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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 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.
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Finer Details of Soil 
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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
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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



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 ST #7 • JPL, Feb 2- Feb 4, 2016

May 15th to 17th, 2015.     Coverage shown based on Sentinel IWS SDV data

Currently, the total spatial coverage of Sentinel in IWS mode with co-pol and x-pol 
measurements are sparse. We also plan to use the IWS only co-pol measurements 
to increase the spatial coverage for any given day.

Sentinel Data Global Overview

[dB]



SMAP (Asc or Des) 
Swaths for One Day (T)

(L3 file)

Sentinel Data (Asc and 
Des) for day (T) 

Corresponding to the 
SMAP L3 data 

Sentinel Data (Asc and
Des) for -24 hours (T-1 
day) Corresponding to 

the SMAP L3 data 

Sentinel Data (Asc and
Des) for -24 hours (T+1 
day) Corresponding to 

the SMAP L3 data 

SMAP (Asc or Des) and Sentinel 
Data (Asc and Des) Collocated 

for the given day (T)

SMAP and Sentinel Global Overlap



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 ST #7 • JPL, Feb 2- Feb 4, 2016

Active Passive Algorithm using Multi-Sensor 
(SMAP Radiometer and Sentinel Radar) data

Forward model used for Beta estimation

VWC scales 
d and vol

β has 
angular 
dependenc
e



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



Backscattering Coefficient σ0 (June 29, 2015)

44.696 47.095

44.322 46.747

2.062 2.372

2.801 1.582

-7.605 -6.989

-5.311 -10.595

0.862 0.766

0.451 0.492

Vegetation water content
(kg/m2)

Sensitivity parameter 
βh 

Sensitivity parameter 
Γ

hv

hh

1 km                                    3 km                                      9 km

Estimated parameters in 36 km EASE grid across study area
RISAT Incidence angle

(deg)
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Test of Active-Passive Approach 
Using SMAP and RISAT data



Disaggregated Brightness Temperature (June 29)

Brightness Temperature Map 
(a) 36 km resolution (b) 09 km resolution (c) 3 km resolution (d) 1 km resolution
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Test of Active-Passive Approach 
Using SMAP and RISAT data



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-Sentinel Enhanced Product is being 
tested and the looks promising. As per 
proposed schedule, the SMAP-Sentinel 
Enhanced product will be released by April’17.
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