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Improving Global Precipitation Product Access at the GES DISC

NASA/Goddard EARTH SCIENCES DATA and INFORMATION SERVICES CENTER (GES DISC)
Z. Liu'*? (Zhong.Liu@nasa.gov), B. Vollmer!, A. Savtchenko!3, D. Ostrenga'~, B. DeShong!3, F. Fang!?, R. Albayrak!», E. Sherman'>,

: : : 1,4 1 11,5 1,3 1
The NASA Goddard Earth Sciences Data and Information Services Center (GE M. Greene'4, A. Li!, C.-L. Shie!5, W. Teng!?, and D. Meyer
e NAS GO, > , cnee .. 0 0 Se es Cente (G S IGES DISC; 2CSISS, George Mason University; SADNET Systems, Inc.; *Telophase Corp; *Univ. of Maryland at Baltimore County

DISC) has been actively and continually engaged 1in improving the access to and use

of Global Precipitation Measurement (GPM), Tropical Precipitation Measuring New Features and H lghllghts [=] E_!
Mission (TRMM), and other precipitation data, including the following new services

and ongoing development activities: Data Set and Service Updates: Giovanni: :
« Updates on GPM products and data services * New GES DISC Web portal (see below) * Seasonal (Interannual) Time Series with shapefile
e New features in Giovanni * Web content migration (making things searchable and easier to find) support. With this release, users can specity a shape
»  Ongoing development activities * GrADS Data Server (GDS) available for both IMERG and TMPA products as their selected region of interest. In addition, a
» Precipitation product and service outreach activities « THREDDS Data Server (Access: OPeNDAP, WCS, WMS, NetcdtfSubset, NCML, combination of bounding box and shape 1s
UDDC, ISO; Viewers: Godiva2, NetCDF-Java ToolsUI, IDV) supported, provided that the intersection of the
S EARTIOTA | in o= O —— * GPM V05 (available now); NOAA NCEP merged IR product (online now); shape and bounding box 1s valid for the data type.
=0 Wa i GPCP-3 monthly product (coming soon); TRMM V8 (coming soon)  Seasonal (Interannual) Time Series with Comma-
* Level-2 product subsetting (coming soon; OPeNDAP is available now) El [w] Separated-Variable (CSV) download. This release

T G"M“'MERGF”'“*““"“‘””’m"” e » Datalist capability (coming soon) supports CSV text download for the values shown
B e e  TMPA and IMERG in YouTube (coming soon) in any interannual time-series plot.

= The precipitation estimates from the various precipitation-relevant satellite passive microwave (PMW) sensors comprising the GPM

constellation are computed using the 2014 version of the Goddard Profiling Algorithm (GPROF2014), then gridded, intercalibrated to the Search~

GPM Combined Instrument product, and combined into half-hourly 10x10 km fields.

Simple Subset Wizard

These are provided to both the Climate Prediction Center (CPC) Morphing-Kalman Filter (CMORPH-KF) Lagrangian time interpolation

Interannual time series Precipitation Rate monthly 0.25 deg. [TRMM
scheme and the Precipitation Estimation from Remotely Sensed Information using Artificial Neural Networks Cloud  More ... P Y 9 [

GES DlSC A A Feedback Help~ Login TRMM_3B43 v7] mm/month over 1998-Aug - 2016-Aug, Shape Louisiana
] (v o)

OPENDAP (DODS)

| A

Product Summary  Data Citation = Documentation

Shorthame: GPM_3IMERGM
Longname: GPM L3 IMERG Final 1 month 0.1 degree x 0.1 degree precipitation V03
DOI:  10.5067/GPM/IMERG/MONTH/3B
Version: 03
Format: HDF-5
Spatial Coverage: (-90.0 to 90.0; -180.0 to 180.0)
Temporal Coverage: 2014-03-01 to Present
File Size: 30 MB
Data Resolution

A variety of data access
methods are available

Spatial: 0.1 degrees x 0.1 degrees o lestimage Overiay opacity: ( 100% )
romporal 1 month for users at different A -
Data year
levels and needs August

Above: The GES DISC Web portal

has been completely redesigned to Above: Sample of interannual time series of 3B43 for
facilitate data and information August with shapefile support in Giovanni, showing a
discovery and access. Left: Project record-breaking rainfall in the state of Louisiana in
and mission information; featured August 2016. Shapefiles currently available in
gallery images; news; science focus Giovanni: countries, U.S. states, land/sea masks, and
areas; tools; and resources. major watersheds around the world.

A screenshot of Godiva2, showing
a map of the IMERG monthly
product. THREDDS Data Server
supports 1nteroperability through
OPeNDAP, WCS, WMS,
NetcdtSubset, NCML, UDDC, ISO,

Ongoing Development Activities as well “as viewers (Godiva2,
NetCDF-Java ToolsUI, and IDV).

