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Review of other activities related to ET-EGOS and OPAG-IOS

GCOS Matters related to ET-EGOS
(Submitted by the GCOS Secretariat and Rapporteur on GCOS Matters)
	Summary and Purpose of Document
This document presents background information on several items for discussion at the EGOS session related to GCOS, including: 
(i) Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (2010 Update);
(ii) Draft of the Systematic Observation Requirements for Satellite-based Products for Climate (2011 Update);

(iii) Status of the implementation of GSN and GUAN;

(iv) Status of GRUAN implementation;

(v) Assessment of satellite (and in-situ) climate datasets;

(vi) Status of the implementation in the ocean and terrestrial domain.




ACTION PROPOSED

The meeting is invited to note the information contained in this document for discussion under the appropriate agenda items.

_______________

DISCUSSION
1. The 2010 Updated GCOS Implementation Plan
The GCOS Secretariat and Steering Committee have prepared an update of the Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (GCOS-92), hereafter referred to as 2010 updated GCOS implementation plan.  Following the request by the United Nations Framework Convention on Climate Change (UNFCCC) Subsidiary Body for Scientific and Technological Advice (SBSTA) at its 30th session, a provisional updated implementation plan was submitted at the Conference of Parties-15th session (COP 15) in December 2009.  Consecutively, the implementation plan was subject to open review by the community from December 2009 until mid-January 2010.  The final version was submitted to the UNFCCC Secretariat on 31 August 2010, for consideration by Parties at SBSTA 33, held in conjunction with COP 16 in Cancún, Mexico in December 2010.
The 2010 updated GCOS implementation plan focuses on the timeframe 2010-2015 and recommends a set of 138 actions required to implement and maintain a comprehensive global observing system for climate.  It identifies appropriate “agents for implementation,” timelines, performance indicators, and estimated annual costs.  These costs amount to 2.5 billion US$ per year in addition to the costs for maintaining and operating existing networks, systems and activities that are required to address climate needs but in many cases not specifically designed for climate purposes. The total cost estimate is also broken down into satellite-related and open ocean-related costs, and costs for enhancements in developing and developed countries.

The 2010 updated GCOS implementation plan includes a revised list of now 50 GCOS Essential Climate Variables (ECVs) and takes account of recent progress in science and technology, the increasing focus on adaptation, the demand to optimize mitigation measures, and other evolving requirements on systematic observation of the climate system. Among others, the updated list of ECVs now includes soil moisture, soil carbon, ocean oxygen content, and recognizes the role of chemical precursors in forming atmospheric composition ECVs, such as ozone and aerosols. Overall, the 2010 update to the GCOS Implementation Plan places stronger emphasis on Earth system cycles, and clearly states the need for sustained and coordinated reanalysis and reprocessing in support of climate research, monitoring and the analysis of trends. In addition, the 2010 update to the GCOS Implementation Plan makes a first step in identifying basic regional needs for observations in support of adaptation planning.
Back in 2005, the ET-EGOS was informed of the 2004 published GCOS implementation plan to ensure consistency.  The ET-EGOS agreed at its second session in 2006, that the GCOS Second Adequacy Report (2003), the 2004 published GCOS implementation plan and the supplement to the satellite-based component of the 2004 published GCOS implementation provided an adequate Statement of Guidance for climate monitoring, covering climate change and climate variability.
The members of the expert team may wish to consider the 2010 updated GCOS implementation plan as an updated Statement of Guidance for Climate Monitoring. 

In 2010, GCOS experts were invited to review the draft implementation plan for the evolution of the Global Observing System (EGOS) and to comment in particular on its sections 5 and 6. The draft EGOS implementation plan is supposed to take note of and also respond to the 2010 GCOS Implementation Plan. 
In addition to this report, the GCOS Secretariat, in collaboration with the CBS Rapporteur on GCOS Matters, continues to provide guidance and support to networks and systems contributing to GCOS, such as GCOS Surface Network (GSN), GCOS Upper-Air Network (GUAN) and GCOS Reference Upper-Air Network (GRUAN) (see below), as well as networks and systems from the oceanic and terrestrial domain. A regular dialogue with space agencies, through Committee on Earth Observation Satellites (CEOS) and Coordination Group for Meteorological Satellites (CGMS) ensures that GCOS requirements and concerns are being considered by the agencies in the evolution of the space-based component of the GOS.

