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Geographical distribution of the upper percentile
(top 2%) of the measured polarimetric phase shift
(Ag¢ ) from all ROHP observations

Each dot color denotes a vertical region where
the A¢ from all rays were averaged

The color contour background is GPM-IMERG
averaged over the same 3-month period

Geographical agreement with known global
precipitation patterns

A¢ adds an indication of vertical precipitation
structure to the (7, g, p) profile

Purpose of this investigation is to characterize
the A¢ profile, to facilitate its science usage



Relating Polarimetric Phase Difference to Precipitation Structure

(exaggerated depiction)
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Polarimetric differential phase shift A¢p due to rainis a
path-weighted sum =

0.35(25) + 0.1(25) + 0.8(25) + 0.05(25)= 14.5 deg= 5 mm

This value would clearly indicate the presence of /
heavy precipitation somewhere along the ray path
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However, different combinations of
path lengths and rain intensities yield
a similar phase difference



Long Heritage in Polarimetric Doppler Radar Community
forward scattering
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Assessing ROHP with Current GPM MW Radiometer Constellation

ROHP Cal/Val has been done to date separating data by “near-surface” precipitation
from GPM-IMERG data (Padulles et al, 2020)

The polarimetric signal responds to the precipitation vertical structure along each ray
path. Further assessment requires an observational dataset that has 3-D condensed
water content structure

Very few coincidences and ray-alignments within narrow swath GPM dual-frequency
radar (DPR, 240-km Ku-band swath; 240-km Ka-band after May 2019) to compare
with Ag¢ profile

Use wide-swath GPM passive MW radiometer constellation (GPM/GMI, GCOM-
W/AMSR-2, NPP/NOAA-20 ATMS, MetOp/MHS, DMSP/SSMIS, etc.)

Vertical profiles of the condensed water content provided by the Emissivity Principal
Components (EPC) passive MW precipitation profiling algorithm, whose a-priori data
comes from the DPR (Utsumi et al 2020, Turk et al 2018)
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coincidences passive MW Ray-tracing
ROHP/GPM scans covering along same
constellation all RO rays from 0.1-km level
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ROHP 2019/04/15 0544 UTC
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Water Path Profile
(sum along each ray)
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Detection Characteristics: Total Rain+lce Water Path

ROHP Rays (Passing QC)
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Scattering of particles — Simple prolate spheroids
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Normalized histogram
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Normalized histogram

Hydrometeor Asymmetry Characteristics

Normalized Histograms
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Relation to Humidity Structure
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Summary

A poor man’s simple forward operator was developed using passive MW profile retrievals and
a ray tracing model, to compare a large number of simulated and observed A¢ profiles

Even with perfect knowledge of the microphysics, cloud geometry relative to each ray is
important to interpret (and simulate) the A¢ profile - challenging to accurately forward model

Therefore, the relation between A¢ and the total condensed water path was performed on a
collective basis using detection statistics. FAR < 0.2 for total water path > 20 kg m2, esp. for
rays that don’t fall below the freezing level height

Overall “qualitative agreement” with range of axis ratio of precipitation-sized ice phase
hydrometeors noted by others (eg Matrosov et al 2005), and “rain-only” rays

Using A¢ as a proxy for convection, sensitivity of precip to vertically-resolved moisture?

PAZ data are openly available, investigations and collaborations welcomed
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