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Introduction

At the simplest level, OPAG 1 (Climate Data and Data Management) has responsibilities for providing guidance and support on:

· Implementation of Climate Database Management Systems (CDMSs);
· Data rescue activities;
· Metadata for climate applications; and
· Best practice operation of climate observing networks and systems.

In undertaking such activities, it is hoped that the capacity of National Meteorological Services (NMSs) to manage and deliver climate observations for present and future generations is enhanced. Fundamentally, OPAG 1 activities aim to improve the foundations on which climate analysis, monitoring, applications development and a range of services are provided, including seasonal to interannual predictions and climate change detection and attribution.
The structure and members of OPAG 1 are provided at http://www.wmo.ch/web/wcp/ccl/opag/opag1.html . Much of the work of the OPAG 1 during the intersessional period is provided on the OPAG 1 site at http://www.bom.gov.au/wmo/climate/ccl/opag1.shtml and this report provides a summary.
The Chair greatly appreciates the contributions and support provided from OPAG 1 members as well as from several non-members who contributed. Appreciation also extends to the ideas and support from the other OPAG Chairs, fellow Management group members and the Chair’s colleagues at the Australian Bureau of Meteorology. Sadly, the inaugural OPAG 1 Chair Richard Masika passed away during the intersessional period and his successor would like to acknowledge Mr Masika’s contribution to African and international climate activities over many years.
Most of the documents described here are available either as published World Climate Data and Monitoring Programme (WCDMP) publications at http://www.wmo.ch/web/wcp/wcdmp/html/wcdmpreplist.html or on the OPAG 1 web site. 
Supporting good quality, consistent and homogeneous observations
Climatologists can no longer afford to passively accept data from observation networks and systems. Prior to data being collected within an NMS database, climatologists need to communicate some clear standards and requirements to ensure these data, including metadata, meet the needs of services and research and that data can be compared across national borders. Also, without effective communication of standards and requirements these efforts may not attain their goals.
In order to equip climatologists in NMSs with sufficient knowledge to interface with their observation networks and systems managers, some OPAG 1 members met in Malaga, Spain (February 2003) to develop Guidelines on Climate Observation Networks and Systems. While the focus of that document was primarily on traditional climate observations, the OPAG later ‘recruited’ expertise to develop Guidelines on Phenological Observations, at the request of the CCl President.
The Expert Team on Observing Requirements and Standards for Climate (ET-ORS) dealt with two issues that had not been addressed by CCl in any great detail. Firstly, in recognising that there was a dearth of information to assist NMSs in decisions on whether to shift to automatic weather stations (AWSs), ET-ORS developed Automated versus manual surface meteorological observations – decision factors. Secondly, while the need for comparison observations during manual-AWS transitions has been a priority for CCl for many years, specific strategies and procedures in dealing with the transition have not been developed. To address this, ET-ORS developed Guidelines for managing changes in observation programs.
There was debate over how best to calculate monthly mean temperatures in CLIMAT messages and also thirty-year Normals during the intersessional period. While acknowledging that global standardisation of algorithms was impossible but that continuity of the same algorithm within a country was highly desirable, OPAG 1 collaborated with OPAG 2 in providing guidance and also developed an updated Guide to the calculation of Climate Normals.
The Expert Team on National Networks and Observations in Support of Climate Activities (ET-NNOSCA) led the OPAG’s response to the development of Statements of Guidance (SoG) on the future global observing systems. The overall activity was led by the WMO Commission for Basic Systems (CBS) and future observation requirements for climate services and research were reviewed within the OPAG. ET-NNOSCA developed some brief guidelines on two important issues for the expert team and these are on the OPAG 1 web site. The first deals with data accessibility and the second on maintaining national climate networks.
OPAG 1 provided several contributions to the updated Guide to Climatological Practices (‘the Guide’), including sections on AWSs, satellite/remote sensing, marine, and phenological observations, the GCOS Surface Network and calculation of climate variables.
Beyond CCl-XIV, the OPAG would benefit from more focus on remote sensing opportunities and stronger linkages with other groups (e.g. CBS and CIMO) on common interests.
Improving the capacity to manage climate data
NMSs have an obligation to their communities to provide a secure and robust climate database from which climate services can be delivered and climate research advanced. In offering a range of modern climate databases to NMSs, the WCDMP CDMS project is helping countries meet their database needs. Some individuals within OPAG 1 (e.g. from France, Czech Republic and Russian Federation) were very active in supporting this project through developing and implementing databases, especially in developing countries.
Four related guideline documents were developed. Guidelines on Metadata and Homogeneity followed the February 2003 Malaga meeting and was developed in collaboration with OPAG 2. Guidelines on Climate Data Management was drafted following a meeting of experts in Melbourne, Australia during December 2004. Following a May 2005 meeting in Asheville, USA, a team started work on Guidelines on the Quality Control/Quality Assurance of climate data, which is a much needed update to a 1986 document. Extensible Markup Language (XML): Essential for Climatologists was also developed in 2005. Sections on climate data management were also provided for the ‘the Guide’.

