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Description

This White Paper aims to help the community make informed decisions about future observing systems using lessons learnt from our work with past and current observations of SST and sea ice.

We will start by providing a description of the uses of historical (century-long) SST analyses, e.g. climate change projections, seasonal-to-decadal forecasting systems and research into climate variability.

The main problems and progress in the development of multi-decadal SST analyses will then be outlined. These are:

(i) systematic biases and their correction: characterization of the changing nature of biases through the record and how the abundant observations of the last decade can be used to help identify and correct various platform-dependent biases

(ii) "random" uncertainty estimates in in situ data: why they are important; how the abundant in situ and satellite data of the last decade has helped progress and how better understanding of high resolution physical processes (diurnal variability, vertical profile of temperature in first few metres) has also helped.

(iii) sea ice and marginal ice zone SST: why this is important; recent progress due to modern data; recent progress with historical data

(iv) climate variability and change estimation and the effect of analysis methodology

We will then look forward to outstanding problems and future observing system needs. These are: 

(i) the need to maintain data abundance and distribution, redundancy and stability of the observing system; 

(ii) the need for both in situ and satellite observing systems (see also the White Paper by Donlon et al, Successes and Challenges for the Modern SST Observing System); 

(iii) the need to maintain long enough overlap periods between sequential satellite missions for accurate trend estimation; 

(iv) requirements for future sea ice observations; 

(v) the need for further recovery and interpretation of historical observations;

(vi) recommendations for further developments in analysis methodology

(vii) recommendations for further developments in bias corrections (how can future observations help?)

