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Description

In 2000 it was recognized that available SST measurements could meet the stringent accuracy and timeliness criteria required for operational ocean prediction. To address this situation, a Global Ocean Data Assimilation Experiment (GODAE) Pilot Project called the GODAE High-Resolution SST Pilot Project (GHRSST-PP) was initiated.  The GHRSST Pilot Project developed a vigorous international community and in 2008 matured into the Group for High Resolution SST with the official end of GODAE. In that time, the GHRSST-PP was able to meet both the requirements for operational ocean prediction and begin the development of longer-term climate data records.  Through its community based efforts, GHRSST was successfully able to implement a framework that integrates satellite and in situ observations, develop and implement SST quality control procedures and systems operating in real time, generate standards based data products, provide near real time access to satellite data sets, and develop error bars based on sensor specific uncertainties for each satellite measurement.  In addition, GHRSST has conducted research and development for scientific questions relating to sea ice and SST, diurnal warming, and SST uncertainty estimation.  Through its achievements, GHRSST revolutionized the way in which satellite and in situ SST observations are provided and used by a large user community including process and climate scientists, operational ocean and NWP forecast centers, and marine ecosystem managers.

This paper will first review the development of SST over the past 10 years focusing on the GHRSST experience and reporting the successes and challenges of the last decade.

The second part of the paper will focus on the challenges for SST in the next 10 years including:

(i) Changing blend of in situ and satellite SST data for diverse applications

(ii) Inclusion of L1b brightness temperatures as a product of choice for many operational users 

(iii) Requirements for monitoring Satellite and in situ observations

(iv) Constant vigilance and research required to maintain meaningful measurement and product errors

(v) Need for improved in situ measurements to characterize and resolve global Diurnal Variability on a daily basis

(vi) Need for high resolution <1km data in coastal zones

(vii) The future security in planed passive microwave data sets required to address the clear sky bias inherent to infrared observations from space.

(viii) Need for better feedback from data assimilation systems (e.g., observation weights rejection statistics) to observing system practitioners

(ix) Synergy and integration of SST data across other parameters (e.g.  Wind, Salinity, Waves, Fluxes)

(x) New multi-product reanalysis for satellite era based on complementary satellite and in situ data at high resolution as part of SST CDR-> ECV production 
(xi) Specification and requirements for new in situ data to support data integration, monitoring including ground based radiometers, diurnally resolving Moorings, ARGO with additional sensors and the OceanSites approach

(xii) How to meet the coastal challenge for high resolution SSTs @ 50-100m, Accuracy 0.3K, tidally resolving (hourly)

(xiii) How to meet the Open Ocean challenge for high resolution SST’s @ 1km, global, 0.3K, stable to 0.05K over 10 years (CDR) 

(xiv) Better treatment of Lake temperatures and SST coastal zones where tidal regions with large wet/dry areas are a problem.
(xv) Better Integration of sea ice and SST in the marginal ice zone

(xvi) More secure SST observations in the ice free waters of the Arctic.

(xvii) Better cloud detection without loss of data at strong SST gradients.

(xviii) The requirements for future integrated satellite and in situ observing systems for SST.

