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Major changes that affect R estimates in V5

e Calibration change in L1 (Positive effect)

— Z increases from V4 by
e KUuPR: +1.3 dB, KaPR(MS): +1.2 dB, KaPR(HS): +1.2 dB

* Introduction of DSD database for single-freq.
algorithms (Ku-only and Ka-only, DPR outer
swath) (Negative effect)

— Based on DSD estimates from DPR algorithm

— Used as the new default R-D, relationships

— Given at every 5 deg by 5deg box every month

— Categorized by land-ocean, stratiform-convective
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Large €implies smaller Dm for a given R than the default model
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GPM V5 Test Products

KuMS is the Ku ifovs within the DPR MS scan

GPM V5 (ITE114) Ocean 65S to 65N Monthly Zonals (AWM)
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DPR - MRMS

Zonal rain comparison:
DPR(MS) (ITE113) and MRMS MNQ,

June 2014 — May 2015

MRMS: 0.01 deg, hourly data,
— DPR overpass time only
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Difference (%)

Comparisons of KuPR rain estimates
with AMeDAS rain gauge data

(KuPR — Gauge)/Gauge 6 areas
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Two years of data from June 2014 to May 2016
AMeDAS data at overpasses only
Gauge data are 10 min data immediately after the overpasses <1
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Rain total is estimated at each 0.5 X 0.5 deg. box, and means and Longitude
standard deviations of 6 colored areas are calculated.

To exclude snow fall data, if the surface temperature is below 6

degrees, data in that box are not used.



Minor changes in V5

Calibration adjustment to remove small trend in L2

Addition of “flagSigmaZeroSaturation” and “snowlceCover” flags in
Preparation module and new surface types (sea-ice and snow-covered
land) in the look-up tables for SRT

Increase of the upper limit of D, from 3 mm to 5 mm for Ku-only and DPR
outer swath
Conditions for extending the lowest valid echo to the surface
— Precip echoes at more than 23 range bins
-> Liquid precip echoes at more than 7 range bins
Adjustment of sidelobe cancelation parameters
Improvement in the Classification Mode

» zFactorCorrected is used instead of zFactorNPcorrected to identify convective
storm in the second loop. (increased convective ratio slightly)

e A new threshold is introduced to avoid misidentification of stratiform rain with
BB as convective.

* Convective winter storms with ocean (lake) effect are flagged.
Introduction of new flags
» flagHeavylcePrecip, flagSurfaceSnowfall, flagAnvil
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flagHeavylcePrecip

near Napoli, 05 September 2015

flagHeavylcePrecip

Ku decision

] Z(ku) > 45 dBZ
M 5= 2k > 40 a2
B 40 5= 2(kw) > 35 dBZ

+
Ka decision

Z(ka) > 40 dBZ
B 40 5= 2(ka) > 35 dBZ
L] 35 5= 2(ka) > 20 dB2

+
DFRm decision
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flagHeavylcePrecip

Ft. Worth, 26 May 2015
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flagHeavylcePrecip

North Eastern Japan, 18 January 2016

Vertical Cross Section of Ze and DFRm
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flagSurfaceSnowfall

North Eastern Japan, 18 January 2016

Pixels with flagSurfaceSnowfall and
surface observation
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flagAnvil is set when

flag Anvil

— Some echo above 0OC + 500 m

— No echoes (Z < 15 dBZ) for more than 1 km below
the bottom of the anvil echo

— Anvill: No significant echo below anvil

— Anvil2: Some echo exists below anvil

Definition of anvil

)

flagAnvil is

unsigned char [angle bin]
(Ku-only, Ka-only, Dual-freq.)
Independent of rain type flag.

i >500 m
h 0C

N
N

raintype 0 S/C 0 S/C 0

anvil flag e SIS
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Anvil flag should be independent
of rain type flag (see below)
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Winter precipitation type by the extended DFRm method (Examples)
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Improvement expected in V6

Change KaHS scan pattern to outer swath (VO5B?)
— better classification and rain estimate for full swath

Improved classification algorithm

— Stratiform, convective + additional sub-categories(?)

Improved PIA estimate by SRT
Mitigation of rain effect in SRT
Improved sidelobe echo mitigation

Introduction of NUBF and multiple scattering
flags



TRMM/PR V8

Level 1 data will be
— re-calibrated.

— changed into the same format as DPR L1.
* interpolated data for over-sampling bins

— L1 code has already been submitted to NASA & JAXA

Level 2 data will be processed with essentially the same
algorithm as KuPR single freq. algo.

— Differences from KuPR algo.
* sidelobe echo removal code
* sigma0 database

— Difference from PR V7
* solver module for KuPR differs from 2A25 in many aspects
* improved beam-mismatch correction
* removal of trend in calibration factor
 clutter removal routine
* classification algorithm
* sigma0 database



Use of over sampling data

Echo count Echo count Echo power
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PR V7, normal sampling data are used to calculate rain rate.
Range bin size is ~250m.

PR V8, both normal and over-sampled data are used.
Data are interpolated where no over-sampled data are available.
Range bin size is ¥125m to be the same as KuPR.
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g stability during 20 years

onpc(8, Uro) = onpc(9,8)

(wind velocity 8 m/s & radar beam zenith angle 9 degree)
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(*1) 6° of PR v8b18 is almost the same with the latest PR V8.

Sea surface wind data obtained by TMI v7.1 and GMI v8.2 are provided from Remote Sensing Systems. 18



Summary

DPR(MS)’s Rain estimates from V5 seem reasonable.
— DPR(MS)’s Rain estimates agree well with MRMS and AMeDAS.
— Agreement with COMB and GMI is good, too.

— The increase of DPR estimates is mainly by the increase of Z_ due to
the calibration change.

R estimates with KuPR V5 decreased, but it now agrees better
with the corresponding DPR estimates than V4.

— The decrease of KuPR V5 is a result of change in the initial default DSD
parameter.

New flags (flagHeavylcePrecip, flagSurfaceSnowfall, flagAnvil)
seem to work reasonably well.

PRV8/05 L2 algo. is almost ready, and its product will be
released next year.

Remaining issues are expected to be mitigated in V6.



