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e Launched in 1997 to measure
tropical rainfall

» Currently has a 17-year record of
precipitation from ~35° North to
35° South

* Partnership between NASA and
the Japan Aerospace Exploration
Agency (JAXA)

e Data at http://trmm.gsfc.nasa.gov

GPM instrument enhancements
and improved retrievals estimate
light rainfall and snow typically
found in higher latitudes
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Hot Towers observed in Hurricane Wilma

__/February 8-15, 2012 Rai infall o ‘

Rainfall Accumulatlon from Tropical
Cyclone Giovanna, triggering deadly floods
in Madagascar


http://trmm.gsfc.nasa.gov/

 Increased Earth Coverage
» Advanced Instruments

—Dual Freqg. Precipitation Radar (DPR)

—GPM Microwave Radiometer (GMI) |~
* Finer spatial resolution 1
* Well designed GMI \ _

radiometer (unifies
partner
estimates)

40 250 0
TMI 1.3 GHz V-pol




#sx GPM Constellation Concept

Suomi NPP
(\VASTAVIN[@AVAY)

GPM Core Observatory
(NASA/JAXA, 2014)
o DPR (Ku & Ka band)
va. GMI (10-183 GHz)
65° Inclination
4y 407 km altitude
5 km best resolution
Rain 0.2 — 110 mm/hr & snow
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Next-Generation Unified Global Precipitation Products Using GPM Core Observatory as Reference

(JAXA)




PRECIPITATION MEASUREMENT ¢

GLOBAL

§ New reference standards for precipitation measurements from space

§ Improved knowledge of water cycle variability and freshwater availability
§ Improved numerical weather prediction skills

§ Improved climate prediction capabilities

§ Improved predictions for floods, landslides, and freshwater resources

Societal Benefits:

Freshwater Availability/
Agriculture/Famine Extreme Events World Health

Schistosoninsis

\ (SR * S—

Applications & Users:
Cyclones, Re-insurance, Famine Early Warning, drought, water
resource management, Agriculture, Numerical Weather Prediction,
Land System Modeling, Global Climate Modeling Disease tracking,
Animal migration, Food Security
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One day after flooding the
Solomon Islands, the
precursor to Tropical

Cyclone Ita is seen by GPM

4 April 2014 0853 UTC 12°S 158°E

Precipitation Signal Strength
Ku Oweak [Omid [Jstrong
Ka M very weak =—100km—s

Core
~northwest 41 15 km southeast

Cloud

"GMI 183 GHz Th (K)
“cloud ice scattering

— - GM1 89 GHz Tb (K)

precip. ice scattering

O Ka very weak precip signal above 8'km | )

0O GM| 1833 GHz Th very cold (160-180 K)| =1 I I I ST K] I

X\ GOES 11pm Th, 4 km gridded $ - Scatterinag by * The minimum-to-maximum
range of Tb observed in the 3x3

GPM data courtesy of NASA / JAXA meteors pixel area closest to line AB
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: Frozen Precipitation

Liguid Precipitation

Frozen Precipitation Rate

{]j Il | 1 1 1 [;‘
01 02 03 05 1.0 20 30 50 10 20 50
mim/howr

Liquid Precipitation Rate

<JC I @ 0

01 02 03 05 1.0 20 30 50 10 20 50
mm/hour

March 17- 2014 USA Snow Storm

On March 17, 2014 the Global Precipitation Measurement (GPM) mission's Core
Observatory flew over the East coast's last snow storm of the 2013-2014 winter season.

This was also one of the first major snow storms observed by GPM shortly after it was
launched on February 27, 2014. Visualization: http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4173 7
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(relative to TRMM)
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Hurricane Arthur Track

=

GPM’s additional imaging extent
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Hurricane Arthur affected
the East Coast of the U.S.
from July 1-7t". TRMM and
GPM viewed the storm
multiple times throughout
its lifecycle. GPM was able
to view the storm as it
proaressed noleward

Liquid Precipitation Rate

= TR

01 02 03 05 10 20 30 50 10 20 50
mm/hour
Frozen Precipitation Rate
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GPM: GMI/DPR, July 3



GPN) GPM'’s Largest & Strongest Precipitation Systems ~asa
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The most extensive precipitation systems are found over mid and high latitude ocean
03!‘2014 11!2{)14 GPM precsltat atures F‘Fscatenrlzd b i

