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GPM Project Scientist

Dr. Arthur Hou was an exemplary
project scientist who kept the GPM
flame alive during the various
challenges as the project was being
formulated and developed. He excelled
in providing scientific oversight for
achieving GPM’s many science
objectives and application goals. Dr.
Hou was not only a superb scientist; he
was also a gracious and thoughtful
person. He forged international
friendships with colleagues
and partners around the 4
world. His presence,
leadership and generous
personality set an example
for all of us to follow. He
was the consummate teamgge-7
player and will be greatly M=
missed.
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n@s@ GPM Constellation Concept
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Next-Generation Unified Global Precipitation Products Using GPM Core Observatory as Reference
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Temporal Sampling with GPM Constellation ‘s

Constellation Revisit Time (2012)
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GPM Integrated Algorithm-GV-PPS Development Schedule

Core Observatory
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PRECIPITATION MEASUREMENT

-l
<1
0
o
-l
O

27 18 KO R Bt g

P 3
BAL PRECIPITATION MEASUREY®.

|

\l

<o

Product Level Description Coverage
Level 1B GMI Geolocated Brightness Temperature and Swath, instrument field of view
Level 1C GMI intercalibrated brightness temperature (IFOV)

Latency ~1 hour

Level 1B DPR

Geolocated, calibrated radar powers

Swath, IFOV (produced at JAXA)

Level 1C, partner Intercalibrated brightness temperatures Swath, [FOV
radiometers

Level 2 GMI Radar enhanced (RE) precipitation Swath, IFOV
Latency ~1 hour retrievals

Level 2 partner radiometers | RE precipitation retrievals from 1C Swath, IFOV

Level 2 DPR
Latency ~3 hours

Reflectivities, Sigma Zero,
Characterization, DSD,
Precipitation with vertical structure

Swath, IFOV (Ku, Ka, combined
KuwKa)

Level 2 combined GMI/DPR
Latency ~3 hours

Precipitation

Swath, IFOV (imitially at DPR Ku
swath and then at GMI swath)

Level 3 Latent Heating
(GMI, DPR, Combined)

Latent Heating and associated related
parameters

0.25 x 0.25 monthly grid

Level 3 Instrument

GMLI, partner radiometers, combined and

0.25 x 0.25 monthly grid

Accumulations DPR
Level 3 Merged Product Merger of GMI, partner radiometer, and IR | 0.1 x 0.1 at a 30 minute grid
Level 4 Products Model Assimilated with partner data Fine temporal and spatial scale TBD
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Ocean Error from Ku/Ka Z & PIA
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- April 25, 2011 (Intense Rain) -

GPROF 2014 - -

: Radar Reflectivity
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Must ensure that there are no biases in brightness
temperatures from different constellation sensors

GMI engineering added special
features to reduce common
radiometer calibration problems.

Science expects the radiometer and
its calibration to work flawlessly,
however, science team members (X-
CAL WG) will look for the
unexpected.

X-CAL has already delivered
calibration corrections for AMSR 2,
SSMIS (16, 17 & 18), MHS (NOAA
& Metop A), SAPHIR and SSM/I
(F13, 14 & 15) and will deliver ATMS
and Metop B MHS values 2/2014.
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Use the “same” Bayesian a priori database for all
constellation radiometer precipitation retrievals

Unify precipitation retrievals GPM ’s database from DPR+GMI obs.
Observed T,, Z, & combined retrievals

using a common hydrometeor
database constructed from
combined DPR+GMI
measurements.

At-Launch GMI and constellation
algorithms rely on a proxy
database consisting of PR+TMI,
SSMIS+ground radatr,
MHS+ground radar, & models.

Vertical
Structure (2)
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Proxy database to be replaced -
with GMI brightness
temperatures and the combined
algorithm DPR+GMI estimates.
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IMERG is a unified U.S. algorithm combining diverse input estimates
into the longest, most detailed record of “global” precipitation.

* 0.1°x0.1°; 30 min; 1998-present; Multiple product latencies: Early (~4
hr), Late (~12 hr), Final sat.-gauge (~2 months)

Operational Readiness Review/Flight Operations Review Huffman (NASA/GS:FC)
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A Global View of Precipitation with a Global Team

CONUS/NOAANMQ/Q2 (Gauge/Radar) A Global Effort Finland: UH/FMI Helsinki,
Canada (Radars/Gauge) WFF: Radar Sodankyla radars, gauges
: y EU gauges, radars, . .
(GCPEX;2012 Snow, 2012-) disdrometers,  gisdrometers (LPVEX 2010; Snow 2012-)
gauges

HyMEX (2012-)
S. Korea (KMA)
Gauges, Radars

U. lowa/Flood Center
IFloodsS; 2013

Japan (JAXA):
Radars, gauges,
49jsdrometers

IPHEX; 2014

Kwajalein
20" Radar,
gauges,
710 disdrometers

Melbourne FL ©

Brazil
Operational /Reseafth
Radars/Gauge networks
(CHUVA; 2010-14)

5 N - .
/ 160" 120" 80° f«to' 0 4 80" 120 160 A y Darwin, Australia,
. Ethiopia ustralia Gauges, Radar
Argentina Megha -Tropiques GV |srael . Blue Nile  OPerational
Operational (F.rance: Radar, gauge, Operational Gauges Radars/Gauges
Radars/Gauges disdrometer) Gauge/Radar

network . c .
— o 56 US Principal Investigators
© 77*'(“3 ?: | .
- -*-?Elﬂ-gg?-:ﬂéﬁﬂgg and 22 International |
Operational Readiness Review/Flight Operations Review PIS/PartnerS from 14 natlonS
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Science goals.
— 56 US PIs beglnnlng 2nd of 3 year fundlng cycle

convert GPM measurements to precipitation estimates| M
— Radar algorithms
— Combined Radar + Radiometer algorithms
— Radiometer algorithms (to be used for GMI and partner radiometers)
* PPS is ready to produce products on day-one
» A post-launch data products test plan document is being developed

* For multi-satellite constellation products, the XCAL WG is prepared to inter-
calibrate and the IMERG algorithm team has working code at PPS.

* NASA ground validation activities pre- and post-launch have and will continue
to take data along with international GV partners.
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Next Science Team Meeting: August 4-8, 2014 in Baltimore, MD
GPM Science is ready for GPM’s launch on 28 February 2014!
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Web presence: http://gpm.nasa.gov www.nasa.gov/gpm
Social Media: Twitter: NASA Rain Facebook: NASA.Rain

Educational Products: http://pmm.nasa.gov/education
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Arthur’s passing coincided with the date that GPM was shipped to
Japan for its planned February 28, 2014 launch.

¢z Under Arthur’s humble and dedicated
rship, GPM has become a truly global
\ é ? with a global team. He excelled in
" A \ding scientific oversight for achievin
‘ g J1Ng SCIE & &
s many science objectives and application goals,
including delivering high-resolution precipitation data in
near real time for better understanding, monitoring, and
prediction of global precipitation systems and high-impact
weather events. It goes without saying that Arthur
successfully cultivated international partnerships around the
globe, and because of his commitment to precipitation
measurement science, a new capability will soon be in orbit.
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