice 
 
2.1.6 Sea-ice cover and type are observed by microwave instruments on polar satellite with 
good horizontal and temporal resolution and acceptable accuracy.  Data interpretation can be 
difficult when ice is partially covered by melt ponds.  Operational ice thickness monitoring is 
required, particularly in support of met-ocean applications and SIAF, but it is not currently planned.  
Satellite imagery (visible/infra-red and microwave) provide information on snow cover and snow 
water content over land, but interpretation is very difficult over sea-ice resulting in an observational 
gap. 
 
Ocean sub-surface variables 
 
2.1.7 For met-ocean applications, and in the latter part of the medium-range for GNWP 
(~7-15 days) and for SIAF, the role of the sub-surface layers of the ocean becomes increasingly 
important, and hence observations of these variables, particularly temperature and salinity, 
become relevant.  Argo is the major source of sub-surface temperature and salinity observations, 
providing global coverage to ~2000 m, mostly with acceptable-to-good spatial resolution, but only 
marginal temporal resolution in the tropics.  The Tropical Atmosphere Ocean (TAO)/TRITON 
moored buoy network provides data of good frequency and accuracy, and acceptable spatial 
resolution, of sub-surface temperature for the tropical Pacific.  The tropical moored networks in the 
Atlantic (PIRATA) and the Indian (RAMA) Oceans are better than marginal but do not yet have 
long-term commitment.  The Ships-of-Opportunity Programme (SOOP) provides data of acceptable 
spatial resolution over some regions of the globe but temporal resolution is marginal.  SOOP is 
evolving to provide enhanced temporal resolution along some specific lines.  Surface salinity will 
be measured by satellite instruments on forthcoming research missions.  There will be a need for 
continuity of those measurements. 
 
Ocean topography and ocean currents 
 
2.1.8 Ocean altimetry provides a measure of the sea surface topography.  Research 
satellites are providing a mix of data with acceptable accuracy and resolution, and with good 
spatial resolution (along the satellite tracks) but marginal accuracy and frequency.  Geodetic data 
from satellites such as GRACE, CHAMP and GOCE will improve knowledge of the geoid and 
hence the utility of altimeter data.  Satellite altimetry is also being used to infer the distribution of 
ocean currents, for which moored buoys provide observations which are good in temporal 
coverage and accuracy but marginal otherwise. 
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Visibility 
 
2.1.9 Poor visibility is a major hazard to all vessels because of the increased danger of 
collision. Surface visibility observations are made primarily by ships, and at the coastal stations 
(mainly at harbours, where the VTS (Vessel Track System) is usually available).  This parameter 
can vary substantially over short distances. Accuracy is acceptable in coastal areas and marginal 
in open ocean.  Horizontal/temporal resolution is poor over the most of the global ocean.  Visibility 
is deduced from the output of regional atmospheric models [see SoG for regional NWP, available 
at http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html]. 
 
2.2 GOOS and GCOS 
 
2.2.1 The Global Climate Observing System (GCOS) cooperates closely with the Global 
Ocean Observing System (GOOS), which is led by the UNESCO/IOC and co-sponsored by the 
WMO, the United Nations Environment Programme (UNEP) and the International Council for 
Science (ICSU). The Ocean Observation Panel for Climate (OOPC), sponsored by GOOS, GCOS 
and the World Climate Research Programme (WCRP) has the lead responsibility in planning of the 
open ocean climate module of GOOS. The Joint Technical Commission for Oceanography and 
Marine Meteorology (JCOMM) takes responsibility for the implementation of the ocean component 
of GCOS. GCOS and GOOS together will work on an integrated framework for coastal and arctic 
systems.  
 
OceanObs’09 Conference 
 
2.2.2 Almost a decade has passed since the OceanObs’09 Conference (Venice, 
September 2009) played a major role in consolidating the plans for a comprehensive ocean 
observing system able to deliver systematic global information about the physical environment of 
the oceans.  Now, the world’s oceans are being observed routinely and systematically by means of 
satellite and in situ techniques. The availability of these observations has led to rapid progress in 
ocean analysis and forecasting as well as new scientific understanding of oceanic variability and 
the role of the oceans in weather and climate. This information and knowledge supports a wide 
range of societal and business benefits.  It is now critically important to ensure sustainability and 
further development of the present system and to realize the full extent of the benefits across all 
stakeholders and for all participating nations.  It is equally important to define a clear path to plan 
for extending the present system to include comprehensive observation, analysis and forecasting 
of the biogeochemical state of the ocean and the status of marine ecosystems. The OceanObs’09 
conference will celebrate a decade of progress and make a major contribution to chart the way 
forward for the coming decade. Detailed information, including the Community White Papers and 
the Conference Statement that outlines consensus outcomes from the OceanObs’09 conference, 
is available at http://www.oceanobs09.net/.  
 
Integration of Marine Meteorological and Oceanographic Observing Systems 
 
2.2.3 The Argo profiling float network has reached completion with 3000 floats operational in 
November 2007. All operational floats report their data in real time onto the Global 
Telecommunication System (in TESAC and BUFR format) via the two Global Data Assembly 
Centres (GDAC) of US and France. Argo has revolutionized understanding and monitoring of the 
world’s oceans by providing unique insight into temperature, salinity and currents in the ice-free 
oceans. It has been recognized that continued operation of the array is crucial for GOOS and the 
ocean component of GCOS. Maintenance of the Argo array faces challenges, as the floats have a 
nominal 4 year lifetime. Most Argo national programmes continue to be supported by research 
funding, which poses difficulties for sustaining the observations over decadal timescales. Support 
from operational agencies and users are needed to justify the long-term funding. The Prediction 
and Research Moored Array in the Tropical Atlantic (PIRATA) has completed its pilot phase 
(reflected in a redefinition of the acronym) and continued in a 17 surface mooring and one 
subsurface ADCP mooring configuration in 2008. 
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2.2.4 The status of the all over in-situ global ocean observing system reached 62% of its 
initial goals and, despite of the impression of a dense network and that a significantly amount of 
observations are made by satellites, there are still significant gaps. The percentage of 
implementation per year needs to be increased urgently.  
 
2.2.5 The WCRP Climate Variability and Predictability (CLIVAR) project has continued the 
development of pilot observing systems in all oceans of the world. The novel feature of most of 
these systems is that they include requirements for future climate prediction and the scope of 
observations goes beyond the physical variables. These developments require cooperation with 
similar initiatives by other programmes. A hydrography advisory group, the “Global Ocean 
Shipbased Hydrographic Investigations Panel (GO-SHIP)” has been formed, co-sponsored by the 
CLIVAR’s Global Synthesis and Observations Panel (GSOP), the IOC International Ocean Carbon 
Coordination Project (IOCCP) and the IGBP SOLAS-IMBER carbon group. It brings together 
interests from physical hydrography, carbon, and biogeochemistry to develop guidelines and 
advice for the development of a globally coordinated network of sustained ship-based hydrographic 
sections that will become an integral component of the ocean observing system post-CLIVAR. 
 
2004-2008 Progress Report on the Implementation of the Global Observing System for 
Climate 
 
2.2.6 GCOS published a “Progress Report on the Implementation of the Global Observing 
System for Climate in Support of the UNFCCC 2004-2008” in response to a request by the United 
Nations Framework Convention on Climate Change (UNFCCC) Subsidiary Body for Scientific and 
Technological Advice (SBSTA), at its 23rd session in December 2005. The Progress Report was 
prepared by a broadly-based group of experts with strong support from the GCOS Panel Chairs, 
GCOS Secretariat and the Secretariats of the three main component observing systems (WMO, 
GOOS and GTOS). It describes progress against 131 actions set forth in the 2004 GCOS 
Implementation Plan to ensure the availability of observations for climate information, services, and 
assessment purposes. The Progress Report was submitted, at the 30th session of the SBSTA, 
which took place in June 2009, in Bonn, Germany. The assessment was mainly based on: 
(i) performance reports from GCOS component systems; (ii) national reports on systematic 
observation of climate submitted to the UNFCCC in 2008; and (iii) additional information by experts 
of all three domains and in-situ and space measurement systems. The Progress Report showed 
significant progress against 76% of the 131 Actions. The implementation of GCOS has progressed 
but still does not meet all UNFCCC needs, particularly in the areas of systematic and sustained 
observations of the oceans and the terrestrial domain, and of regional-scale observations in 
developing countries. Developed countries have generally improved their observational capacity, 
but have made only limited progress in assuring long-term continuity of measurements. Space 
agencies have actively incorporated GCOS requirements, as defined in the Satellite Supplement to 
the GCOS Implementation Plan, into mission planning and strategies for data exploitation, 
including reprocessing and generation of satellite-derived, user-tailored products. In the Report, 
key priorities for the next five year have been identified as: 
 
2.2.7 General Conclusions of the Progress Report: 
 
(a) Developed Countries have improved their climate observation capabilities, but limited 

progress in resolving financial issues related to long-term continuity; 
 
(b) Developing Countries have only made limited (in-situ) progress, with decline in some 

regions, and capacity building support remains small in relation to needs; 
 
(c) Operational and Research Networks show increasing regard to climate needs; 
 
(d) Satellite agencies have improved both mission continuity and capability and are 

increasingly meeting the needs for reprocessing, data access, and product generation. 
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2.2.8 Main conclusions for the Atmospheric Domain: 
 
(a) Good progress with availability, quality and exploitation of data from satellites for 

climate purposes across the range of Essential Climate Variables (ECVs) – from basic 
meteorological variables to radiation and atmospheric composition; 

 
(b) Good progress in general with in-situ meteorological networks; support through the 

system improvement programme has helped maintaining a baseline; however, overall 
progress in developing countries has been limited; 

 
(c) Some specific issues persist (e.g., measurement of precipitation, clouds, snow depth; 

precipitation data exchange; sunshine duration; metadata); 
 
(d) Good progress in advancing climate reference networks; 
 
(e) Improved planning and progress with implementation of atmospheric composition 

networks meeting climate needs. 
 
