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Despite numerous technological advances over the last several decades, ship-based hydrography remains the only method for obtaining high-quality, high spatial and vertical resolution measurements of a suite of physical, chemical, and biological parameters over the full water column.  
Ship-based hydrography is essential for documenting ocean changes throughout the water column, especially for the deep ocean below 2 km (52% of global ocean volume).  Hydrographic measurements are needed to:

· Reduce uncertainties in global freshwater, heat and sea-level budgets

· Determine the distributions and controls of natural and anthropogenic carbon 

· Determine ocean ventilation and circulation pathways and rates using chemical tracers

· Determine the variability and controls in water mass properties and ventilation
· Determine the significance of a wide range of biogeochemically and ecologically important properties in the ocean interior

These results will be critical for evaluating ocean general circulation models and providing data constraints for inverse models.  In addition, ship-based hydrographic measurements provide a guaranteed standard for validating new autonomous sensors and a reference/calibration data set for other observing system elements (in particular Argo profiling floats, surface drifting buoys and gliders).  Hydrography cruises also provide cost-effective deployment opportunities for these instruments.

It is time to consider how future global ship-based hydrography can build on foundations established by the global surveys of WOCE, JGOFS, and CLIVAR.  The IOCCP and CLIVAR, with input from SOLAS and IMBER, developed the Global Ocean Ship-based Hydrographic Investigations Panel (GO-SHIP) to bring together interests from physical hydrography, carbon, biogeochemistry, Argo, OceanSITES, and other users and collectors of survey data, 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.  
The white paper will include observing program recommendations, including temporal and spatial sampling requirements, core variables, measurement methods and protocols, data sharing and release policy, data assembly and archival, data products and synthesis activities, and a proposal for a sustained network of decadal and high-frequency repeat hydrography lines.
While it is essential to maintain a repeat hydrography program firmly linked to national, regional and global research programs, some elements of coordination and implementation could benefit from a more sustained approach, including the development of

· a sustained international coordination body for integrated, interdisciplinary repeat hydrography;

· a single, international information and communications forum to facilitate field program planning, agreements on standards and methods, data sharing, and synthesis activities; and

· coordinated international data management activities.

The white paper will also document community efforts to develop a global coordination activity, building on existing national programs and data and information centers.
