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Many data collection systems within the global ocean observing system have evolved from systems designed primarily to support short-term weather forecasting needs.  Still others evolved from research projects where the primary deliverable was a scientific manuscript rather than a sustained data stream.  Each of these data systems provides a variety of supplementary information with the data. Most of this information has evolved over time in custom systems designed to serve particular data users. This has resulted in a diverse collection of documentation that generally does not conform to national or international standards. This makes it difficult for non-experts to understand and use the data effectively and creates obstacles to creating integrated products that include these data sets.  Climate applications require more accurate data and metadata than, for example weather forecasting and it is becoming apparent that some of the largest uncertainties in the global ocean in situ climate record can be traced to poor metadata. 

This paper will describe the fundamentals of metadata, existing management systems used, how and why these management methods should be improved and a long-term vision of metadata management across the global in-situ ocean observing system. 

Metadata management for climate purposes must apply to individual sensors as well as platform characteristics, and collections of observations and derived products. Examples of these different levels of metadata will be given and the different requirements for metadata from various stakeholders such as platform operators, program managers, monitoring centers, data users, and archive centers will be discussed.  

Some recent examples will be used to demonstrate how high quality metadata could have helped to avoid data issues that have degraded or invalidated certain data sets. These examples, which are specific to individual data flows highlight that metadata must be managed through the lifetime of the observation (e.g. to facilitate recalibration, data quality assessments, modifications and flagging of observations), at many distinct points in the data flow, not just at the time of measurement. They also highlight that there is a need to introduce better metadata management to avoid similar issues in the future. 

More general metadata requirements will then be discussed—relating to the full data flow for both contemporary and historical ocean observations—and what is missing at the moment which impacts data users and those monitoring observation programs (including network status and data quality). 
