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Motivation: Root-Zone Soil Moisture

ÅWater content in 0-1 m of soil

ÅDepth of absorption by plants

ÅL-band penetration ~5 cm

ÅL4 RZSM data products from 
assimilation
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Motivation: Root-Zone Soil Moisture

[Pablos, et al. Remote Sensing, V10, N7, DOI: 10.3390/rs10070981]
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Motivation: Snow Water Equivalent
ÅSWE estimates from multi-frequency microwave

ÅModel spreads of -50% to 250%, - common in mid-latitude regions

Mudryk et al., 2015
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Motivation: Snow Water Equivalent

ÅSWE retrieval from SoOpphase

ÅLong (~1m) P-band wavelength ςincrease phase wrapping interval
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Problems in Sensing <500 MHz

12-m Large Deployable Reflector (LDR) 

435 MHz Operations prohibited over N. 
America and Europe due to Space Objects 
Tracking Radar (SOTR) [ESA SP-132, 2010]

Microwave Observatory of Subcanopyand 
Subsurface (MOSS) 

ESA-BIOMASS

Concept: 30-m deployable antenna (435/137 MHz).  

[Moghaddam, et al. TGARS V 45, N 8, 2007, 
DOI:10.1109/TGRS.2007.898236]
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ÅSignals of Opportunity Airborne Demonstrator (IIP-13)
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P-band SoOpDemonstrations

Strong Response over water

Resolution approximately

First Fresnel zone
Possible RFI ? 
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ÅSnow observations (JPL RTD)
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P-band SoOpDemonstrations

[Shah, et al., 10.1109/LGRS.2016.2636664] Presentation 12:30 Weds
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SNOOPIMission Description

Å2018 InVESTSelection

ÅObjective ςIn Space Validation of the SoOptechniquein P-band

ÅNecessity of Space validation:
1. Demonstrate sufficient signal coherence at orbital altitudes 

and speeds to make phase measurement 
2. Quantify RFI from space (broad field of view, global 

distribution of measurements)
3. Model prediction and instrument tracking validated for orbital 

delay and Doppler.
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SNOOPI Instrument Heritage

ÅLow Noise Front End (LNFR): NASA GSFC
ÅCubesatform factor (90 x 96 mm) derived from IIP13 experience

Å4 channels,  80 dB available gain, internal calibration paths  
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RFE CAD model Prototype during 
population
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SNOOPI Instrument Heritage
ÅDigital Back End (DBE): NASA JPL
ÅBased on CionGNSS receiver for Tyvak/ CICERO (TRL-8)

ÅChanges:

ÅOff-the-Shelf Rad-tolerant high-rel CSP computer (TRL 8) 

ÅP-band capability 

ÅLeveragexisting projects (SunRISEand GNSSPro)
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