2.2.9 Main conclusions for the Ocean Domain: 
 
(a) Useful progress in almost every action called for in the Implementation Plan of 2004, 

but many actions remain incomplete; 
 
(b) The ice-free upper 1500 m of the ocean are being observed systematically for 

temperature and salinity for the first time in history; 
 
(c) Most in-situ networks have made progress (e.g., tide gauges, moored reference sites, 

tropical moored arrays, full ocean depth observations); 
 
(d) Most in-situ observing activities continue to be carried out under research agency 

support and on research programme time limits; 
 
(e) Important progress in provision of critical ocean satellite data of sea surface ECVs has 

been made, but not for all variables, and data access remains to be ensured; 
 
(f) Important progress in development of historical ocean reanalysis and in high resolution 

ocean forecasting capabilities; 
 
(g) Promising developments in improved methods and standards will allow wider 

measurement of biological and chemical ECVs and consideration of new ECVs in the 
years ahead; 

 
(h) Data sharing remains incomplete, particularly for tide gauges and biogeochemical 

ECVs. Data archaeology needs to continue. 
 
Up-Date of the GCOS Implementation Plan 
 
2.2.10 The SBSTA-30 invited the GCOS Secretariat to prepare an update of the GCOS 
Implementation Plan for its 33rd session in November 2010. The update of the GCOS 
Implementation Plan will take into account developments over the past five years such as 
adaptation plans and mitigation measures, and will revise the needed actions and the list of 
Essential Climate Variables (ECVs). The SBSTA invited the GCOS Secretariat to include, in this 
updated GCOS Implementation Plan, a breakdown of costs involved. The costs should be broken 
down by region, observing system and between developed and developing countries. The SBSTA 
invited the GCOS Secretariat to provide a provisional updated Implementation Plan in conjunction 
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with a provisional estimation of costs, for the 15th session of the Conference of the Parties 
(COP-15), 7–18 December 2009, in Copenhagen. 
 
National Committees and Coordinators 
 
2.2.11 GCOS is promoting the establishment of National GCOS Coordinators and encourages 
national ocean services to participate in national GCOS committees. A letter signed by all heads of 
the four sponsoring organizations has been sent on 19th June 2009 to the respective 
representatives asking for support for improved coordination of GCOS at the national level.  
 
Standardization 
 
2.2.12 The list of marine and ocean stations, including VOS (WMO Pub. 47, the International 
List of Selected, Supplementary and Auxiliary Ships) is updated quarterly. 
 
2.2.13 WIGOS is addressing standardization issues from a multi-disciplinary perspective, 
dealing with requirements from all WMO Programmes and co-sponsor programmes [see agenda 
item 10.2].   
 
2.2.14 JCOMM and UNESCO/IOC-IODE prepared a Catalogue of Best Practices and 
Standards under JCOMM and IODE of UNESCO/IOC, which had been published on the web at 
http://bestpractice.iode.org/ [see agenda item 11.2]. 
 
2.2.15 The GCOS/WCRP Atmospheric Observation Panel for Climate at its thirteenth session 
(Geneva, April 2007) had recognized that monthly CLIMAT TEMP/CLIMAT TEMP SHIP reports 
had very limited value for ongoing climate research purposes, taking into account improvements in 
collection and exchange of the daily TEMP messages and improved real-time quality control at 
operational weather prediction centres. The Panel conclued that CLIMAT TEMP was no longer 
required for GCOS purposes and that the Hadley GUAN Monitoring Centre had ceased its CLIMAT 
TEMP monitoring activities in 2007.  CCl has been requested to assess the impacts of a possible 
discontinuation of CLIMAT TEMP on other domains, such as applied climatology, research and 
aviation.  
 
Observing Systems under GAW addressing climate 
 
2.2.16 The WMO/GAW Global Atmospheric CO2/CH4 Monitoring Network was formally 
recognized by CAS and GCOS as a major component of the GCOS comprehensive network in 
2006. In 2007, an agreement was reached between GCOS and GAW, which specified the terms 
under which the GAW ozone and contributing networks were designated as the GCOS Global 
Baseline Total Ozone Network and the GCOS Global Baseline Profile Ozone Network. The 
agreement further specified terms under which selected NDACC stations could contribute to a 
GCOS Reference Upper-Air Network. The agreement has been approved by the WMO/GAW 
Scientific Advisory Group for Ozone, the Chair of the OPAG EPAC, and the GCOS Steering 
Committee, and thus added another component to the set of GCOS baseline networks in 
addressing the Essential Climate Variables. Implementation of GCOS networks continues, with 
additional networks being formally added as appropriate; in the upcoming years aerosols will be 
the focus. 
 
GCOS Global Terrestrial Network for River Discharge (GTN-R) 
 
2.2.17 The Pilot Project “Initiation of Global Hydrological Network addressing a GCOS 
Requirement” is largely based on the “Hydrological Applications and Run-Off Network (HARON)” 
project proposal. The proposal for HARON, jointly developed by WMO and GEO, is intended to 
improve and support the closure of the global water budget, in line with requirements of GCOS and 
the Global Water Cycle Experiment (GEWEX). In a phased approach, HARON foresees integration 
of dedicated river gauging networks of existing hydrological stations on a global scale into a global 
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runoff observation network, including the 380 global river discharge stations in the GCOS Global 
Terrestrial Network for River Discharge (GTN-R). Technical upgrade and sustained maintenance of 
these stations will be addressed by HARON. 
 
2.3 Global and regional NWP, and synoptic meteorology 
 
2.3.1 The full set of observational requirements for global NWP (GNWP), regional NWP 
(RNWP), seasonal and inter-annual forecasting (SIAF) and synoptic meteorology, for geophysical 
variables within the ocean or at the ocean/atmosphere interface is given in the WMO/CEOS 
database, which is available at http://www.wmo.int/pages/prog/sat/Databases.html.  
 
2.3.2 RNWP has observational requirements very similar to those of GNWP.  Where they 
differ they are more demanding in terms of horizontal and temporal resolution, and timeliness. 
Observational requirements for SIAF take, as their starting point, those for GNWP, and then add 
requirements for additional variables (e.g. ocean currents and ocean colour) or more demanding 
requirements of the same variables (e.g. for SST, and for sub-surface temperature and salinity). 
Those issues relevant to observations of the ocean and the ocean/atmosphere interface, principally 
for GNWP but with comments on differences for RNWP and SIAF where necessary, are presented 
below [see the full SoGs, available at http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html, for 
more details].  Variables, such as sea surface temperature, sea ice and snow over sea ice, waves, 
ocean sub-surface variables, ocean topography, and ocean currents required for GNWP, RNWP, 
SIAF or synoptic meteorology are addressed in item 2.1 of this report. 
 
Surface pressure and surface wind 
 
2.3.3 Over ocean, ships and buoys provide observations of acceptable frequency.  Accuracy 
is good for pressure and acceptable/marginal for wind.  Coverage is marginal or absent over large 
areas of the Earth.  Polar satellites provide information on surface wind – with global coverage, 
good horizontal resolution, and acceptable accuracy – in two ways.  Scatterometers give 
information on wind speed and direction, whereas passive microwave imagers provide information 
on wind speed (only).  Passive polarimetric radiometers have recently been demonstrated; in 
addition to wind speed, they offer directional information but of inferior quality to scatterometers at 
low wind speed.  Temporal coverage is acceptable for GNWP and SIAF but marginal for RNWP.  
Surface pressure is not observed by present or planned satellite systems except for: some 
contribution from radio occultation data, and measurements of atmospheric optical depth for a gas 
of known composition such as oxygen (e.g. as planned with NASA’s OCO mission).  Surface 
pressure observations at relatively low spatial density are important as a complement to high-
density satellite surface winds, in order to anchor the NWP surface pressure field.  Such 
observations would be useful at high temporal resolution (e.g. hourly).  
 
