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 Engage end users in data access, processing, etc.
— 4 webinar training sessions (2015-16) introducing GPM data

* |Increase awareness of GPM and TRMM applications

— BAMS paper (accepted Oct. 2016)

— One pagers and short videos outlining GPM applications
examples: floods, public health, agriculture, and tropical
cyclone forecasting

— Highlight slides provided to NASA HQ management

* Improve access and visualization of core GPM products
for rapid ingestion and analysis
— New visualization and data access capabilities

— Updated Data Access Portal: https://pmm.nasa.gov/data-
access




1) “a ** Engage end usersin data Jssess@

Quarterly webinars (2 per day) from Dec. 2015 to Sept. 2016.
Webinars were recorded available at: https://pmm.nasa.gov/training
Topics included GPM mission updates, data products, demonstrations
of how to find, download and use GPM data in various formats (e.g.
ArcGIS)

329 participants (213 distinct individuals) attended

Participants represented 30 U.S. states and 41 non-U.S. countries.
Recordings of the webinars have been accessed 631 times.

private unknown
company
11%

NGO
7%

PRECIPITATION MEASUREMENT

Attendee Institution
Categories

GLOBAL




........

GPM» ir - & GPM Data Training plans: 1)1/@

Jan/Feb 2017  GPM products updates, Hands-on exercise for Webinar
attendees to access GPM Level-3 (IMERG V4)
data in their watersheds/river basins/regions
using open source software (python, QGIS)

May/June Hands-on Exercise for attendees to access GPM  Webinar
2017 Level-2 data and constellation data by using
open source software and GPM validation
updates
Aug/Sept 2017 Applications theme-based webinar with specific Webinar
end-user organization(s) (Related to water (possible
resources management, disasters, agriculture, series)
health)

In-person Trainings (Dates TBD): One to two hands-on training, each for 4-
8 hours focusing on end-users needs and regions

Potential Stakeholders: The World Bank, the USAID, The American Water Resources Association
(AWRA), Federal Emergence Management Agency (FEMA), US Department of Agriculture, US Water
Partnership, US Department of Agriculture Extension Services, US Army Corp of Engineers, California
Department of Water Resources, National Drought Monitoring Center among others.
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Home = BAMS = EarlyOnline Releases =
NASA's Remotely-sensed Precipitation: A Reservoir for Applications Users

3 NASA’s Remotely-sensed Precipitation: A Reservoir for
Applications Users

Dalia B. Kirschbaum’, George J. Huffman’, Robert F_Adler?, Scott Braun’, Kevin Garrett®#
Erin Jones®# Amy McNally"-?, Gail Skofronick-Jackson’, Erich Stocker?, Huan Wu?, and
Benjamin F_Zaitchik®

" NASA Goddard Space Flight Center, Greenbelt, Maryland

2 Earth System Science Interdisciplinary Center, University of Maryland, College Park,
Maryland

3 Riverside Technology, inc., College Park, Maryland

4 NOAA/NESDIS Center for Satellite Applications and Research, College Park, Maryland

3 Johns Hopkins University, Baltimore, Maryland

DOI: hitp://dx.doi.org/10.1175/BAMS-D-15-00296. 1
Published Online: 13 October 2016

« GPM data products
« 4 Case Studies (Tropical Cyclones, Flooding, Agriculture, Disease tracking)
» Discussion of community needs

|.  Long Data Record

lI. Clear labeling and quality control fields

[Il.  Improved Data access, latency and visualization
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/1] s AgriculturaliMonitorin 3@

Precipitation Estimates for Remote Agricultural Drought Monitoring

SOS RFE SOS IMERG SOS CHIPRS

sep oct nov dec jan nostart sep oct nov dec jan nostart

Start-of-season (SOS) for the 2015-16 Southern Africa growing season,
computed with three different satellite derived rainfall estimates
Contribution from McNally et al.