The data set landing page provides a one-stop shop for data
services and information. Data set-related services are
accessible at the top right. The three tabs provide
information on product summary, data citation, and
documentation.

surfacePrecipitation

GPM and TRMM Data Service Outreach Activities

s

}\L * GES DISC news, Twitter, user forum, GPM product and service training webinars, Giovanni workshops
= j> * EOS article on Giovanni with IMERG and TMPA as examples. GPM products and services at the GES DISC 1in the BAMS (March 2017 1ssue)
A * Posters and talks at AGU Fall Meetings, AMS Annual Meetings, and other conferences

) surfacePrecipitation (mm/hr) SOCiaI Media

<y , —— | 2
0.0 10.5 20.9 31.4 41.9 52.3
EOS Earth & Space Science News

Level-2 GPM and TRMM product subsetting (spatial: areal and point).
Subsetting through OPeNDAP 1s available now.

i

NS0 ¢
I~

Earthdata User Forum

\ ( \ \ ( N Discussions with scientists and data specialists on your earth science data needs
- https://wiki.earthdata.nasa.gov/display/forums/GES+DISC+Info+Forum

[m] #:E [=]

Follow us on Twitter
GLOBAL PRECIPITATION MEASUREMENT MISSION

PRODUCTS AND SERVICES AT THE NASA GES DISC https://twitter.com/NASA_GESDISC
https://twitter.com/NASA_Giovanni

PHYSICS Project Update

Giovanni: The Bridge Between Data and
Science
Using satellite remote sensing data sets can be a daunting task.
Giovanni, a Web-based tool, facilitates access, visualization, and
exploration for many of NASA’s Earth science data sets.
= ; TR G TR
= s ' - \?;-_1,4
A 5 \\

Z. Ly, D. OsTrReNGA, B. VoLLMer, B. DesHong, K. MacriTcHE, M. Greeneg, AND S. KeMPLER

aunched on 27 February 2014, the NASA/JAXA  redesigned to accommodate changes in data structure, Follow us on YouTube
Global Precipitation Measurement (GPM) mission  format, data volume, new technology, etc. Therefore,

satellite and a constellation of international it is necessary to develop an overview document

n
sateltes not caly greatly extend the spaial o rage thtg uides users in loc tgdta.st of interest and TR https://www.youtube.com/user/NASAGESDISC
fmtpd essor [the Tropical Rai fllMas tht tblfth earch and appli- Tube

ing Mission (TRMM)], but also provide mp d cations. Rec g ing a very diverse user commu ty
measurements of precipitatio gl obally. For example, isting of us fr mdi ff nt scientific discipline:
new Ka-band pre ptt radar and ddt nal b kg unds, andcou thdff tl els f
high-frequency channels th microwave instru-  data downloading capabi It and Inter: c-
ment have been add d to h GPM core satellite f tivity, the GES DISC has dev I oped data services to

=y

improving light rain and snowfa ll me ements. facilitate GPM dat and explorati
Furthermore, thelntegrated Mulli-sa 11 R vals

NASA Giovanni @ @NASA_Giovanni p 14 v
for GPM (IMERG) have been significantly improved GPM DATA PRODUCTS. GPM data products Here's a Giovanni view of #Hurricanelrma USing GPM IMERG data in Giovanni.
over the TRMM Multi-satellite Precipitation Analysis  at the GES DISC are organized and archived based
(TMPA) in terms of spatiotemporal resolution, spatial ~ on three product levels defined by the NASA Earth Try your skills! a iovanni. g sfc.nasa. gov @NASARain
coverage, and more. Observing System Data and Information System -

GPM datasets are available for researchand appli-  (EOSDIS): Level-1, Level-2, and Level-3. In some sat- P W o WA G AR S i S Bt MM - e P N Ay £ 1 B [ PV
cations at the NASA Goddard Earth Sciences (GES) ellite missions, Level-1 products are subdivided into 0 2 £ 2003 3 102 e S 3% e X
Data and Information Services Center (DISC), home two categories: Level-1A and Level-1B. Level-1A is
to the TRMM data archive as well. To new users,itcan  defined as R nstructed, unprocessed instrument
be a daunting task to locate a suitable GPM dataset. data at s f 11 resolution, time f nced, and
Even for experienced TRMM users, such activity ca nota ted th cillar y nformation, including ra-
y also be difficult due to many changes imp]ementedb d ometric and geometric calibratio ff ents and
cause GPM datasets and services have been completely  georeferencing parameters (e.g., pla tf rm ephemeris)
computed and appended but not applied to Level-0

data.” For Level-1B, it is defined as, “Level 1A data

L5 B0 S

Fig. 4. Accumulated rainfall (millimeters) from GPM Integrated Multisatellite Retrievals (IMERG) Final Run (version 4), showing a record-breaking flood
vent in Louis n August 2016. Credit: Gio

The Giovanni Image Hall of Fame,
34 Class
Now Is The Time!