Surface air temperature and humidity 
 
2.3.4 Over oceans, ships and buoys provide observations of acceptable frequency and 
acceptable accuracy (except ship temperatures during the daytime, which currently have poor 
accuracy).  Coverage is marginal or absent over large areas of the Earth.  Satellite instruments do 
not observe these variables, or do so only to the extent that they are correlated with geophysical 
variables that significantly affect the measured radiation (i.e. skin temperature and atmospheric 
layer-mean temperature and humidity).  Observations of surface humidity over ocean are of lower 
priority for NWP than many other variables. 
 
Precipitation 
 
2.3.5 Surface stations measure accumulated precipitation with a temporal resolution and 
accuracy that is acceptable but a horizontal resolution that is missing over most of the Earth.  
Ground-based radars measure instantaneous precipitation with good horizontal and temporal 
resolution and acceptable accuracy, but over a few coastal areas only.  Microwave imagers and 
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sounders offer information on precipitation of marginal horizontal and temporal resolution, and 
acceptable/marginal accuracy (though validation is difficult).  Geostationary infra-red imagers offer 
some information at much higher temporal resolution through the correlation of surface 
precipitation with properties of the cloud top, but accuracy is marginal due to the indirect nature of 
this relationship.  Satellite-borne rain radars, together with plans for constellations of microwave 
imagers, offer the potential for improved observations.  For RNWP, satellite estimates of 
precipitation are marginal at best but, away from coastal areas, they are virtually the only source of 
precipitation information over oceans. 
 
2.4 Other 
 
2.4.1 The requirements for the operational collection and exchange of data for coastal 
GOOS, including physical and non-physical variables (biogeochemical and socio-economic) have 
been just emerging.  Such requirements had been compiled Design and Implementation Strategies 
for the Coastal Module of GOOS, which are available at http://www.ioc-goos.org/content/view/14/ 28/. 
All three requirements, physical, biological and chemical, together with a range of complementary 
meteorological observations, are needed to obtain a comprehensive view of the behaviour of 
coastal seas and their responses to natural and anthropogenic forcing, in support of sustainable 
development.  IODE of UNESCO has been dealing with the data management issues of all kinds 
of data, including management and exchange of non-physical observations. 
 
3. The Vision for the Global Observing System (GOS) in 2025 
 
The vision for the GOS in 2025 – the ocean component 
 
3.1 In 2009, WMO/CBS adopted a new Vision for the GOS, in response to the evolving 
needs of WMO Programmes for observations and to the opportunities offered by recent 
developments in technology and in planned/proposed observing systems.  This new Vision for the 
GOS in 2025 in available at http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/documents/ 
CBS-2009_Vision-GOS-2025.pdf . 
 
3.2 The new Vision provides high-level goals to guide the evolution of the GOS in the coming 
decades.  These goals are intended to be challenging but achievable.  The new Vision addresses 
general trends and issues facing the evolution of the GOS: response to user needs, integration, 
expansion, automation, consistency and homogeneity.  It contains high-level guidance to observing 
system providers for the task of developing an interoperable and co-ordinated “system of systems”: 
a system of space-based and surface-based observing systems to meet a comprehensive range of 
user requirements for observations in a coordinated manner. 
 
3.3 Those elements of the Vision relevant to the implementation of ocean observing systems 
are extracted below [see the full Plan for more details]: 
 
3.3.1 The space-based component of the GOS will provide information on: 
 
Sea surface temperature High-resolution multi-spectral visible/IR imagers and IR spectral 

sounders on operational geostationary and polar-orbiting 
satellites; microwave imagers on polar-orbiting satellites; dual-
view IR imagers 

Sea ice cover microwave and visible/infra-red imagers, and scatterometers 
Sea surface wind speed and 
direction 

scatterometers and polarimetric microwave imagers 

Ocean surface topography, 
sea level, wave heights and 
sea ice topography 

Altimeter constellation including a reference mission in a precise 
orbit and polar-orbiting altimeters for global coverage 

Precipitation microwave imagers and sounders and from precipitation radars 
Ocean colour narrow-band and hyperspectral visible / near-IR imagers 
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Wave heights, directions and 
spectra; sea ice leads; ice 
shelfs; ice bergs 

synthetic aperture radars 

 
3.3.2 The surface-based component of the GOS will include: 
 
Ocean – upper air 
Automated Shipboard 
Aerological Platform (ASAP) 
ships 

Wind, temperature, humidity, pressure 

Ocean – surface 
HF Coastal Radars Surface currents, waves 
Synoptic sea stations (ocean, 
island, coastal and fixed 
platform) 

Surface pressure, temperature, humidity, wind; visibility; cloud 
amount, type and base-height; precipitation; weather; sea-
surface temperature; wave direction, period and height; sea ice 

Ships Surface pressure, temperature, humidity, wind; visibility; cloud 
amount, type and base-height; precipitation; weather; sea-
surface temperature; wave direction, period and height; sea ice 

Buoys – moored and drifting Surface pressure, temperature, humidity, wind; visibility; sea- 
surface temperature; 3D & 2D wave spectrum, wave direction, 
period and height 

Ice buoys Surface pressure, temperature, wind, ice thickness 
Tide stations Sea water height, surface air pressure, wind, salinity, water 

temperature 
Ocean – sub-surface 
Profiling floats Temperature, salinity, current, dissolved oxygen, CO2 

concentration 
Ice tethered platforms Temperature, salinity, current 
Ships of opportunity Temperature 
R&D and Operational pathfinders – examples 
Instrumented marine animals Temperature 
Ocean gliders Temperature, salinity, current, dissolved oxygen, CO2 

concentration 
 
Implementation strategy and key issues for ocean observing systems 
 
3.4 The WMO/CBS has developed an Implementation Plan for the Evolution of the GOS 
(EGOS-IP), in response to the Vision for the GOS and the gaps identified by the SoGs.  The 
current version of EGOS-IP, which includes comments on implementation status and issues, is 
available at http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/index.html.  EGOS-IP 
includes the following sections relevant to ocean observing systems [with EGOS-IP section 
numbers shown in parentheses – see the full Plan for more details]:  
 
• Data dissemination: higher temporal frequency and more widespread exchange (G1); 
 
• Documentation: improved metadata (G2); 
 
• Timeliness: more timely availability of observations from ocean systems (G3); 
 
• Improved dissemination of atmospheric vertical profile information from radiosondes, 

including ASAPs (G8); 
 
• More atmospheric profiles over the oceans, including ASAPs (G14); 
 
• Improvements in marine observation telecommunications (G15); 
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• Tropical moorings: develop RAMA in Indian Ocean and sustain both RAMA and the 
Atlantic Ocean arrays (G16); 

 
• Drifting buoys: improved coverage of surface pressure observations, particularly in the 

Southern Oceans (G17); 
 
• XBT and Argo: improved timely delivery of observations (G18); 
 
• Ice buoys: increased coverage (G19); 
 
• New observing systems, including ocean gliders and deep ocean reference stations 

(G22); 
 
• In-situ wave observations capability (GN1); 
 
• Increased temporal resolution of SST data (GN2); 
 
• Develop and consolidate VOSClim fleet (GN3); 
 
• Sea-surface wind from low Earth orbiting (LEO) satellites (S7); 
 
• LEO altimeters: develop ocean topography missions to operational status (S8); 
 
• LEO ocean salinity: develop operational capability (S14); 
 
• LEO synthetic aperture radar (SAR): make data available for operational use (S15). 
 
3.5 The EGOS-IP will be reviewed in November/December 2009, to take into account 
elements from Vision for the GOS in 2025. 
 
 

____________ 



















JCOMM-III/Rep. 6.1, APPENDIX, p. 9 
 

required to transmit binary high-resolution BUFR data. The Iridium transmission system has been 
successfully tested. 
 
3.16 Unexpected termination of ASAP operations due to changes in the ship services, etc., is 
a permanent risk. The main impact of the current economic crisis is the shortening of charter 
contracts between shipping companies and the flexibility of line services. Furthermore, many new 
ships have very limited free deck space to host an ASAP container launcher. A further risk is the 
shortage of helium on the world market and the lack of options to store sufficient reserves at 
E-ASAP premises or in the ports of call. 
 

 
Figure 8 – ASAP reports received by Météo-France by GTS origin, May 2009 (source: JCOMMOPS). 

 
3.17 The deck launcher has proven to be a good alternative to the much more costly 
containerized ASAP system. Whilst the deck launcher is portable and easy to install and operate, it 
is less convenient in cold climates. The use of deck launchers will increase as ships find it 
increasingly difficult to provide free space for a containerized ASAP. The cost of an ASAP system 
varies between 25,000 – 120,000 Euro. This wide variation depends on (1) whether the system is 
containerized or a simple deck launcher, and (2) the cost of the sounding system. The cost per 
sounding, including operator fee, varies between 200 – 280 Euros.  
 
