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The GPM radiometer algorithm

Step 1: Use GPM Satellite to derive set of
“Observed” profiles that define an a-priori
database of possible rain structures.

Step2: Compare observed Tb to
Database Tb. Select and averag
matching pairs
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GPROF 2014 Database Divisions

For Operational Algorithm:
Do not to mix different surface types
Do not to mix different T,,, or TPW

GPM Surface Codes
Reynolds + Emissivity Class + Sensor Land Mask 2/20/2009

90N
lce/Land
7N Water/Ice
60N Water/Land
45N ‘u:l:-;,.;; Standing Water
f ‘ Maximum Snow
30N
Moderate Snow
1N f Low Snow
EQ “ Minimum Snow
158 Max Vegetation
High Vegetation
305 gn veg
Mod Wegetation
0 Low Vegetation
605 Min Vegstation
7558 Sea—lce
90s Ocean




GPROF 2017: aka GMI version 5

Over oceans, uses “Combined V04" rainfall + additional hydrometeor
adjustments to get better Tb match at higher GMI frequencies.

Uses GMI to extend rain rates to lower thresholds than detectable by
DPR. Cloud Water is converted to drizzle to match CloudSat rain
occurrence.

Over land, uses “DPR Ku V04" rainfall + additional hydrometeor
adjustments to get better Tb match at higher GMI frequencies.

Over snow covered surfaces, uses “MRMS matchups with individual
satellites” for a-priori databases

Sets precipitation threshold to match rain occurrence in a-priori
database.
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GPROF 2017 Version 1 GPM GMI September 2014 — August 2015 {2017 Vle)
Glebal: 2,558 NH: 2788 SH: 2.329
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Quantitative validation over central US

VO4A and ITE114 2AGPROF GMI, and L1 Rain Rate vs. GV MRMS
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PAIH l

Quantitative validation over Alaska and Kwajalein

Ocean (PAIH and KWAJ) L1 (50 x 50 km) Rain Rates for ITE114
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V5 Constellation

For GPM and TRMM eras

GMI Feb 2014 Active
AMSR2 May 2012 Active
SSMIS-F16 Oct. 2003 Active
SSMIS-F17 Nov 2006 Active
SSMIS-F18 Oct 2009 Active
SSMIS-F19 Mar 2014 Jul 2016
AMSU-B/NOAA-16 Sep 2000 Active
MHS/NOAA-18 Aug 2005 Active
MHS/NOAA-19 Jun 2009 Active**
MHS/MetOp-A May 2007 Active
MHS/MetOp-B Sep 2012 Active
ATMS/NPP Oct 2011 Active
T™I Nov 1997 Apr 2014
AMSR-E May 2002 Oct 2011
SSMI-F11 Nov 1991 May 2000
SSMI-F13 Mar 1995 Nov 2009
SSMI-F14 Apr 1997 Aug 2008
SSMI-F15 Dec 1999 Active®
AMSU-B/NOAA-15 May 1998 Jun 2014
AMSU-B/NOAA-17 Jun 2002 Jun 2002



Veritying TMI consistency across orbit boost

TMI GPM VS5 Pre, and Post Boost Compared to
GPROF2010V2 SSMI (F13)

Manthly Average (mm/day)
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!'- Version 6 Issues

< Snow over land
<> Orographic precipitation
< High latitude oceanic drizzle

<> Precipitation over sea ice

< Climate consistency with radar

<> Sheer number of radiometers
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Precipitation rate = 0.01 mm h-’
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NASA’s criteria
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Additional show from MRMS database

GPROF 2014 Version 2 GPM GMI September 2014 — August 2015, (MS Dcean & Ku Land)
Global: 2,159 NH: 1.9Q07 SH: 2411
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Snow from the constellation

GPROF 2017 V1 GPM oMl Dec 2015, Jan 2018, Feb 2016
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GPROF2017Y1 average frozen precipitation (mm/day) 10/15-1/16
50

V6 comparisons w. Olympex snow
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Latitude

Surface Average Precipitation - Ocean
September 2014 - August 2015
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Bin Count

GPM GPROF Ocean Lat > 40N 201405
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Inter-annual variability of oceanic precipitation

(TRMM Era)

Inter-annual variability in TRMM and GPCP [30S-30N]
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!'- GPROF V6 goals

Validate V5 of DPR/COMB and prepare for new database
Better treatment of high latitude precip

Homogeneous FOVs. What to do with high frequency?
Convective/Stratiform (spatial variability) Partitioning?

Statistical treatment of orographic enhancement of
precipitation?



!'- Radiometer Team Meeting Goals

Roundtable discussion of what folks are planning to do

and if that has a way to make its way into Version 6 (say
Oct. 2019) or if ever.

Talk about assessments — the need to say something
about quality in areas w/o GV.

Talk about future of these algorithms — is the Pl model
rational if there are 25 satellites and corresponding codes.



!'- Assessments
A

rules based, quantitative extrapolation of known
validation statistics to other regions of the world.

Basic thoughts #1: We better start by defining what
characteristic of the product we are assessing is being
assessed. CloudSat might be pretty good for climate
variability but lousy for for 3 hr snow accumulation.

Basic thought #2: We better also define immediately
what we mean by pretty good and lousy.

Basic thought #3: The validation of the technique
should be something like this: If you have access to all
the GPROF and MRMS data, can you predict the
performance of GPROF over the Kanto Plain?