Cross sections, applicable to 3-D data sets

from NASA’s Atmospheric Infrared Sounder

(AIRS) instrument and Modern-Era
I you have ever droamed about combening your mnate croativy h'.ndm
with remste & data vivual now i the tune 8o show your talent!
Pruz:aovt:.d(bomdo(!ﬂm:b.pu bmmn.ppnr:qo'wlh pucm
yoars will be examined for candidate lhumu&pbkboboaxnlneu!uioltbu

Retrospective Analysis for Research and

- wa ma e N
a" ©® © =
a® @ N o

Applications (MERRA) data analysis program,

AFFILIATIONS: Liu—NASA Goddard Earth Sciences (GES) that have been processed to sensor units (not all in- 3 Clasa of the Giovanni lmage Hall of Fame. However. it (‘: also gl aitle cde‘
include latitude-pressure, longitude- Data and Information Services Center (DISC), Greenbelt, struments have Level-1B source data).” For GPM, an :::uh:ﬁ':‘om pendust et R Ol o frpe.
° ° ° ) . . Maryland, and Center for Spatial Information Science and additional Level-lcategory, Level-1C, has been added \O.‘u 0:-:;""‘ s capabiltios - 30 you could even uk'mb.m And it
Makln a V‘/ hOle data Set COlleCtlon e IMERG I M I A 3 B 42 a ‘} allable B PIESSUES, HINE-pressure (Flgure 6), and Systems (CSISS), G orge Mason U niversity, Fairfax, Virginia; for common intercalibrated microwave brightness :umm:"ﬂm:mmhmmm.m"“GMcm combimed with
° °9 % T~ vertical profile. as Z ““““““ o 2;5"8 ““““““ ;c ““““““ S:‘ ASA (é dd"'d ;“s"c" temperature (Tc) products from GPM constellation er N o N
[ s G'enc:sl( M) t: o S com Ices - :sj ) satellites, which is necessary to ensure no systematic ":ﬁ o ‘“’“n'd el e e "“"qm“‘h"u e
. . . o 4 aryland, and Adnet Sys . . . . vt s
b ° ° ® p For data comparison, Giovanni has built-in ‘ 4 PRy Vot b A K et NASA G ot Bt d.lf‘fere_nces fdr multlser?sor and multisatellite ?re— :ump-g.u: hade.o:-oh-m -::mmn-::::m :‘o.ow.na
on xYrouirudC viACOoS SErs can access animations o roduct collections rocessing code for data sets that require v S (59 D rmtinSrvicsCorer (O15C), CPHaton rtrieal algorichm uch s GPM IMERG. S T T T e
¢ p g q Greenbelt, Maryland; Greene—NASA Goddard Earth Table 1 lists GPM Level-1 datasets. Besides Level-1 what you caz create!

; :’~\ 1 measurement unit conversion and [egrjdding' Fig. 5. Hovmaller diagram of TMPA monthly precipitation (millimeters per Sciences (GES) Data and Information Services Center (DISC), datasets from the GPM Microwave Imager (GMI)
w7 § Greenbel

et / ) ) ) . ) _ ryland' and Wyle Information Systems, LLC, and the Dual-frequency Precipitation Radar (DPR)
L4 o o L4 o " — - ¢ N i H i day) in the tropical region (5°S-5°N) showing EL Nino—Southern Oscillation
b » ] Commonly used comparison functions include Y) P gion ( ) 9 McLean, Virgini onboard the GPM core satellite, there are Level-1 da- An evasmple of what Giosansi
sy ( L ay . . . events between 1998 and 2016. Credit: Giovann i ; et . can do - nccummlated rainfall
° S~ ) U N map and time series differences, as well as ' ' CORRESPONDING AUTHOR E-MAIL: Zhong Liv, tasets from other satellites in the GPM constellation. from Tropical Storm Cindy

A 9 lati dX-v 1 . d . d). 7 1 d zhong liu@nasa.gov There is only one Level-1A dataset containing GMI

. . o D4 % / correlation maps an scatterplots (area av eraged or time average ). Zonal means an DOL:10.1175/BAMS-D-16-0023.1 unpacked packet data or raw data. There are 3 Level-1B

aC C e S S ln Orl 1n al data ) histogram distributions can also be plotted. ©2017 American Meteorological Society datasets (1 from GMI and 2 from DPR). The remaining

L] This time-averaged satellite map of the March aerosol optical thickness off the coast of western Africa from 2003 to 2016 incorporates several of datasets are Level-1C as described above. hgure lais

the new capabilities of NASA's Giovanni data visualization infrastructure. Credit: Giovanni
AMERICAN METEOROLOGICAL SCCIETY MARCH 2017 BANS | 431

Precipitation products: https://disc.gsfc.nasa.gov/datasets?’keywords=precipitation Giovanni: https://giovanni.gsfc.nasa.gov/ GES DISC: https://disc.gsfc.nasa.gov Suggestions or subscription to our mailing list: gsic-help-disc @lists.nasa.gov



