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GPS Polarimetric Radio Occultation (GPS-PRO) Actual PRO data and statistics
« GPS-PRO Is an effective technique to profile vertical moisture and « The phase and bending angle shift due to precipitation are shown after
precipitation structure simultaneously [Cardellach 2019]. calibrating the phase difference [Padulles 2019] on the impact parameter domain
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e Up to now, the PRO has been studied using polarimetric phase shift assuming N bnadtturad  phaseditcad
geometric optics propagation through ray tracing techniques. —— » Statistical results show that the mean phase shift and the bending angle shift
* GPS-RO bending angle observations are more commonly variance is sensitive to different level of precipitations.
used Iin data assimilation process R
 the propagation of the PRO signals is likely to suffer . i el | {— S e T pesedtt ||
the multipath effect due to large moisture variance at = . [T 2mm (mean) A it R case number
lower troposphere = ¢ Commes | 3T o et H [ 120
T .
In this research, we studied the polarimetric phase and TRy T 3 g’ T+ 1 T
bending angle difference retrieved by the radio-holographic e E E T -
(RH) method for multipath effect mitigation and data £ £ B T+ T
assimilation purpose. ;; = /4 o0
A(l) " " El / l | { \ #
MPS Simulation and Phase Matching method J SN 5 | |
& alpbha_diff {,uflad‘: : v phastigiff {raﬂt.i;S o ’ ‘ Frec?pitatiﬂn {m:"i.l"hr} ’ ?
Phase simulates the wave propagation of « Case study (20180525_0220paz_957) with GPM colloca_tlc_)n _also s_hows good
Screens | /|/|/‘/ PRO signals through hydrometeors: agreement between phase or bending angle shift and precipitation altitude
o lI][ll Rain —————p d(a) y B - - 3%
GPS v | I I I ~l Rate (X(a) e G——
N . o 4 = = é
DSD: M-P moael Phase £ s i = % =
;’ | Axis-ratio: B-C model Matching g .3 i ——
:‘ Earth i LEO Scattering: [Gresh 1990] 4 = . e
‘ / trajectory 2
AN === OA(T) 2 2 I
(2 D) M PS q)(t) E1'[IIIIZI -7/5 =50 =25 0 25 50 75 ° ° —ZILCI éI lID CLD 4 —{;t 2 Cllﬂ DIE 0.4
CTEesmemet ] i ___x(km) i ] alpha diff (urad) | phase_diff (rad) |

¥
Sesenessessirates - TP
5.5 eesuscececs

I-l-'.'

 The sensitivity tests based on MPS show that both phase and bending angle
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shift on impact parameter domain are sensitive to the range, height, and 5.0 - R0
strength of the precipitation and above the statistical noise level (~2urad). _ teieie
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