Ship Of Opportunity Programme Implementation Panel (SOOPIP) 
 
3.18 The Ship Of Opportunity Programme (SOOP) addresses both scientific and operational 
goals for building a sustained ocean observing system. SOOP is concerned with oceanographic 
sampling from (mostly) merchant ships, using mainly eXpendable BathyThermographs (XBT), but 
also of eXpendable Conductivity Temperature Depth (XCTD), Acoustic Doppler Current Profilers 
(ADCP), ThermoSalinoGraphs (TSG) and Continuous Plankton Recorders (CPR). These surface 
and subsurface data are for example used to initialize operational climate forecast models. Data 
along fixed transects are of critical scientific value and used to: (1) investigate for example 
intraseasonal/interannual variability in the tropical ocean (Low Density Mode); (2) measure 
seasonal and interannual variation of volume transport of major open ocean currents (Frequently 
Repeated Mode); and (3) measure meridional heat advection across ocean basins (High Density 
Mode). Sea surface salinity data from TSGs are used only in a limited manner for initializing 
models, which generally use sea surface salinity observations from Argo floats alone. Most of the 
uses of TSG observations are for scientific analysis, mostly in tropical regions. The international 
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community reviewed the XBT and TSG transects at the OceanObs’09 Conference, in 
September 2009, and made specific recommendations regarding required sampling. 
 
3.19 The accomplishment and maintenance of the recommended transects are highly 
dependant on ship traffic and recruitments. Similar to the VOS, the SOOP is currently encountering 
problems in achieving its objectives primarily because of unforeseen ship movements resulting in 
route changes or the suspension of trade on some routes. This makes it extremely difficult to 
achieve the desired sampling goals on some transects (e.g. PX50, AX18). 
 
3.20 Approximately 22,000 XBTs are deployed every year, of which 20,000 are transmitted in 
real-time and ingested into operational databases (Figure 9).  At any time, there are between 25-35 
ships deploying XBTs and approximately 30 ships transmitting TSG data.  Data reporting and 
monitoring becomes crucial to assess performance. 
 

 
Figure 9 – XBT profiles in 2008 from SOOP annual survey (source: JCOMMOPS). 

 
3.21 Most of the XBT observations transmitted in real-time undergo an automatic quality 
control process. Metadata from XBT observations are critical, particularly for current studies of the 
XBT fall rate equation. There are several data acquisition systems used, with NOAA SEAS and the 
CSIRO Devil systems being the most popular. A recent study has shown that data accuracy is not 
dependent on the system used.  Metadata for TSG observations are also critical, particularly the 
calibration coefficients for delayed-mode data quality control.  It has been suggested to standardize 
the real-time quality control procedures making them similar to the procedures used for 
temperature profiles provided by profiling floats for Argo. 
 
3.22 Real-time monitoring of TSG data are routinely performed automatically using the quality 
control provided by the Global Ocean Surface Underway Data (GOSUD) project.  The identification 
of anomalous TSG-derived salinity data may help identify problems such as bio fouling.  
 
3.23 Most of the XBT deployments are funded by the US.  Additionally, a large number of 
XBTs deployed by non-US agencies are the result of donations from the US (NOAA), thereby 
making the operation highly dependent on the continuing support of one single institution. Through 
collaboration on XBT probes and equipment donations, several efforts are underway to increase 
the participation of additional countries in SOOP operations. 
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3.24 Several tools, including installation and operation manuals, have been created as 
reference for crew members and ship riders to operate XBT equipment and for technicians to 
install and maintain TSG equipment. Improved and new technologies keep being incorporated in 
the SOOP operations, such as auto-launchers for different types of XBTs.  Iridium satellite XBT 
and TSG transmissions are currently being tested.  Ferrybox and Seakeepers have developed 
systems, some of which allow free use of their proprietary technology. 
 
3.25 The community is currently working on defining the final version of BUFR templates for 
the various products being migrated to best accommodate both data and metadata, whilst serving 
the needs of data producers and users. The operational community will have to change the data 
collection procedures and implement changes to the data acquisition in order to fully utilize the new 
BUFR template capabilities for expanded and necessary metadata.  
 
4. GLOBAL SEA LEVEL OBSERVING SYSTEM (GLOSS) 
 
4.1 GLOSS will mark its 25th anniversary in 2010, and has expanded beyond the original aim 
of providing tide gauge data for understanding the recent history of global sea level rise and for 
studies of interannual to multidecadal variability. Tide gauges are playing a greater role in regional 
and global tsunami warning systems and for operational storm surge monitoring. The GLOSS tide 
gauge network is also important for the ongoing calibration and validation of satellite altimeter time 
series, and as such is an essential observing component for assessing global sea level change. 
 
4.2 The number of sea level stations reporting to the GLOSS Data Centres has improved 
markedly over the last ten years, particularly for stations that report in near real-time (see 
Figure 10). Just over 75% of the GLOSS Core Network (GCN) of 293 stations can be considered 
operational, and there are focused efforts to address the remaining 25% of stations not currently 
on-line.  
 

     
Figure 10 – Configuration of the GLOSS/GCOS Core Network in 2005 (left) and 2009 (right).  There have been important 

improvements in the number of tide gauges reporting high-frequency data in near real-time (typically within 
1 hour). 

 
4.3 GLOSS contributes actively to the development of tsunami warning systems in the 
Pacific, Indian Ocean, Mediterranean and the Caribbean. Following the 2004 Indian Ocean 
Tsunami, more than 50 GLOSS stations in the Indian Ocean have been upgraded to real time data 
reporting. Several Indian Ocean countries have further densified their national sea level networks 
(India, Indonesia, Kenya, Maldives and Mauritius). GLOSS is working to develop the sea level 
networks in the Caribbean and North Africa. Progress has been slower than in the Indian Ocean 
due to lack of funding and the work is mainly done through national efforts. 
 
4.4 GLOSS has sought to define land motion at tide gauges through collaborations with IGS 
(originally the International GPS Service for Geodynamics, now the International GNSS Service) 
and its TIGA project (Tide Gauge Benchmark Monitoring Project). GPS, DORIS (Doppler 
Orbitography Integrated by Satellite) at tide gauges are expected to increase in the coming years 
through specific initiatives and by the continued overall growth of the ITRF (International Terrestrial 
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Reference Frame). TIGA provides an important linkage of the tide gauge and geodetic 
communities in this effort. Results from a status survey on co-located tide gauges and continuous 
GPS stations are available at http://www.sonel.org/-CGPS-TG-Survey-.html. In connection with the 
eleventh session of the GLOSS Group of Experts (GLOSS-GE-XI, May 2009), a Workshop on 
Precision Observations of Vertical Land Motion at Tide Gauges was convened. The aim of the 
workshop was to develop a coordinated plan for a new initiative to install and upgrade continuous 
GPS stations co-located with critical sea level stations in the GLOSS Core Network and Long-term 
Time series (LTT) networks. Detailed information is available at http://ioc-goos.org/glossgexi. 
 
4.5 The GLOSS programme has benefited recently by the collaboration of the UNESCO/IOC 
and the Flanders Marine Institute (VLIZ, Kingdom of Belgium) to develop a web-based global sea 
level station monitoring service (see http://www.ioc-sealevelmonitoring.org). The web portal 
provides a view of the GLOSS and other sea level datasets received in real time from different 
network operators and different communication channels. The service provides information about 
the operational status of real time sea level stations as well as a display service for quick 
inspection of the raw data stream. The number of stations being tracked by the web service has 
grown from about 25 stations at the end of 2007 to presently about 315. The tracking allows for 
rapid identification of malfunctioning stations and as a result, less downtime and more complete 
data sets. Station operators and data users have come to rely on the web portal. In light of this 
development the GLOSS-GE-XI decided to make the sea level station monitoring service at VLIZ a 
formalized GLOSS designated data facility. 
 
4.6 The GLOSS programme supports training and technical support activities carried out 
with national tide gauge agencies and partner programmes including the regional tsunami warning 
systems. These activities included: 
 
• Three GLOSS training courses on sea level observation and data analysis were 

convened in Japan, the Kingdom of Belgium and Puerto Rico. Detailed information is 
available at http://www.gloss-sealevel.org/training/;  

 
• Six technical expert visits were carried out to Madagascar, Comoros, Yemen, Egypt, 

Senegal and Morocco; 
 
• A visiting sea level fellowship programme in sea level science and applications was 

carried out in collaboration with the UNESCO/IOC Tsunami Coordination Unit for 
participants from Indian Ocean countries. The objective of the fellowship programme 
was to encourage further use of the sea level observing network for research and 
applications within the framework of a regional multi-purpose observing system. Thirty 
fellowships were awarded which provided for 1-3 month visits at selected sea level 
institutions in the GLOSS network. The programme seeks to strengthen links between 
sea level observing institutions (i.e. hydrographic and port agencies) and scientific 
institutions (universities, oceanographic, fisheries and environment), as well as regional 
and international cooperation between participating institutions are expected outcomes;  

 
• The Proudman Oceanographic Laboratory (Liverpool, UK) provided short-term practical 

training in advance of tide gauge installations for participants from Iran, Pakistan, 
Congo and Nigeria; 

 
• Volume IV of the UNESCO/IOC Technical Manual No. 14 on Sea Level Measurement 

and Interpretation was published in 2006 and is already in its third print 
(http://unesdoc.unesco.org/images/0014/001477/147773e.pdf).  