“While the IMERG product’s spatial resolution,
temporal latency and, for this example, agreement
with the CHIRPS shows great promise, its utility for
FEWS NET will be better assessed when a longer
time series is available.”
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Flood Modeling and Forecasting for Hurricane Matthew
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0-10 cm Relative Soil Moisture (available water; %) valid 00z 05 Oct 2015

Precipitation in previous hour (1,2,5,10,15,20,25 mm contours)
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Examples of Daily NASA Products Provided to FEMA via the
U.S Hazard Data Distribution System for Disaster NASA Land Information

Response. . System run operationally at
GMI L2 rain rates [—1 ==-FZ——= 1= Assimilation of MSFC using NOAA Stage IV
—— s sy AW €L =¥ < |* GPM Products into SNTRNT .
1o WRF GSI prempltatlon and other forcing
{1 Leverage SPoRT Inputs to produce analyses

1= connections with :
. JCSDAto and short term forecasts of soill

= transition moisture and other
« techniquesto  narameters. GPM and SMAP

oo operational NWP . .
l. groups data are being integrated.
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» Links to all major
GPM and TRMM
data resources — if
you’re not sure
where to go, start
here.

« Official data usage
policy

* Frequently asked
guestions

 Latest data news
and updates

https://pmm.nasa.gov/data-access

B oovmuns, | s, . | CE—
PRECIPITATION MEASUREMENT MISSIONS

GPM

Home Data Access Resources Education

Data Access

Extreme Weather News
~ Data Downloads &
Documentation

TRMM

GPM

Ground Validation
Data Sources
Data Recipes
Data News
Google Earth
NASA Worldview
Using the PPS FTP
Training
Data FAQ

Connect With Us

u Twitter
n Facebook
Youtube

How to Access TRMM & GPM Precipitation Dau

Precipitation data from the GPM and TRMM missions is made available ffee to
the public in a variety of formats from several sources at NASA Goddard Space
Flight Center. This section outlines the different types of data available, the
levels of processing, the sources to download the data, and some helpful tips
for utilizing precipitation data in your research. New Users Start Here

GPM Data D

&D Use of the PPS FTP and

2 e TRMM Data Downloads & Documentation STORM requires you to first
Need HElp H e Explanation of GPM & TRMM Data Sources register your email address.
* Data Processing "Recipes” Click here to register.

® View Frequently Asked
Questions

e View the PMM Glossary
* Contact Us

Precipitation Data in Google Earth
Frequency Asked Questions (FAQ)

QUICK DATA LINKS

TRMM Downloads

GPM Downloads
Precipitation Processing
System (PPS) Home
GES DISC Home
Giovanni TOVAS Data

Questions? Read the Data FAQ

If you still have questions after reading the FAQ, then you may contact us and
we will do our best to assist you.

TRMM & GPM Data Policy Viewer

e Satellite Overpass Ground
TRMM and GPM data are freely available at all levels for which the particular Coincidence Tool
sensor or sensor combination has been processed by GPM. For the GPM Core
Observatory this is for Levels 0 through 3 products (as applicable). For the
partner satellites in the GPM constellation this is Levels 1c through 3 (as
applicable). jesday, Septembe 2016
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ASy AND SPACE ADMINISTRATION
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v/data- , e
access/downloads/q

Data Access

Extreme Weather News

~ Data Downloads &
Documentation

m 5 TRMM

GPM

Ground Validation
Data Sources
Data Recipes
Data News
Google Earth
NASA Worldview
Using the PPS FTP
Training
Data FAQ

Dataset
description,
documents,
resolution, regions
/ dates, latency,
format, source,
and download link [ EJ oo
PPS downloads = &
require free
registration before
access:
https://registration.
pps.eosdis.nasa.g
oV

Connect With Us

Q Twitter

Youtube

Need Help?

