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GCOS Salinity ECV 
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Sea surface Salinity (SSS) and Climate 

Sea surface salinity (SSS) is largely controlled by the balance between evaporation 
(E), precipitation (P) together with freshwater run-off (FW). The large-scale 
horizontal distribution SSS patterns generally shows high surface salinity in regions 
where E > P, and low salinity found in regions of excess P + FW. 
The subduction of surface water transfers the SSS signal into the ocean interior 
linking subsurface salinity distributions to patterns of E, P and FW run-off. Changes 
in global ocean circulation are driven largely by thermohaline circulation, and are 
one of the likely causes of the current global warming hiatus. 
Diagnosis and understanding of ocean salinity trends is important because 
variations in SSS (together with temperature) affect ocean circulation and 
stratification, and thus the capacity of the ocean to store heat and carbon, and 
impact biological productivity. Long-term salinity changes and consequent density 
structure changes influence regional sea level change. 
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Sea surface Salinity (SSS) and Climate 
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Sea surface Salinity (SSS) and Climate 

•  SSS observations are a key parameter for monitoring the global water cycle 
(evaporation, precipitation and glacier and river runoff). 

•  The subduction of surface water transfers the SSS signal into the ocean interior 
linking subsurface salinity distributions to patterns of E, P and FW run-off. 

•  Diagnosis and understanding of ocean salinity trends. 
•  To understand the role of salinity in the closure of the hydrology cycle 

especially in global climate modelling 
•  As a key indicator of ocean acidification 
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Sea Surface Salinity:  GCOS ECV Requirements 

GCOS Requirements 

Freq. Resolution Uncertainty Stability/
decade 

Sea-surface 
Salinity 

Hourly 
to 

Monthly 
1-100 km 0.01 psu 0.001 psu 
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Sea Surface Salinity – International Context 

•  World Climate Research Programme - Climate and Cryosphere Project (CliC) 
•  Joint Commission for Oceanography and Marine Meteorology (JCOMM) 
•  WCRP Climate Variability and Predictability (CLIVAR) 
•  Satellite and In Situ (SISS) Working Group 
•  Observations for Model Intercomparison Projects (obs4MIPs) 

Ocean salinity from ESA's SMOS Earth Explorer 
(ESA/IFREMER) 
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Sea Surface Salinity – Satellite Instruments 

SMOS   L-band interferometer  2009- 
Aquarius  L-band radiometer  2011-2015 
SMAP   L-band radiometer  2015- 
AMSRE   C-band radiometer  2002- 
AMSR-II  C-band radiometer  2012- 
 
Note: Other satellite mission data may be used where appropriate within the 
SSS_cci project such as novel satellite roughness measurements (e.g. SAR imager, 
altimeters, GNSS, CFOSAT, sun-glitter, scatterometers etc.). 
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Sea Surface Salinity – Key Issues for CCI+  

We need to pay particular attention to: 
•  Climate model inter-comparison exercises, including CMIP6. 

•  Scientific research into the impacts of changes in SSS on: 
1) Global Water cycle 

2) Ocean acidification 
3) Ocean-atmosphere interactions 
4) Ocean circulation 

5) Extremes 
6) Other relevant issues 

•  Potential requirements for sea surface salinity ECV products from other CCI projects, and 
in particular from the Sea-Ice_cci, Sea-State_cci and Sea-Level_cci projects. 