 

http://www.sonel.org/-CGPS-TG-Survey-.html
http://ioc-goos.org/glossgexi
http://www.ioc-sealevelmonitoring.org/
http://www.gloss-sealevel.org/training/
http://unesdoc.unesco.org/images/0014/001477/147773e.pdf
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5. ASSOCIATED PROGRAMMES 
 
Argo profiling float programme 
 
5.1 Argo data are used both regionally and globally in ocean and coupled assimilation 
models. Argo is the dominant subsurface ocean dataset for global reanalysis and prediction. 
Operational centres are reporting positive impacts from the early years of Argo implementation and 
have stressed their requirement for long-term continuation of the array for adequate evaluation.  
 
5.2 The research community has rapidly adopted Argo and is using the data widely (more 
than 100 Argo-relevant papers now published per year) facilitated by Argo’s open data policy.  This 
work includes a broad range of studies of water mass properties and formation, air-sea interaction, 
ocean circulation, mesoscale eddies, ocean dynamics and seasonal-to-decadal variability.  Argo 
data are also valuable in education, and activities such as development of display tools for easy 
viewing of Argo data highlight that ocean, atmosphere, and climate science must be an integral 
part of educational curricula. 
 
5.3 International coordination and management of the Argo programme is the responsibility 
of the Argo Steering Team. By design, the Argo array should consist of a profiling float every 
3o latitude by 3o longitude in the deep ice-free regions of the oceans. This distribution leads to a 
total requirement of about 3200 floats between 60oS and 60oN. The present distribution of floats by 
latitude, including only those providing good quality profile data, is shown in Figure 11 (black line). 
This is compared to the 3o requirement (red line). Although Argo has achieved the 3000 float 
milestone in November 2007, presently it falls short of requirements in the southern hemisphere by 
about 600 floats (see Figure 12). This is because: 
 
• Some floats are deployed in marginal seas by “Argo equivalent” programmes, and are 

therefore in addition to the core Argo array;  
 

• Some floats are operating at high latitudes, additional to the core array; 
 

• Floats deployed by Argo and Argo-equivalent programmes are sometimes at greater 
areal density, additional to Argo requirements;  

 

• Some (grey listed) floats are not providing good profile data. 

 
Figure 11 – The number of Argo floats per degree of latitude providing good profile data, excluding those in marginal 

seas, is shown by the black line. Argo’s design requirement for 3o x 3o open ocean sampling is shown in 
red. The blue line indicates what would be required for equal area sampling, multiplying the red line by the 
cosine of latitude (Source: Argo Steering Team). 
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5.4 Objectives for the Argo programme in the coming years related to array performance 
are: 
 
• Achieve mean float lifetimes of 4 years or longer, needed to sustain the core Argo array 

with 800 floats deployed per year; 
 
• Deploy more floats in the southern hemisphere to achieve the array’s design 

requirements; 
 
• Extend instrument capabilities for profiling to 2,000 m everywhere in the oceans. At 

present, 2,427 out of 3,292 active floats are profiling to depths greater than 1,500 m. 
 

 
Figure 12 – Argo operational floats by country, May 2009 (Source: JCOMMOPS, Argo Information Centre). 

 
5.5 All raw Argo data are subjected to uniform, automated quality control procedures by 
national Data Assembly Centres (DACs). Data are transmitted via the GTS, and submitted to the 
Global DACs (GDACs) within 24 hours. 
 
5.6 Global deployment and replacement of the Argo array is a challenging issue and a 
significant expense. Transiting research vessels and commercial ships are used for float 
deployment wherever possible. However, in remote ocean regions, particularly in the South Pacific 
and Indian Oceans, opportunistic traffic is not sufficient. Through a collaboration of the US and 
New Zealand Argo programmes, a series of dedicated deployment cruises has been carried out. 
The future of this collaboration is uncertain due to funding limitations. 
 
5.7 Profiling floats cost about US$ 16,000 each. This equipment cost is approximately 
matched by the total cost of float shipping and deployment, data transmission cost over the float 
lifetime, data management costs including real-time and delayed-mode quality control, programme 
management and coordination, and capacity building activities. Hence, for 800 floats per year the 
annual cost is approximately US$ 26M.  
 
5.8 Some Argo national programmes have needed assistance in acquiring expertise in float 
technologies and data management including DMQC. Argo conducts technical workshops on these 
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topics (3 DMQC and 1 technology workshop to date), aimed at raising capacity and at 
standardizing practices across the programme.  
 
5.9 Profiling float technology continues to evolve and improve substantially. In the past few 
years, large advances have been made in float lifetimes, and it is likely that Argo’s objective of 
four-year mean lifetimes, has been met and may soon be substantially exceeded (see Figure 13). 
Ongoing efforts in float technology development are aimed at increasing float capabilities 
(buoyancy capacity, communications, sampling under seasonal ice) and efficiency. Future floats 
will be smaller and lighter, therefore easier to ship and deploy and requiring less energy for 
buoyancy adjustment. Development of an abyssal profiling float is under consideration. 
 
5.10 New sensor development is an exciting area of work, with the potential to increase 
Argo’s future value (e.g. biological and geochemical, wind, rainfall, better sampling of temperature 
and salinity structure in the ocean’s surface layer). At present over 100 Argo floats carry oxygen 
sensors. However, the power drain of added sensors reduces buoy lifetime.   
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Figure 13 – Percentage of Argo floats remaining active after a given number of 10-day cycles. Each line is for a different 

deployment year (Source JCOMMOPS, Argo Information Centre). 
 
OCEAN Sustained Interdisciplinary Timeseries Environment observation System 
(OceanSITES) 
 
5.11 The OceanSITES is the research-driven international project working towards the 
coordination and implementation of a global system of sustained multi-disciplinary timeseries 
observatories.  Operational applications of such data include detection of events, initialization and 
validation of assimilation products, delivery of constraints or reference data for forecasts 
(especially biogeochemical and ecosystem relevant ones).  In addition, there are a variety of 
technical applications, such as calibration and validation of data and products from other observing 
system elements.   
 
5.12 In most countries, the sites that contribute to the network are still supported and 
operated as part of research efforts and as research stations. In few cases, do routine quasi-
operational sites exist, which are part of national ocean monitoring efforts. Thus, many sites are 
still focused on a single discipline, like air-sea fluxes, circulation, physical oceanography, 
biogeochemistry, downward particle flux, benthic studies, and geophysics.  
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5.13 Nonetheless, these disciplinary timeseries are making great progress at a scientific level.  
OceanSITES tries to bring these together under one umbrella and convince the operators of the 
value of coordinating their efforts, of sharing techniques or experiences and logistics and of making 
the data publicly available.  
 
5.14 While many science-driven timeseries observatories do not report data in real time, 
allowing data recovery only after instrument/mooring recovery, OceanSITES is advocating for data 
telemetry on as many moorings as possible. Technological developments under way may make 
this more feasible in the near future.  
 
5.15 The data system has to provide data from all global sites. Products and indicators have 
to be provided on the OceanSITES website. OceanSITES is now operating two Global Data 
Assembly Centres (GDACs) in France and in the US. QC levels and procedures are being 
established, as well as best practices. Two working groups have been formed for physical/met data 
and for biogeochemical data. A Project Office with half-time support was established with the 
cooperation of the DBCP and JCOMMOPS. Figure 14 provides the status of the OceanSITES 
network in August 2009. 
 
5.16 A new short-term objective of OceanSITES is to establish a core/backbone set of sites 
that have a minimal set of common observations, serving all disciplines and many potential users 
with some basic information. 
 

 
Figure 14 – Status of the OceanSITES network, August 2009 (Source: OceanSITES Project Office). 

 
International Ocean Carbon Coordination Project (IOCCP) 
 
5.17 The IOCCP promotes the development of a global network of ocean carbon 
observations for research through technical coordination and communications services, 
international agreements on standards and methods, and advocacy and links to the global 
observing systems.  The IOCCP is co-sponsored by the UNESCO/IOC and the Scientific 
Committee on Oceanic Research (SCOR). 
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5.18 The surface ocean partial pressure of CO2, pCO2, is a critical parameter of the oceanic 
inorganic carbon system because it: (i) determines the magnitude and direction of the exchange of 
CO2 between the ocean and atmosphere; and (ii) is a good indicator for changes in the upper 
ocean carbon cycle. In addition, it is an oceanic parameter that can be routinely measured with 
high accuracy and precision. First measurements of pCO2 have been initiated in the early 1960s, 
and the sampling network has grown substantially since then. However, single investigators so far 
have driven most efforts, while only recently international coordination efforts, largely led by 
IOCCP, have been initiated. As a result, the international network of surface pCO2 observations is 
in the early stages of development. Current network activities include: (i) approximately 
45 sustained programmes underway measuring pCO2; (ii) automated drift buoys (typically 5-
10 operating at any given time); (iii) approximately 35 surface time series stations; and 
(iv) international planning and coordination provided by the IOCCP. 
 