2. The supplement to the satellite-based component of the 2010 updated GCOS implementation plan
Under the leadership of GCOS, and with the involvement of many experts in the climate and satellite communities, high-level requirements on the accuracy, stability and resolution of satellite-based datasets and derived products in support of the GCOS Essential Climate Variables (ECVs) were defined in 2006 and documented in the Systematic Observation Requirements for Satellite-based Products for Climate (GCOS-107) to the 2004 published GCOS implementation plan.  The GCOS ECVs helped worldwide in framing priority action and in designing programme activities in response to GCOS and climate observation needs in general, and the GCOS satellite-specific requirements have achieved significant traction with many space agencies acting in response to climate needs.  The 2006 requirements need to be updated, given advances in science, technology and emerging user needs, and in light of the recent update of the ECV list to now 50 variables (published in the 2010 Update of the GCOS Implementation Plan).  The 2011 update of the supplement to the satellite-based component of the 2010 updated GCOS implementation plan is currently underway.  The draft document is opened for public review from 9 May to 1 July 2011.

3. Implementation of the GCOS Surface Network (GSN) and GCOS Upper-Air Network (GUAN)
A 2010 Update of the Guide to the GCOS Surface Network (GSN) and GCOS Upper-Air Network (GUAN) was published in late 2010 (GCOS-144). It describes the organization of the GSN and GUAN, and the implications for stations that are included.
CBS Lead Centres and GCOS Network Performance Monitoring
Now numbering nine in total, the CBS Lead Centres for GCOS have been working to improve the performance of GSN and GUAN since the first Lead Centre was established in 2002. In part because of the efforts of each of the GCOS Lead Centres, there has been a marked improvement in the number of CLIMAT reports received at the GCOS Archive Centre at NOAA, NCDC, USA.  This improvement has resulted from efforts to increase the number of stations in the GSN that submit CLIMAT reports, from identifying and correcting CLIMAT message coding errors, and from troubleshooting issues with the GTS such as out of date routing catalogues. Consequently, the rate of CLIMAT receipt now exceeds 80% percent globally. As shown in Fig 2.1, the greatest increase in the rate of receipt since 2007 has occurred in Africa (RA I). However, there remain differences in the receipt rates regionally with the percentages from Europe (RA VI), North and Central America (RA IV), and Asia (RA II) at or above 90%; near or greater than 80% for South America (RA III) and the South West Pacific (RA V); and more than 60% for Africa (RA I). Ongoing rehabilitation and system improvement efforts have also led to the near full implementation of the GUAN. Fig. 2 summarizes the number of GUAN sights that meet the minimum performance requirements as defined in the Guide to the GCOS Surface Network and GCOS Upper-Air Network (GCOS-144).
At their second coordination meeting held in November 2009 in Geneva, the CBS Lead Centres for GCOS agreed to expand their efforts to address the data issues within the entire RBCN rather than only the GSN.  The group also noted a common theme concerning failure of GTS routing at RTHs and noted that RTH Melbourne had a policy of forwarding all SYNOP, TEMP and CLIMAT reports that it received and encouraged all other RTHs to follow suit. The group was informed that routing problems currently experienced on the GTS might be eliminated as the WMO Information System (WIS) developed.

The meeting found no evidence that use of BUFR would improve the availability of basic CLIMAT data.
Noting that there are currently a number of focal points with identical or overlapping responsibilities, the Lead Centres for GCOS also recommended that the WMO Secretariat and CBS take steps such that Members nominate a single focal point covering Regional Basic Climatological Network (RBCN), Regional Basic Synoptic Network (RBSN), GSN, GUAN and WMO No. 9, Volume A – Observing Stations. 

The next CBS Lead Centres’ meeting will be held from 10-14 October in Hamburg, Germany, hosted by Deutscher Wetterdienst, DWD. Annual reports from the CBS Lead Centres for GCOS are available on the GCOS website: 

http://www.wmo.ch/pages/prog/gcos/index.php?name=CBSLeadCentres. 
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Figure 1: Rate of receipt of GSN CLIMAT reports received at the GCOS Archive Centre at NOAA/NCDC, USA.
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Figure 2. GCOS Upper Air Network (GUAN) performance as a function of number of stations meeting all minimum requirements (total number of GUAN stations = 170).
4. Status of GCOS Reference Upper-Air Network (GRUAN) implementation
Background

The GCOS Reference Upper-Air Network (GRUAN) is intended to provide long-term high quality climate records of upper-air temperature, water vapour, and other key essential climate variables, particularly in the troposphere and in the lower stratosphere, by a combination of balloon borne and remote sensing state of the art instrumentation, and will constrain and calibrate data from more spatially-comprehensive global observing systems, including satellites and current radiosonde networks (e.g., the GUAN). Its over-arching aim is to create an unimpeachable record of vertically resolved changes in atmospheric essential climate variables on multi-decadal timescales to support climate monitoring and climate change attribution activities and climate dataset development. 