* View Frequently Asked
Questions

* View the PMM Glossary

* Contact Us

GODDARD SPACE
FLIGHT CENTER

Data Access Resources Education

GPM Data Downlo

* Use of the PPS FTP and STORM requires you to first register your email address. Click here to register.

Level 3 Level 2 Level 1

Derived geophysical parameters at the same resolution and location as those of the Level 1 data.

¥ 2B-CMB: Combined GMI + DPR single orbit rainfall estimates

The GPM Combined Radar-Radiometer Algorithm performs two basic functions: first, it provides,
in principle, the most accurate, high resolution estimates of surface rainfall rate and precipitation
vertical distributions that can be achieved from a spaceborne platform, and it is therefore
valuable for applications where information regarding instantaneous storm structure are vital.
Second, a global, representative collection of combined algorithm estimates will yield a single
common reference dataset that can be used to “cross-calibrate” rain rate estimates from all of
the passive microwave radiometers in the GPM constellation. The cross-calibration of radiometer
estimates is crucial for developing a consistent, high time-resolution precipitation record for
climate science and prediction model validation applications.

Documentation:

* GPM Combined Radar-Radiometer Precipitation Algorithm Theoretical Basis Document
* CMB Level 2 Caveats

resauton Jiogor _paies0_litncro_lromatoJsouced _Jovo

orbital, Past 2 weeks 3 hours (RT); HpFs NRT: FTP (PPS)*
(NRT) 40 hours 0

(Prod) HDF5 Prod: FTP (PPS)* @)
HDF5 Prod: STORM O
HDF5 Mirador o

OPeNDAP OPeNDAP

HDF5 Prod: FTP (GES
DISC)

2A-Ku: DPR Ku-only single orbit rainfall estimates
2A-Ka: DPR Ka-only single orbit rainfall estimates
2A-DPR: DPR Ka&Ku single orbit rainfall estimates

2A-GPROF-constellation: Single-orbit rainfall estimates from each passive-microwave
instrument in the GPM constellation

2A-GPROF-GMI: GMI single-orbit rainfall estimates

TRMM data downloads: https://pmm.nasa.gov/data-access/downloads/trmm
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PrecipitationfAccumulationfs 12016,0300'UTCIERZDay s
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Displays the latest IMERG 30 minute, 1 day, and 7 day datasets on
an interactive 3D globe in your web browser.

Includes IR overlays and state / country labels.

Uses Cesium.js, replaces our previous Google Earth KML viewer.
Developed by Owen Kelley and Matt Lammers at the Precipitation
Processing System.



In-house tool for rapidly generating production-quality 3D
visualizations of Level 2 GPM overpass data (GMI GPROF, DPR
Ku-band)

Generates stills and animations (3 styles) with labels and
annotations. Supports arbitrary DPR cross-sections.

Built on Visit (https://wci.linl.gov/codes/visit/) and 3Delight
Contact us for more information on using this tool:
https://pmm.nasa.gov/contact
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« Displays recent GPM and
associated datasets in vector
format on an interactive in-
browser map (Mapbox.js)

« Supports regional sub-setting
(for quicker download)

« Supported datasets:

 IMERG 30mn, 3hr, 1day,
/day

« GFMS Floods Nowcast
(Bob Adler, Huan Wu)

* Global Landslide Nowcast
Model (Dalia Kirschbaum)

« Export file formats: geoJSON,
topoJSON, arcJSON, TIF, SHP

* Publisher / consumer
architecture — use the API to
automate data collection or
write your own consumer Ul.

Coming Soon!