5.19 Although this network has provided the basis for estimating the climatological air-sea 
fluxes of CO2, the observations are inadequate to resolve year-to-year variations and to provide 
flux estimates at any resolution higher than several hundred kilometres. 
 
5.20 Issues relative to the development of an integrated and operational network to meet 
GCOS needs are: 
 
• Improved technology/automation for on-board systems including careful calibration; 
 
• Development of an internationally-agreed implementation strategy to identify priorities for 

the sustained system; 
 
• Sustaining priority trans-basin programmes and development of new programmes 

according to implementation strategy priorities; 
 
• Investigations of potential objective mapping routines and interpolation techniques 

including remote-sensing and model-data assimilation. Auxiliary observations that have 
proven to be particularly useful are sea-surface temperature, mixed layer depth, and 
surface chlorophyll.  

 
5.21 The IOCCP-CLIVAR Global Ocean Ship-based Hydrographic Investigations Panel 
(GO-SHIP) was developed to bring together interests from physical hydrography, carbon, 
biogeochemistry, Argo, OceanSITES, and other users and collectors of hydrographic data to 
develop guidelines and advice for the development of a globally coordinated network of sustained 
ship-based hydrographic sections that would become an integral component of the ocean 
observing system. These guidelines, including a strategy for the next global survey, were 
presented at the OceanObs’09 conference and the community consensus was to move forward 
with the development of a sustained coordination effort for repeat hydrography.  The IOCCP and 
CLIVAR have developed an oversight committee to move this forward with the goal of presenting a 
plan for a sustained coordination effort to the next session of the IOC Executive Council for 
endorsement.  The GO-SHIP revision of the 1994 WOCE Hydrographic Program Manual will be 
published electronically in January 2010.  Figure 15 shows the recommended hydrographic 
sections for the sustained survey. 
 
5.22 The Surface Ocean CO2 Atlas Project (SOCAT) is planning to provide for a global 
surface CO2 data set that would bring together, in a common format, all publicly available pCO2 
data for the surface oceans, and serving a wide range of user communities. This data set will serve 
as a foundation upon which the community will continue to build in the future, based on agreed 
data and metadata formats and standard 1st-level quality-control procedures, building on earlier 
agreements established at the 2004 Tsukuba workshop on “Ocean Surface pCO2 Data Integration 
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and Database Development”. The data set will be published as a 2nd-level quality controlled, global 
surface ocean fCO2 (fugacity of CO2) data set following agreed procedures and regional review.   
 
5.23 Other recent IOCCP activities include: 
 
• Changing Times Inventory – developing a multi-platform inventory of carbon and 

biogeochemistry time series measurements, including coastal and non-Eulerian 
observations; 

 
• Guide of Best Practices for Ocean Acidification Research and Data Reporting – to be 

published in late 2009; 
 
• Partners in the EU Carbon Observing System Coordination (COCOS) – to improve 

interoperability of carbon observations and data streams between the land, air, and 
ocean domains;  

 
• Ocean carbon sensor directory – development and maintenance of an on-line directory 

of the most often used carbon and related sensors and systems. 
 

 
Figure 15 – Recommended hydrographic sections for the sustained decadal survey (solid lines) and high-frequency 

sections (dashed lines). 
 
6. REMOTE SENSING 
 
6.1 Much progress has been achieved in the last ten years for addressing the ocean 
community requirements for satellite data. For example, satellite altimetry is now permitting near 
real time ocean mesoscale forecasting; scatterometers address the requirements for tropical and 
extra-tropical high-wind warnings for mariners; GHRSST products enable better ocean/NWP 
forecasts and flux products for ocean research; and imagery permits the monitoring of sea-ice 
extent. However, efforts remain to be made to ensure the sustainability of some of the satellite 
missions. This issue should be addressed nationally, with a view to increasing national support to 
space programmes contributing to ocean observations. In addition, ground-based ocean remote 
sensing systems, including in particular High Frequency (HF) and nautical radars, are assuming 
increasing importance in a number of operational and research applications. 
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7. INTEGRATION OF IN SITU AND SATELLITE SYSTEMS 
 
7.1 Following a recommendation by the JCOMM Cross-cutting Team on Satellite Data 
Requirements, a document that provides for an integrated (space and in situ) observing strategy 
for a number of geophysical variables is being produced.  This document should cover the current 
use of space and in situ observations in existing products and services (derived from known 
sources), including tables of current requirements by variable. It will aim to articulate a singular set 
of observing requirements for JCOMM for key ocean variables covering applications such as near-
real time marine operations, NWP, climate monitoring, and research.  Its scope should include: 
Sea Surface Temperature, Sea Surface Salinity, Sea Surface Height (including sea state), Surface 
Vector Winds (including wind stress), Ocean Colour (chlorophyll-a) and Sea Ice (Extent). It should 
highlight similarity and differences in operational and research requirements.  The key content will 
be the JCOMM Strategy for a unified set of requirements for each variable, and consequences for 
an idealized observing system, where such requirements are fully realized.  
 
8.  PERFORMANCE METRICS 
 
8.1 Quarterly Observing System Status reports are developed and used to monitor progress 
and evaluate the effectiveness of the system for observing ECVs (see Figure 16).  Currently 
metrics are routinely made for four ECVs (sea surface temperature, temperature profiles, sea 
surface salinity and salinity profiles), and on an experimental basis for several more ECVs.  A 
major goal of the OCG workplan for the next intersessional period will be to work with the Ocean 
Observation Panel for Climate (OOPC) on metrics for other ECVs that integrate in situ and satellite 
observations. 
 

 
Figure 16 – This example for the second quarter of 2009 shows that 41% of the ocean is presently being observed 

adequately for measurement of sea surface temperature to the required accuracy 
 
9. TECHNICAL COORDINATION AND MONITORING 
 
9.1 The JCOMM in situ Observing Platform Support Centre (JCOMMOPS) provides 
technical coordination across the OPA observing networks, following the direction of the DBCP, 
SOT, Argo Steering Team, the cross-cutting Team on Satellite Data Requirements, and more 
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recently the OceanSITES program (see http://jcommops.org).  JCOMMOPS, established at 
JCOMM-I in 2001 aims to: 
 
• Assist as appropriate in the implementation of the global ocean observing system and 

benefit from commonalities between the systems; 
 
• Assist in the planning, implementation and operations of the observing system; 
 
• Monitor and evaluate the performance of the networks; 
 
• Encourage data sharing, cooperation between communities and Members/Member 

States and assist in data distribution on the Internet and GTS; 
 
• Relay user feedback on data quality to platform operators; 
 
• Encourage harmonization of data and instrumentation related practices; 
 
• Provide a focal point for technical assistance and user support worldwide. 
 
9.2 As requested at JCOMM-II (Halifax, September 2005), a thorough review was made of 
JCOMMOPS as part of a process to evolve into a more integrated technical coordination 
mechanism.  The results of this review showed that JCOMMOPS, with its two technical 
coordinators, 
 
• Was supporting the programmes and the people responsible for each national or 

regional contribution on a wide range of issues; 
 
• Had begun to integrate the technological infrastructure and network reporting for the 

DBCP and the Argo Information Centre; and  
 
• Had incorporated technical coordination of SOT and OceanSITES since JCOMM-II, and 

offered ad hoc support for other observing platforms (e.g., tide gauges (GLOSS), CTD 
mounted on marine mammals (MEOP), ice-tethered profilers).  

 
9.3 JCOMMOPS has been successful in providing rigorous monitoring of the networks; 
improving day to day assistance; providing a key focal point to oceanographers and marine 
meteorologists worldwide; and encouraging cooperation with developing countries (e.g., through 
platform donor programmes and training workshops). 
 
9.4 JCOMMOPS and the OCG have developed standard base maps showing required 
global coverage against what is presently in place to evaluate observing system status and 
effectiveness; and to develop summary reports illustrating how advancements toward global 
coverage improve the adequacy of the observation information (see Figures 17 and 18).  
 

http://jcommops.org/
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Figure 17 – These two polar views show the mix of platforms that form the integrated global ocean observing system. 

 

 
Figure 18 – Argo Network Density on a 6°x6° grid normalized on the 3°x3° Argo standard (100% means here 4 floats 

operating in a box). 
 
9.5 JCOMMOPS cooperates closely with the Observing System Monitoring Centre (OSMC – 
see http://osmc.info) to develop near-real-time monitoring tools for use by observing system 
managers.  Both of these centres access different data streams for monitoring (GTS and Global 
Data Centres) so can compare and check for discrepancies and synchronize their metadata. While 
JCOMMOPS maintains each individual platform metadata and provides the status of each network, 
the OSMC focuses on reporting the state of the ocean by demonstrating how the requirements are 
met in terms of variables and timeframes across all in situ ocean observing systems (see 
Figures 19 and 20). 
 

http://osmc.info/
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Figure 19 – The OSMC allows users to monitor observing system status in near-real-time (the database is updated daily) 

and sort platform reports by country, variable, time frame and platform type.  
 

