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Motivation: Root-Zone Soil Moisturgs /& sy

AWater content in 61 m of soil
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Motivation: Snow Water Equivaleniy \ & ey

ASWE estimates from mufiequency microwave
a Multi-Dataset Mean SWE b Mean SWE / Spread
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Mudryk et al., 2015

AModel spreads 0f50% to 250%,common in midatitude regions
GNSS"'R
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Motivation: Snow Water EquwalenéN@OPI
ASWE retrieval fror’soOpphase . . . .
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ALong (~1m) B®and wavelengtlt increase phase wrapping interval
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Problems in Sensing <500 MHz SN@DF’l

ESABIOMASS Microwave Observatory ddubcanopyynd
| Subsurface (MOSS)

J0m Circular AM2 Astro Mosh Refloctor
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12-m Large Deployable Reflector (LDR)

435 MHz Operations prohibited over N. Concept: 3ém deployable antenna (435/137 MH:z

America and Europe due to Space Obje
Tracking Radar (SOTR) [ESASD 2010 foghaddam, et al. TGARS V 45, N 8, 2007,

GNSS+R , = DOI:10.1109/TGRS.2007.898236]
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P-band SoOpDemonstrations SN@ oDP)

ASignals of Opportunity Airborne Demonstrator (LB

Strong Response over water First Fresnel zone
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P-band SoOpDemonstrations
ASnow observations (JPL RTD)

Fletrleved SWE vs In-situ SWE
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SNOOPMiIssion Description

A2018InVESBelection
AObjectivec In Space Validation of ti®@oOptechniquein Pband

ANecessity of Space validation:
1. Demonstrate sufficiensignal coherenceat orbital altitudes
and speeds to make phase measurement
2. QuantifyRFI from spacéroad field of view, global
distribution of measurements)

3. Model prediction and instrument tracking validated for orbita
delay and Doppler.
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SNOOPI Instrument Heritage

SN@Opl

ALow Noise Front End (LNFR): NASA GSFC

ACubesaform factor (90 x 96 mm) derived from 1IP13 experience
A4 channels, 80 dB available gain, internal calibration paths

\; - ,)
| e RFE CAD model  Prototype during

population
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rument Herl
SNQOPI Instrument Heritage SN@OPI
ADigital Back End (DBE): NASA JPL

ABased orCionGNSS receiver fdiyvak/ CICERO (TR
AChanges:
AOff-the-Shelf Radolerant highrel CSP computer (TRL 8)
AP-band capability
ALeveragexisting projectsSunRISENd GNSSP)o
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