The Expert Team on Metadata for Climate Applications was active in developing a format for global exchange of station metadata and the CCl’s rapporteur for the Framework for the WMO Information System (FWIS) provided a response to the FWIS Questionnaire to Technical Commissions.
As with the other two OPAGs, the OPAG 1 Implementation and Coordination Team did not operate as envisaged during the intersessional period although several of its members were active contributors. This will need to be addressed at CCl-XIV, including how the OPAG could better assist WCDMP in resource mobilization. International standards for metadata exchange will need to be progressed and so engagement with the FWIS agenda will be important.
Saving national heritage: climate data rescue
There has been renewed interest in climate data rescue, not least because the GCOS Implementation Plan has given this high priority. In terms of answering questions on climate change, the rescue, preservation and digitisation of climate records can be a relatively low cost but high return investment.
The development of Guidelines on Climate Data Rescue (jointly with OPAG 2) followed the Malaga meeting and filled an important gap for climatologists seeking a better understanding of how to proceed with such activities. The Expert Team on Rescue, Preservation and Digitization of Climate Records followed this up with an image file naming convention. 
Australia assisted the WCDMP in developing a brochure to build awareness on data rescue and, in 2005, was successful in a funding proposal to undertake data preservation work in five Pacific Island countries. This is being conducted within the Pacific Island – GCOS (PI-GCOS) framework and will complement U.S .and New Zealand data rescue efforts in the region. As a follow up to a December 2002 APN (Asia-Pacific Network for Climate Change) workshop, a paper titled Data Rescue in the Southeast Asia

and South Pacific Region: Challenges and Opportunities was published in the Bulletin of the American Meteorological Society.
Developing inventories of available climate records is a priority task of the expert team and this work must continue beyond CCl-XIV, as will the development of a strategy document to assist countries to acquire resources, develop a plan and implement data rescue projects.

Facilitating and supporting activities

There were a number of activities which, while being small-scale individually, were important in facilitating and supporting improvements in climate observations or data management. 
The development of a web site improved the ability to communicate the work of the OPAG. The involvement of OPAG members in several data management and data rescue seminars and training workshops contributed to their success (refer Agenda Item 4). Members were involved in contributing to, and/or reviewing, several documents of importance to CCl (e.g. ‘Second Adequacy Report’ for GCOS and its Implementation Plan, GEO 10-Year Implementation Plan) and several members were also directly involved in other initiatives, e.g. through GCOS (regional initiatives, Panels, Steering Committee) and developing the WMO Regional Climate Centre concept.
Specific initiatives targeted at raising the profile of climate observations were undertaken, e.g. CCl presentations at international workshops, data rescue brochure, published papers, side events at UNFCCC COP meetings. Overall, more profile raising could have been done here. Demonstrating the value of observations is critical to gaining support for observational and data management infrastructure.
Meeting the challenges 2006-2009
Both the successes and ‘misses’ of OPAG 1 have been described above. Some of the important challenges for Climate and Data Management for the next inter-sessional period are:
· Making implementation and coordination work more effectively (e.g. better facilitating the mobilisation of resources for priority activities, particularly the implementation and supporting infrastructures for data collection and exchange, climate databases and data rescue);
· Strengthening of links with groups with complementary goals, e.g. Regional Associations, CBS, CIMO, JCOMM, GCOS, GEOSS;

· Assisting NMSs to manage remotely sensed data and other data that tend to be managed outside a conventional climate database;

· More innovative education and training, such as on-line courses; and
· Further assisting developing countries in meeting the challenges of automation of observations.