 
Figure 20 – JCOMMOPS uses online GIS–based mapping tools for real-time tracking of ocean platforms and is now 

working on a partnership with Google to include JCOMM observing system status in Google Ocean. 
 
9.6 JCOMMOPS is funded through national contributions from Members/Member States; 
however JCOMMOPS requires a more stable financial base to allow it to grow and develop.  The 
Observing Panels supporting JCOMMOPS will keep seeking new national contributions to sustain 
the existing level of support. Without significant additional resources it will be hard to integrate any 
other observing network into the work of JCOMMOPS. 
 
9.7 Additionally, JCOMMOPS has identified the need for international and technical 
coordination of ship-related activities.  Extra resources are sought to support a full time technical 
coordinator to facilitate maintenance and operations of the observing networks through logistics 
coordination; develop more cooperation between programmes (e.g., shared cruises, ship time); 
further develop float/buoy donation programmes; and identify new regional deployment 
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opportunities. All observing programmes would benefit from this technical coordination, and 
Members/Member States are urged to identify appropriate resources.   
 
9.8 Members/Member States involved in JCOMM are invited to strengthen their support for 
the centre, which has demonstrated its value to the implementation of the ocean observing 
networks it supports. 
 
10. MEETINGS HELD SINCE JCOMM-II 
 
10.1 The following meetings were held to address work of the OPA since JCOMM-II. 
Reports for these can be downloaded from http://www.jcomm.info/OPA_publications: 
 
• Twenty-first Session of the Data Buoy Cooperation Panel, Buenos Aires, Argentina, 

October 2005; 
 
• First Session of the IOCCP Scientific Steering Group, Broomfield Colorado, USA, 

October 2005; 
 
• International Repeat Hydrography and Carbon Workshop, Shonan Village, Japan, 

November 2005; 
 
• Seventh Argo Science Team Session, Hyderabad, India, January 2006; 
 
• OceanSITES Steering Team Meeting, Hawaii, USA, February 2006; 
 
• Second Argo Science workshop, Venice, Italy, March 2006; 
 
• Third International Port Meteorological Officers Workshop (PMO-III), Hamburg, 

Germany, March 2006; 
 
• DBCP data users and technology workshop, Reading, United Kingdom, March 2006; 
 
• Ninth Meeting of the GOOS Scientific Steering Committee, Paris, France, March 2006; 
 
• GLOSS training courses, Tokyo, Japan, May 2006; 
 
• Eleventh session of the Ocean Observations Panel for Climate, Tokyo, Japan, 

May 2006; 
 
• Twenty second session of the Data Buoy Cooperation Panel (DBCP), La Jolla, USA, 

October 2006; 
 
• Third Forum of the GOOS Regional Alliances, Cape Town, South Africa, 

November 2006; 
 
• WMO-IMO Consultative meeting, Geneva, Switzerland, February 2007; 
 
• Eighth Session of the Argo Steering Team, Paris, France, March 2007; 
 
• Tenth Meeting of the GOOS Scientific Steering Committee, Seoul, Republic of Korea, 

March 2007; 
 
• Fourth session of the Ship Observations Team (SOT-IV), Geneva, Switzerland, 

April 2007; 

http://www.jcomm.info/OPA_publications
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• Second Session of the JCOMM Observations Coordination Group (OCG), Geneva, 

Switzerland, April 2007; 
 
• Second Session of the IOCCP Scientific Steering Group, Paris, France, April 2007; 
 
• Twelfth session of the Ocean Observations Panel for Climate, Paris, France, May 2007; 
 
• Tenth session of the GLOSS Group of Experts, Paris, France, June 2007; 
 
• DBCP/IODE/ODINAFRICA Training Course on Buoy Programme Implementation and 

Data Management, Ostend, Belgium, June 2007; 
 
• Eighth session of the IOC-WMO-UNEP Intergovernmental Committee for GOOS, Paris, 

France, June 2007; 
 
• Twenty-third Session of the Data Buoy Cooperation Panel, Jeju, Republic of Korea, 

October 2007; 
 
• First meeting of the Global Ocean Ship-based Hydrographic Investigations Panel, 

Victoria, Canada, November 2007 
 
• XBT fall rate equation workshop, Miami, USA, March 2008; 
 
• Ad-hoc planning meeting for the JCOMM Pilot Project for WIGOS, Ostend, Belgium, 

March 2008; 
 
• Ninth Session of the Argo Steering Team, Exeter, United Kingdom, March 2008; 
 
• OceanSITES Steering committee meeting, Vienna, Austria, April 2008; 
 
• Eleventh meeting of the GOOS Scientific Steering Committee, Paris, France, 

April 2008; 
 
• First meeting of the Task Team on Delayed Mode VOS Data (TT-DMVOS), Gdynia, 

Poland, May 2008; 
 
• Thirteenth session of the Ocean Observations Panel for Climate, Buenos Aires, 

Argentina, June 2008; 
 
• Informal meeting of the META-T Pilot Project Steering Team, Geneva, Switzerland, 

September 2008; 
 
• First Meeting of the Joint Steering group for the IODE Ocean Data Portal and the 

WIGOS Pilot Project for JCOMM, Geneva, Switzerland, September 2008; 
 
• JCOMM Technical Workshop on Wave Measurements from Buoys, New York, USA, 

October 2008; 
 
• Twenty-fourth Session of the Data Buoy Cooperation Panel (DBCP), Cape Town, South 

Africa, October 2008; 
 
• Third IOCCP Scientific Steering Committee Meeting, Villefranche-sur-mer, France, 

October 2008; 
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• Twelfth Session of GOOS Scientific Steering Committee Meeting, Perth, Australia, 

February 2009; 
 
• Third Session of the JCOMM Observations Coordination Group, Paris, France, 

March 2009; 
 
• Tenth Session of the Argo Steering team, Hangzhou, China, March 2009; 
 
• Third Argo Science Workshop: The Future of Argo, Hangzhou, China, March 2009; 
 
• Eleventh Session of the GLOSS Group of Experts, Paris, France, May 2009; 
 
• Fifth Session of the JCOMM Ship Observations Team (SOT), Geneva, Switzerland, 

May 2009; 
 
• Meeting of the Steering committees of the Pilot Projects on Wave measurement 

Evaluation and Test, and Wave Measurements from drifters, San Diego, USA, 
May 2009; 

 
• Ninth Session of the IOC-WMO-UNEP Intergovernmental Committee for GOOS, Paris, 

France, June 2009; 
 
• OceanOBS'09 Conference, Venice, Italy, September 2009; 
 
• OceanSITES Steering Committee and Data Management Team meeting, Venice, Italy, 

September 2009; 
 
• Twenty-fifth Session of the Data Buoy Cooperation Panel (DBCP), Paris, France, 

September/October 2009; 
 
• Second meeting of the Joint Steering group for the IODE Ocean Data Portal and the 

WIGOS Pilot Project for JCOMM, Ostend, Belgium, October 2009. 
 
 

____________ 
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BACKGROUND MATERIAL 
 
 

Best practices for Instruments 
 

1. As part of the efforts to produce a JCOMM Catalogue of Best Practices and Standards, 
a consultant was recruited to address integration issues, i.e. identifying compatibilities, avoiding 
duplication of information, proposing higher levels of standards, including joint WMO-ISO 
standards. Several instrument related documents are concerned in this process [see agenda 
item 11.2 for details]. 
 
2. The DBCP has been addressing instrument evaluation issues through the work of its 
Task Team on Instrument Best Practices and Drifter Technology Developments, as well as the 
Pilot Project on Wave measurement Evaluation and Test from moored buoys (PP-WET). In 
particular the DBCP is undertaking the following: (i) review and recommendation on best practices; 
(ii) evaluation of specific technical issues in order to facilitate standardization; and, (iii) proposal on 
buoy design changes for better performance, and for extended coverage of Essential Climate 
Variables including pressure and surface wave height/direction. 
 
3. The SOT produced “Instrument Standards Guidelines” that include a list of 
corresponding WMO, IOC, and national publications for each of the SOT programme components. 
The fifth SOT session also made specific recommendations following the 2008 intercomparison of 
Electronic Logbooks.  
 
Regional Marine Instrument Centres (RMIC) 
 
4. The WIGOS Pilot Project for JCOMM [agenda item 10.2] is proposing establishing 
Regional Marine Instrument Centres (RMIC). Candidate RMICs would be required to produce a 
statement of requirements, list capabilities of the proposed centre, state the formal commitment to 
voluntarily host the centre, and demonstrate capability to JCOMM. Following possible agreement 
by JCOMM, the WMO and UNESCO/IOC Executive Councils would be invited to approve new 
RMICs. Regular review of the RMIC capabilities would be organized by JCOMM.  
 