GRUAN was first called for in the 2004 published Implementation Plan for the Global Observing System for Climate in Support to the UNFCCC.   Since 2005, target requirements for accuracy, stability, and vertical resolution have been stated and the GRUAN community has developed requirements for instrumentation that must be satisfied to be used in reference observations. Their requirements call for a detailed quantification of the measurement uncertainties, extensive documentation and metadata collection, as well as efforts to ensure traceability to recognized standards. This definition allows the use of existing instrumentation within GRUAN, but at the same time requires close cooperation with the manufacturers in the hydro-meteorological industry, who in turn must provide essential information to guarantee the long-term stability of the observations. GRUAN has been actively involved in the latest CIMO radiosonde intercomparison and several tests have been undertaken at GRUAN sites.
GRUAN is in its stage of implementation while the initial network of 15 measurement sites is envisaged to be running by the end of 2013. Current milestones in implementation involve identification of eligible measurement sites, development of a data policy and data dissemination scheme, the quest for a common mode of operation, and release of initial data. In 2009, the ‘GRUAN Implementation Plan 2009-2013’ (GCOS-134) was published and parts thereof were designated as a Pilot Project for the WMO Integrated Observing System (WIGOS). The strategy to implement GRUAN is described therein, complemented by the short- and medium-term GRUAN work plans which are updated on an annual basis following the Implementation-Coordination Meetings. The 2nd GRUAN Implementation-Coordination Meeting (ICM-2, 2-4 March 2010, Payerne, Switzerland) led to the establishment of task specific teams to work on the key aspect of the emerging network (parameter specific team, observation scheduling team). The third meeting held in Queenstown, New Zealand marked the initial flow of GRUAN data and a review of a proposed GRUAN manual. More information, in particular on the expert teams and the annual GRUAN meetings is available from www.gruan.org.
GRUAN Pilot Project for WIGOS

The GRUAN WIGOS Pilot Project aims to ensure that WMO organisational relevant aspects of the envisaged GCOS Reference Upper Air Network are coordinated in an efficient fashion. During 2009, elements of GRUAN implementation were accepted by CBS-XIV and the WIGOS Project Office as a WIGOS Pilot Project, focussing on (including timeline):

(i) Development of a GRUAN Implementation Plan (July ’09, completed)

(ii) Report on GRUAN data quality management and intercomparison procedures (“What constitutes a GRUAN measurement?”) (Sept ’09, completed). 
The definition of a reference observation, which needs to include measurement uncertainty, traceability, and documentation, and the requirements for an operational network in metadata collection, has been published in the journal ‘Atmospheric Measurement Techniques’ (”A guide for upper-air reference measurements”: http://www.atmos-meas-tech-discuss.net/3/1807/2010/amtd-3-1807-2010.html). This document is the key for the uniform treatment of uncertainties across the network and will serve to improve the data quality of the existing observing systems. 
(iii) Development of proposal to define data dissemination among all GRUAN partners, including GRUAN metadata congruent with WIS metadata standards (Mar ’10, completed) 
An agreement on a measurement and data management strategy was made in 2009/2010 between the US Department of Energy (DOE), the US National Oceanic and Atmospheric Administration’s (NOAA) National Climatic Data Centre (NCDC) and the GRUAN Lead Centre. GRUAN data flow started in March 2011 with RS-92 radiosonde data. Data are being processed operationally in a consistent manner at the Lead Centre for a subset of the network. A “GRUAN Data-flow manual” that gives a specific guide to data collection, treatment and publication, is still open for discussion:

http://gruan.wordpress.com/2010/07/13/data-flow-manual/. 
(iv) Participation in CIMO upper-air intercomparison (Summer ’10, completed) 
GRUAN experts participated in the 2010 CIMO intercomparison campaign in Yangjiang, China. Holger Vömel, Head of the GRUAN Lead Centre, was in charge of coordinating the scientific sounding instruments component of this comparison. The CIMO intercomparison campaign included payloads carrying scientific sounding instruments in addition to those carrying approved routine operational radiosondes. The scientific sounding instruments payload included instruments that provide observations of atmospheric parameters in altitude regions where routine operational sensors show their limitations. Further intercomparison campaigns outside the formal CIMO intercomparison framework were undertaken at Lindenberg as well as at other sites.
(v) Development of a mature draft GRUAN Manual of Operations (Summer ’10; ongoing dependent) 
A first version of a GRUAN Manual of Operations has been presented at the recent Implementation-Coordination Meeting (ICM-3), March 2011 in Queenstown, New Zealand. GRUAN, once fully operational, is expected to become a part of GOS and WIGOS, and its operational practices will have to be accommodated in the WMO Regulatory Material, in particular in the Manual and Guide on the GOS. At CBS Ext. in Nov 2010, “The Commission agreed that an expert meeting should be organized to finalize these practices with a view of submitting them to CBS-XV for consideration. It requested the chairpersons of the Expert Team on Evolution of the Global Observing System (ET-EGOS), the Expert Team on Surface-based Remotely-Sensed Observations (ET-SBRSO) and the Expert Team on Satellite Systems (ET-SAT) to nominate members participating in this effort together with the OPAG-IOS Rapporteur on Regulatory Material. It was agreed that the GCOS Secretariat will be in charge of coordinating these activities.”
Outlook
Some GRUAN stations are facing severe funding problems. Essential support has been provided by the US GCOS programme. Augmenting capacities and continuous support will be necessary in particular for southern hemisphere stations and when expanding the network to its foreseen extent of 30-40 stations worldwide.
5. 
Assessment of satellite and in-situ climate datasets 

GCOS in cooperation with the World Climate Research Programme (WCRP) aim to ensure that climate data records and derived products (“Fundamental Climate Data Records” and “ECV products”) are quality-assessed by the international scientific community to ensure their wide recognition and acceptance by climate users. Such a need has been brought to the attention of the GCOS panels by space agencies and other institutions generating climate data records in response to GCOS requirements, in the context of the Sustained Coordinated Processing of Environmental Satellite Data for Climate Monitoring (SCOPE-CM) Initiative. Transparency, traceability and critical peer review of climate datasets are underpinning IPCC assessments. This subject matter was discussed first in 2007 by Atmospheric Observation Panel for climate (AOPC) and the GCOS Steering Committee, and led to the publication of GCOS Guidelines on the Generation of Datasets and Products meeting GCOS Requirements.  Further, a GCOS/WCRP joint letter was sent to space agencies, modeling centres and other relevant institutions, calling for strengthening existing international scientific working groups undertaking intercomparisons of different datasets and products related to climate monitoring and climate research.

GCOS Guideline on the Generation of Datasets and Products

In response to an initial request by space agencies in the framework of SCOPE-CM, the GCOS Secretariat published in March 2009 the Guideline for the Generation of Satellite-Based Datasets and Products Meeting GCOS Requirements (GCOS-128), which recalls the GCOS Climate Monitoring Principles and the requirements of the GCOS Satellite Supplement, and states a 12-point checklist which gives guidance to data providers on how to supply sufficient information to users for their assessment of dataset quality. This document is now being used by space agencies in the framework of SCOPE-CM, CEOS and the ESA Climate Change Initiative.

In May 2010, following a request by the GCOS Steering Committee, the GCOS Secretariat published a general Guideline for the Generation of Datasets and Products Meeting GCOS Requirements (GCOS-143) with expanded scope to in-situ observations. The new Guideline now supersedes GCOS-128.
5. Progress and activities of the oceanic and terrestrial observing systems

Ocean Observing System
The sustained global ocean observing system for climate is designed to provide data and information products for: climate monitoring and forecasting, climate assessment, and climate research. It is also the foundation for global operational oceanography, including global weather prediction and marine forecasting, and global and coastal ocean prediction.

Characteristics of the ocean observing system compared to atmospheric networks include: 

· general data sparsity compared to atmospheric networks, relative to the scales of motion to be resolved, 
· increasing capability for observing the sea surface from satellites, with some concerns for continuity or records, and 
· large reliance for in-situ and space networks on limited time-horizon research funding,
· few national agencies with a mandate for sustained ocean observations or operational oceanography services.
In September 2009, an international conference on the ocean observing system for climate, called ‘OceanObs'09’, was held in Venice, Italy, where conference participants adopted a negotiated statement
 that: 

· set a target date of 2015 for nations to fully implement the initial physical and carbon global ocean observing system,
global ocean observing system, 

· calls for support to develop systematic global biogeochemical and biological observations,
· called for agreement on a framework for planning and taking forward an integrated system that develops new physical, biogeochemical and biological observations while sustaining present observations, 

· urged the ocean observing community to increase efforts to achieve the needed level of timely data access, sensor readiness and standards, best practices, data management, uncertainty estimates, and integrated data set availability, and 

· asked for increased effort in capacity building and education to serve all potential stakeholders. 

