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Status of SMAP Mission

• SMAP launched on Jan 31st, 2015
• Science data acquisition started in April, 2015
• SMAP Radiometer and Radar worked in tandem with great success
• SMAP Radar malfunctioned on July 7th, 2015
• SMAP Radar is currently inoperable
• SMAP released Beta-Product to public on October 31st, 2015
• SMAP science data acquisition operation finished one year in April 

2016
• SMAP released Validated-Product on April 30th, 2016
• SMAP data is now freely available to public through the NASA DAAC 

at NSIDC



SMAP L2SMP Product



SMAP L2SMP Product

SMAP L2SMP global images of 
soil moisture including (top) 
or 
excluding (bottom) flagged 
data.



SMAP L2SMP Product Validation



SMAP L2SMP Product Validation

ubRMSE: 0.039 m3/m3



SMAP L2SMAP Product at 9 km

SMAP L2SMAP 
global images of 
soil moisture 
including (top) 
or 
excluding (bottom) 
flagged data.



SMAP L2SMAP Product at 3 km

SMAP L2SMAP 
global images of 
soil moisture 
including (top) 
or 
excluding (bottom) 
flagged data.



National Aeronautics and 
Space Administration

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

Finer Details of Soil 
Moisture Captured 
in Increasing Spatial 

Resolution L2_SM_AP 
Active-Passive (3 
km)

L2_SM_AP 
Active-Passive (9 
km)

L2_SM_P Passive 
Only (36 km)

Detail Captured by SMAP Active-Passive Approach, July 1st, 2015

Example over
Ethiopia,
East Africa

Comparison of SMAP 
Active-Passive Soil 
Moisture (3 km and 9 
km) with the Passive-
Only (36 km) soil 
moisture 

SMAP L2SMAP Product Validation



SMAP L2SMAP Product Validation



SMAP L2SMAP Product Validation



SMAP L2SMAP Product Validation

ubRMSE: 
0.0418 m3/m3



SMAP Post-Radar Period

• Lead to many research to recover the lost 
capabilities of the SMAP mission due to the radar 
failure.

• Two Approaches are followed:
-- Enhancing the SMAP radiometer resolution
-- Fine Grid processing of SMAP L2SMP data
-- Ingesting SAR data from different satellite for  

high resolution soil moisture



SMAP Radiometer Resolution Enhancement

Three days simulation
Expected resolution ~25 km
Gridded at 9 km

BACKUS GILBERT Approach



Existing
Standard Grid (SG) Processing

Proposed
Fine Grid (FG) Processing

36 km

9 km

On SG, radiometer data transition is not fully 
captured from one box to another offset by 36 

km

Box 2

Box 1

36 km

9 km

On FG, radiometer data transition is more fully 
captured from one box to another offset by 9 

km

Box 1

Both fore- and aft-look 
data are used in SG 
processing

Both fore- and aft-look 
data are used in FG
processing

Box 2

Box 3

Box 4

Box 5

The composition of the L1B 
footprints used in the gridding 
process changes for each FG box

SMAP Fine Grid Processing For Radiometer



SMAP Fine Grid Processing For Radiometer



Why Sentinel for AP Algorithm

SMAP ST #7 • JPL, Feb 2- Feb 4, 2016

SMAP-Sentinel Active-Passive Product



Why Sentinel for AP Algorithm cont’d

Recommendation: Is to use Sentinel data because it is free, has better revisit interval, and 
has the required co-pol and x-pol measurements. With Sentinel-1B, the revisit interval will 
improve further.

SMAP-Sentinel Active-Passive Product



SMAP and Sentinel Global Overlap

SMAP ST #7 • JPL, Feb 2- Feb 4, 2016

Hrs

May 17, 2015

With the current orbits characteristics of SMAP and Sentinel the average time difference is ~18 hours that 
includes the Sentinel Asc. and Des. Overpasses for any given SMAP swath.

Descending 
SMAP Orbits

Ascending 
SMAP Orbits

SMAP-Sentinel Active-Passive Product



SMAP-Sentinel Active-Passive Product
SMAP Active-Passive Algorithm



m3/m3

SMAP-based 3 kmSMAP_Sentinel-based 3 km

Retrieved Soil Moisture

Saudi Arabia Saudi Arabia

Southeastern part of Australia Southeastern part of Australia 

SMAP-Sentinel Active-Passive Product



• Expected impacts on retrieval performance compared to L3_FT_A are related to:
-change in sensitivity from the active to passive case (will assess during period 
of radiometer and radar overlap, including low res s0

-increased spatial classification error due coarser resolution (36 vs 3 km)  

Comparison with Active ProductL3-FT-A vs. L3-FT-P

Du et al., 2014

SMAP Radiometer-based F/T Product



Conclusion

• The SMAP Validated-Products are already 
released and the products met the mission 
requirements

• The SMAP mission finished one year in 
April’16

• SMAP-Enhanced Products are being tested 
and look promising. As per proposed 
schedule, the SMAP-Enhanced products will 
be released by April’17.
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