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Objectives

ADevelop soil moisture (SM) retrieval algorithms
using CYGNSS data along with ancillary datasets
used by the SMAP mission processing system to
produce a CYGNSS soll moisture product with the
best consistency with the SMAP soll moisture;

AlLeverage the established SMAP cal/val program to
guantify the accuracy and spatial resolution of the
CYGNSS products with error budget tables.
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CYGNSS-SMAP Match Up
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ACYGNSS data
AVersion 2.1
AlLevel 1 data
A Flags: Most of the quality flags are checked for
A Excluding all Block IIF GPS s/c

ASMAP Data
A SCAV Soil moisture < 5 kg/m?2
A Gridded NDVI VWC
A Surface roughness (baseline and DCA h)

ACYGNSS-SMAP data match up
A Distance: within 15 km
A Time: within 1 day
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CYGNSS Reflectivity Calculation

A Assuming a radar equation for a coherent signal similar to [1]:

R N SN S
where
IS the received power reflected by the surface,
IS the peak power of the L1 DDM of reflected power,
IS the estimated noise floor,
L 'O is GPS Equivalent Isotropically Radiated Power (EIRP),
‘0O is antenna gain towards the specular point,
A'Y is the distance between transmitter and specular point,
A 'Y is the distance between receiver and specular point,

A 3( is the average reflectivity, and _ is GPS wavelength (19 cm).
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A Average reflectivity can then be computed:
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[1] Clarizia et al., 2018
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CYGNSS Reflectivity
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CYGNSS Reflectivity vs. SMAP SM
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& VWC

Soil Moisture for Various Incidence Angles
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Effect of VWC & Soil Moisture
N 1
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NASA

Effect of VWC & Incidence Angle
.

Data are stratified into every 10 degrees in
Incidence angles

Incidence Angles 10-20 Incidence Angles 20-30 Incidence Angles 30-40 Incidence Angles 40-50 Incidence Angles 50-60

Reflectivity [dB]

Similar features for all incidence angle bins.
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Dependence on VWC for SM of 0.2 &
. '

Excellent linear dependence for all incidence angles

Jackson an&chmuggeRemote
Sensing Environment, 1991
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