‘OceanObs'09’ invited governments and organizations to embrace a framework for planning and moving forward with an enhanced global sustained ocean observing system over the next decade, integrating new physical, biogeochemical, biological observations while sustaining present observations. Recommendations on this Integrated Framework for Sustained Ocean Observations (IFSOO), considering how to best take advantage of existing structures, were developed by a post-Conference working group.

A key outcome from OceanObs'09 was the call for further observations of the deep oceans, which are now poorly monitored. To address this issue, a Deep Ocean Observing Strategy Workshop was held in conjunction with the recent GCOS/WCRP/GOOS Ocean Observation Panel for Climate (OOPC) meeting in April 2011 in Paris, France. The purpose of the Strategy Workshop was to launch a process for developing a deep ocean (oceans below 2000 meters) observing strategy (DOOS) to be implemented in phases over the next eight years, with a target of substantial progress by the time of the OceanObs in 2019 Conference, and a timeline for reaching important intermediate goals. The principal areas to be addressed in the strategy will be climate, carbon and biogeochemistry, and biodiversity and ecosystems, with the possibility of adding additional disciplines 

The observing systems that would make up the core components of the strategy include the Global Ocean Ship-Based Hydrographic Investigations Program (GO-SHIP) and OceanSITES, for which plans already exist, and Deep Argo and deep gliders, for which plans are yet to be developed. A biodiversity component is also considered important.

The proposed timeline suggests that within two years the developers of the DOOS would like to have the strategy incorporated into the plans and documents of the GCOS, Climate Variability and Predictability (CLIVAR), Integrated Marine Biogeochemistry and Ecosystem Research (IMBER), and Census of Marine Life (COML) programmes, and that by the time of OceanObs’19 sustained global coverage will be in sight.

Priority goals for the global ocean observing systems are:
· 100% implementation of initial system by 2015, as called for by OceanObs'09.

· Deep ocean observations to address gap in monitoring of net transports of mass, heat and freshwater.

· Ocean reference stations - surface flux and transport stations in boundary currents to address gaps in understanding air-sea interactions in mid-latitudes and in regions where high spatial resolution is necessary; and for providing data for assimilating into weather, ocean and climate models and for assessing their products.

· Biogeochemical observations for carbon uptake and ecosystems - improve knowledge of dissolved oxygen and sea surface salinity - and the eternal note about improved coordination between satellite and in situ observations of key ECVs.

Terrestrial Observing System
The Terrestrial Observation Panel for Climate (TOPC) was set up to develop a balanced and integrated system of in situ and satellite observations of the terrestrial ecosystem. The Panel focuses on the identification of terrestrial observation requirements, assisting the establishment of observing networks for climate, providing guidance on observation standards and norms, facilitating access to climate data and information and its assimilation, and promoting climate studies and assessments. TOPC is jointly sponsored by GCOS, the Global Terrestrial Observing System (GTOS) of FAO and by the World Climate Research Programme (WCRP).
The establishment of several Global Terrestrial Networks (GTNs) in a number of areas (e.g. Hydrology, Glaciers, Permafrost), where data collection takes place largely through in situ measurements has significantly improved the coordination and global coverage of these observations. There has been significant progress in defining internationally accepted standards for the terrestrial ECVs and efforts are undertaken by GTOS to move towards ISO standardization. In contrast to this, progress in establishing institutional support for in situ networks has been slow. Also the problem that observations taken for purposes other than climate, but with climate relevance, are often not made available persists in many areas. 

Another continuing, yet still a largely unmet challenge is the objective of creating a comprehensive and well coordinated reference network for in situ observations of the fullest possible range of terrestrial ECVs (Supersites). The Chairman of TOPC liaises with WCRP Observations and Assimilation Panel (WOAP) on FLUXNET and water and energy global datasets for this purpose.
Good progress has been made in guaranteeing short‐term continuity in the availability of high‐resolution optical observations from satellites. The increasing commitment of space agencies to produce fundamental climate data records from existing systems has led to improved availability of global datasets, such as burned area and land cover (now also glaciers with ESA Climate Change Initiative). The analysis of historical records, both in situ and satellite based, has been progressing slowly and needs the urgent consideration of space agencies together with the potential users.
Soil moisture, a key parameter in land-surface processes, became a terrestrial ECV in the 2010 updated GCOS implementation plan as its measurement technique was now considered mature. Satellite remote-sensing observations from ESA/NASA missions (SMOS/SMAP) can provide spatial averaged global coverage, while in situ networks are being organized. Notably the University of Vienna set up a free accessible global database. 
__________________
� www.oceanobs09.net/statement/  