90.13% (1354524 PFs) 7.87% (118257 PFs) 1.80% (27021 PFs) 0.1799% 12?4}4 PFs] o.ozoo (301 PFs) Percent of Events
Size of events g1 - sag km’ 899 - 7034 km® 7034 - 52167 km® 52167 - 122679 km” 122679 - 37TB2E3 km®

The strongest storms such as hailstorms and lightning storms are dominant over land

ﬂ3.-'21]14 11.-'21]14 GPM FFs categnrlzed by 40 dB/ echo top height
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Credit: Chuntao Liu, Texas A&M — Corpus Christi



GPW _Ground validation is Interagency & International -_

GPM is a global mission with an international team

Canada (T1Radar/Gauge)
IFloodS; 2013 (GCPEX;2012 CSPICE 2013-) EU HSAFE. Switzerland Finland: (LPVEX 2010; FSPICE 2013-
U. lowa/Flood Center ! . T1Radars)
HyMEX (2012-)
S. Korea (KMA)
Gauges, Radars
Japan (JAXA):
Radars, gauges,
*S!_Esdrometers

WFF: PRF Network 1 -ra0ars

OLYMPEX; 2015/16

CONUS/VN/
NOAA MRMS
(Gauges/ T1 Radars

40°

DOE ARM SGP
MC3E;2011

IPHEX 2014 © _—
Kwajalein

Duke U. u‘l‘ier’-_l Radar,
gauges and
disdrometers
Brazil

. 60°
Operational /Research

Radars/Gauge networks Australia
(CHUVA; 2010-14) 80" [ 9 0 4 X g Operational
Argentina Megha -Tropiques GV Israel E‘Ehtogf? T1Radars/Gauges
: : Operational Ue e
Operational (France: Radar, gauge, p
Radar/Gauges disdrometer) Gauge/Radar Gauges NASA haS 22

network

International
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e June/July 2014 (early release): GMI Data with precipitation rates
released as swath data to the public

» September 2014: DPR & Combined DPR+GMI precipitation rate data
released

e January 2015: NASA'’s Integrated Multi-Satellite Retrievals for GPM
(IMERG) released

 March 2015: Release of IMERG Real-time products

e Early 2016: Expect to compute the first-generation TRMM/GPM-based
IMERG archive, 1998-present

All data is freely distributed through NASA'’s Precipitation
Processing System (PPS) at GSFC: http://pps.gsfc.nasa.gov
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GMI products were released early due to exceptional GMI performance
and to support operational forecasters for the 2014 Hurricane Season
(e.g., Navel Research Lab)

GLOBAL
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http://pps.gsfc.nasa.gov/

: IMERG: Integrated Multi-satellitE Retrievals for GPM

/| 2014-07-04 15:00 ' ) >

Hurricane Arthur Typhoon Neoguri
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VI d eOS NASA Satellites Predict Zebra Migrations
The Data Downpour In a data-
processing room at Feature
NASA’s GSFC, racks Articles ,
of high-powered A
computers are .

getting ready to
make a global map.
Link

Ilrlﬂy‘ﬂ' iren‘ it:

OF stars and stripes: NASA satelliles used to
predict zebra migrations

Just three percent of
the water on our
planet is freshwater.
This video explores """
hOW Our most :._::_., ”,,_, R B e L L
Precious resoUrCe iS  prmwmmmn
used, Link

MASA and Mature Conservancy Agreement & cesaen .
Supporis Precipilation and Migratory Bird T
Research

PRECIPITATION MEASUREMENT

Raindrops are
actually shaped a
hamburger bun.
This new video
from GPM explains
why. Link
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http:'/gpm.nasa.gov/education
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http://pmm.nasa.gov/education/videos/anatomy-raindrop
http://pmm.nasa.gov/education/videos/show-me-water
http://pmm.nasa.gov/education/videos/data-downpour

GLOBAL PRECIPITATION MEASUREMENT
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For more information on the TRMM and GPM Missions:
http://gpm.nasa.gov; http:/gpm.nasa.gov/education

WWWw.Nnasa.gov/gpm
Twitter: NASA Rain (11K followers) Facebook: NASA.Rain (>20K)
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- PMM Science


http://gpm.nasa.gov
http://www.nasa.gov/gpm
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