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Background 
§  Knowledge of the spatial and temporal distribution of soil moisture is 

critical for meteorologic modelling due to land-atmosphere interactions. 
Such information can only be provided using a combination of remote 
sensing and models. 

§  Microwave remote sensing is the only approach to have all‐weather 
observing capabilities, and to have a response that is directly affected 
by the water content in the near‐surface layer of soil.  

§  Despite their poor spatial resolution, passive microwave radiometers 
are less affected by vegetation and surface roughness than radars, 
making them the preferred option for dedicated soil moisture missions 
to date. 

§  While passive microwave soil moisture missions have a 0.04 vol/vol 
accuracy target, radar products struggle to achieve a 0.06 vol/vol 
accuracy. 
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Passive microwave C-band missions 
§  SMMR  1978-1987 

§  AMSR-E  2002-2011 

§  WindSat  2004-              (5 years design life) 

§  AMSR2  2012-              (minimum 20 years series of satellites) 

§  Spatial resolution ~50 km 

§  Repeat coverage 1-2 days 
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Gap has been filled using SSM/I (k-band) 
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Daily Rainfall Daily Soil Moisture Anomaly 



Active microwave C-band missions 
§  ERS-1/2   1992-2011 
    MetOp ASCAT  2007-     (guaranteed continuity to beyond 2020) 

–  Spatial resolution  ~50 km 
–  Repeat coverage  ~3 days 

§  EnviSat ASAR  2002-2012 
–  Spatial resolution  1 km (global mode) 
–  Repeat coverage  3-8 days 

§  Sentinel-1   2014-  (20 years operational cover, but global?) 
–  Spatial resolution  1 km 
–  Repeat coverage  6-12 days (2 satellites) 
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Passive microwave L-band missions 
§  SMOS   2009-  (5 year design life) 

§  Aquarius*   2010-  (3 year design life)   

§  SMAP*   2014-  (3 year design life) 

§  SMOS Follow-on  Proposal (possibly 2019) 

§  SMOS Next   Proposal (possibly 2022) 

         *Active and Passive   
§  Spatial resolution ~40 km radiometer, except for Aquarius (~100-150km) and SMOS Next (~4km)  

§  Temporal repeat   2-3 days, except for Aquarius (8 days)   
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SMOS vs SMAP 
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 Source: CESBIO 
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RFI 
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SMOS 
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Merlin et al. (2011) 

DisPATCh 1km 
downscaling 



SMOS Follow on 
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Same design (risk reduction) 

Several copies (cost reduction) 

Correct mistakes (RFI!) 

 



SMOS Next 
§  Same specs as SMOS but resolution of 2-5km and 3x improvement in 

sensitivity 

§  Uses baselines in a different way 

§  Requires  
formation flying 

§  Uses space and  
time for image 
synthesis 

§  Phase 0 study at 
CNES 
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Active microwave L-band missions 
§  SAOCOM  2015-  (3-5 years design life) 

–  Spatial resolution  ~1 km 
–  Repeat coverage  8 days (2 satellites) 
–  Only Europe and Argentina? 

§  GARADA  Proposal 

–  Spatial resolution  100m 
–  Repeat coverage  3 days (2 satellites) 
–  Only Australia 
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Closing remarks 
§  Best options for operational activities such as meteorological 

forecasting are currently: 

–  AMSR2 (and its fore-runners) 
–  ASCAT and/or Sentinel (if coverage is available) 

§  Would not use just one; they are complementary … 

§  There are limitations in terms of sensing depth, spatial coverage (due to 
vegetation) and accuracy, as both are C-band missions 

§  Be aware of the limitations of operational soil moisture products from 
these missions 
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