 

____________ 
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BACKGROUND MATERIAL 
 
 

Cost-effective global in situ wave observing technology 
 

1. In October 2008, JCOMM, through a joint undertaking of its Data Buoy Cooperation 
Panel and the Expert Team on Wind Waves and Storm Surge, organized a Technical Workshop 
on Wave Measurements from Buoys (http://www.jcomm.info/wavebuoys). This Workshop 
recognized and supported the recent work carried out in the development of the US Integrated 
Ocean Observing System (US IOOS) Operational Wave Observation Plan, and recommended that 
appropriate elements of that plan be adapted and extended to an international context within 
JCOMM to enhance global wave observation programmes.  
 
2. The Workshop examined the issues surrounding the derivation of quality wave spectral 
data from data buoys in general, both moored and free-drifting. Based on the recommendations by 
the Workshop, the DBCP at its 24th session (Cape Town, October 2008; 
http://www.jcomm.info/DBCP24) agreed to initiate a Pilot Project to examine the feasibility of 
making open ocean 2-D wave spectral measurements from inexpensive drifting buoys. In 
particular, the need was expressed for the validation of wave spectral outputs from both satellite 
observations and numerical models, and it was felt that inexpensive and suitably instrumented 
free-drifting buoys offered the best way forward. In this context, it was noted that a un-drogued 
spherical drifter (e.g. the SVP) exhibited good wave following properties, and that relatively simple 
GPS techniques had been demonstrated for the inference of 2-D wave spectral data. 
Consequently, the DBCP Pilot Project on Wave Measurement from Drifters (PP-WMD) was 
established at the DBCP session in late 2008 with the aim of investigating the validity of GPS 
techniques and, if encouraging, to proceed to the construction, evaluation and deployment of a 
small fleet of GPS-equipped wave drifters in support of model forecasts and satellite observation 
of 2D wave spectral data. The project will run for a maximum of three years, under the control of a 
scientific steering committee, which met at Scripps in May 2009 to draw up and implement an 
action plan for the first phase of the project. 
 
3. One of the key recommendations of the workshop was that continuous testing and 
evaluation of wave measurement systems is an essential programme activity, of equal importance 
to the deployment of new assets; multiple locations are required to evaluate appropriately the 
performance of wave measurement systems given the wide spectrum of wave regimes that are of 
interest. A Pilot Project on Wave Measurement Evaluation and Test (PP-WET) was proposed and 
subsequently endorsed and supported by the 24th Session of the DBCP for an initial period of two 
years. The objectives of the Pilot Project included the development of an international framework 
for the continuous testing and evaluation of existing and planned wave buoy measurements, 
coordination of buoy inter-comparison activities, development of technical documentation on wave 
measurement systems, training material and contribution of appropriate material to the JCOMM 
Catalogue of Best Practices and Standards. A Steering Committee comprised of a wide 
representation from end-users, wave experts, buoy manufacturers, and buoy operators was 
established. In May 2009, the PP-WET Steering Committee established the protocols for 
intercomparison activities, and developed a contribution to the Community White Paper on wave 
measurement for the OceanObs09 conference in Venice. A special session on wave 
measurement was organized as part of the 11th International Workshop on Wave Hindcasting and 
Forecasting (Halifax, Canada, October 2009) to further develop guidelines and participation in the 
Pilot Project (http://www.waveworkshop.org).  
 
4. Status reports of the two pilot projects were presented to DBCP-XXV (Paris, 
September 2009) and can be downloaded at http://www.jcomm.org/DBCP25. 
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Data Telecommunication via Satellites 
 
5. A number of pilot activities have been initiated by the Observations Programme Area 
during the intersessional period concerning satellite data telecommunication, resulting in 
significant positive results. The DBCP has established two Pilot Projects to evaluate and test: 
(i) Iridium satellite data telecommunication; and (ii) Argos-3 technology, and the SOT has been 
testing Iridium. Both Iridium and Argos-3 technologies provide for the downlink capability. From 
these activities, it is expected to improve data throughput, and timeliness, as well as better control 
of the drifter on-board data processing for troubleshooting and diagnostic or for setting some 
metadata fields remotely (e.g. barometer height on a ship), to provide better data and increase the 
instruments life-time.  
 
6. Since the inception of the DBCP Iridium Pilot Project in early 2007, more than 130 
Iridium-equipped SVPB drifters have been deployed, of which approximately 80 were still active in 
mid-2009 and reporting hourly data on the GTS. In order to stimulate the rollout of the project, the 
Panel has from the beginning offered to cover the nominal costs (USD 500) of upgrading a 
traditional Argos-equipped buoy to Iridium + GPS. To date, nearly 50 buoys, supplied by four 
manufacturers, have benefited from this upgrade offer. Overall, the Panel is very satisfied with the 
progress of the project, both in terms of the number of platforms deployed, and the progress that is 
being demonstrated in reducing satellite usage costs and improving data timeliness and quantity. 
A number of agencies, principally Météo-France and CLS Argos Toulouse, are performing GTS 
formatting and insertion of the data although NOAA NDBC has also demonstrated capability in this 
area. At its twenty-fourth session (Cape Town, October 2008) the DBCP agreed to extend the 
project for a further year to allow the geographic coverage of the deployments to be extended, 
thus permitting a truly global evaluation of Iridium-equipped buoys. For further information about 
the project, including interactive maps, refer to http://www.jcommops.org/dbcp/iridium-pp/.  
 
7. The Argos-3 Pilot Project was initiated at the twenty-fourth DBCP Session following an 
offer from CLS to commit complete drifters to the Argos-3 Pilot Project. The DBCP has also been 
providing some financial support for upgrading Argos-3 buoys with barometers. Ten Argos-3 
prototypes have been deployed at sea as of mid-2009, in various conditions and regions. 
 
8. The SOT has also been evaluating the Iridium satellite data telecommunication system 
for the collection of data from VOS, SOOP, and ASAP ships. In addition, the SOT has produced a 
spreadsheet, which compares the relative cost advantages and limitations of Inmarsat, Iridium, and 
Meteosat transmission systems proposed for Automatic Weather Stations. Short Burst Data (SBD) 
transmission costs associated with the Iridium system currently offer notable savings when 
compared to other systems. The Iridium, with a two-way communication ability and global 
coverage, is now being used for a number of different shipborne AWS systems. The E-ASAP 
decided to change the satellite communication from Inmarsat-C to Iridium. First implementations 
and tests showed promising results, and for transmission of high-resolution BUFR data. 
 
9. It is generally acknowledged that the Iridium is increasingly being used and proved to 
be cost-effective and reliable for transmitting buoy and ship observations compared to systems 
traditionally used such as Argos (for drifters) and Inmarsat (for ships). 

 
 

____________ 
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BACKGROUND MATERIAL 
 
 

1. At its session in September 2005, Halifax, Canada, the JCOMM-II recommended a 
review of the JCOMM in situ Observing Platform Support Centre (JCOMMOPS). Hence, the OCG 
initiated a process to review usefulness and effectiveness of JCOMMOPS. Since then substantial 
discussions have taken place, not only with those Panels presently supporting JCOMMOPS (for 
example the Data Buoy Cooperation Panel (DBCP), the Ship Observations Team (SOT), and the 
Argo profiling float programme), but also with the JCOMM Management Committee, the JCOMM 
Observations Coordination Group, and the Observing Panels that could potentially benefit from the 
support and services of JCOMMOPS. These also include the Partnership for Observation of the 
Global Oceans (POGO), the UNESCO/IOC International Ocean Carbon Coordination Project 
(IOCCP), the Global Sea-level Observing System (GLOSS), and the Ocean Sustained 
Interdisciplinary Timeseries Environment observation System (OceanSITES).  Meeting reports of 
the OCG and its Observing Panels are available at http://www.jcomm.info/Publications.  
 
2. These discussions confirmed the value of JCOMMOPS, leading to a general agreement 
that JCOMMOPS was very useful in providing effective support towards the implementation of in 
situ ocean observing systems under its responsibility, and that there was an urgent need for an 
expanded Observing Programme Support Centre (OPSC). The extended JCOMMOPS activities 
should include system performance monitoring, system design evaluation, and authority to 
recommend deployments to improve system efficiency and effectiveness. This could provide 
synergies for functions that are now distributed, and make available a more integrated framework 
for the deployment and further development of ocean observing networks.  
 
3. A joint WMO-IOC circular letter was issued in September 2007 to call for the 
submission of Letters of Intent (LOI) to host a JCOMM Observing Programme Support Centre 
(OPSC). Fifteen Letters of Intent had been received by the Secretariat and objectively evaluated by 
a committee led by the JCOMM co-presidents. Evaluation was made in two steps. In the first step, 
a short list of five candidates was proposed for undergoing further evaluation. In the second step, 
the Evaluation Committee was extended by the JCOMM Management Committee to include 
representatives from the Argo Steering Team, the DBCP, the SOT, OceanSITES, the IOCCP, 
GLOSS, WIGOS, the OOPC and the WMO and the UNESCO/IOC Secretariats. The Evaluation 
Committee then engaged in a negotiation with the top-ranking institution resulting in a final decision 
made by the Executive Secretary of UNESCO/IOC and the Secretary-General of WMO to select 
the proposal from …… [decision still to be taken at the time of the submission of this report].  
 
 

____________ 
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