NATIONAL AERONAUTICS ‘ GODDARD SPACE
AND SPA 1ON | FLIGHT ER

A \CE ADMINISTRATION | FLIGHT CENTI —
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Home GPM TRMM Science Applications Meetings

Connect With Us

u Twitter
Facebook
Youtube

Select Region: | Global

¢ Show Legends v Show Controls

Download Data:

File Formats: Preview Image:

 Beta test at: http://ojo-bot.herokuapp.com/opensearch/classic
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NASA Worldview

« https://worldview.earthdata.nas
a -gOV/ " o $g::7%g§ﬂecxncenmecaoy, = X

Snow Rate (Ascending)

* Interactive map for viewing [

I r—
0.25 - 0.2541 mm/hr > 15.7412 mm/hr
Snow Rate (Descending) 4

multiple Earth Science i

0.25 - 0.2541 mm/hr > 15.741
Rain Rate (Descending)

W \WORLDVIEW [

Shatve 4 & AENC

B BASE LAYERS

datasets across time. - PR

+ View GPM data by clicking ‘
“‘Add Layer” -> Search for
“GPM”

[ aaa— |
10.25 - 0.2555 mm/nr > 62.6233 mm/he S

L] L
GIOVANNI The Bridge Between Data and Science v 4.16 Release Notes Browser Compatibili own Issut G E S D I S ‘ G I ova n n I
Time-Averaged Scatter temporarily unavailable... [1of 2 messages] Read More

2. Time Averaged Map

» http://giovanni.sci.gsfc.nasa.qgov/

Time Averaged Map of Multi-satellite precipitation estimate with gauge calibration - Final Run (recommended for general use) half-hourly 0.1 deg. [O&
V03] mm/hr

T 1T « Tool for viewing and analysis of
multiple Earth science datasets.
* View GPM data by searching for

“IMERG” or “GPM”

« Time averaged maps, animations,
time series, accumulations and
more.




Qutreach Team @

Jacob Reed GPM Webmaster, Social Media Lead,
visualizer, graphic designer

Dorian Janney & Kristen Weaver — education/outreach
specialists

Ryan Fitzgibbons & Joy Ng — GPM Lead Producer
Aries Keck — NASA social media lead

Science Visualization Studio — Develop science
visualization products

Animation Studio — Develop science animations

Office of Communications — Feature articles, media
interviews, Live Shots (Patrick Lynch, Rani Gran)

Hyperwall Staff — Ports and runs GPM Content on
Hyperwall

And you!
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NASA Feature Articles
Print materials

Media Interviews

Facebook Live
Hyperwall talks —
Live Shots
School Visits
Tables at events

Social Media
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* https://www.facebook.com/NASA.Rain/vi
deos/1128607627202016/

« Total Views: 112,552
 Peak Live Viewers: 5,447
 Likes: 20,962

« Comments: 4,460
 Shares: 2,163

Published by Joy Ng
Page

NASA Takes You Inside The Science Of
Hurricane Matthew
We'l tlkgb out the bhdH rricane
Matthew using NASA sat (IH obs: rvt s from
space. NASA's GIbIP cipitation Measurem et
Mission or GPM satellite saw treme! d
amounts of ra fllth oughou! tH iti. GPMh
captured Maf tth ew near the Florida coast under g g
an eyewall replacement cycle, a process that may
intensify the storm. [ ]

NASA scientists Dr. Owen Kelley and D... See More

6/23/16 Tour of GPM MissionOps |

e Glob: pitation
lission Operations Center. Post
u have for the scientists below!

g e | 10[7/16 INSide Hurrlcane
. " M atthew

https://www.facebook.com/NASA.R
ain/videos/1214008668661911/
Total Views: 295,195

 Peak Live Viewers: 8,660
R .|+ Likes: 7.746K
= T -« Comments: 3,285
 Shares: 2,326
Facebook Twitter
Total Followers: 49,202 Total Followers: 17,513

Past Year: 23,902 Past Year: 2,921




* GSFC conducted 48 Media Interviews,
including Live Shots, In Person interviews,
Print, Radio and Skype calls on Oct. 6t and
7th on how GPM and other missions - e
observed Hurricane Matthew AN

k)
. . s -

* A 30 minute Facebook Live event Oct. 7th 3 »anmmews Sy
had over 8.6k concurrent views during the d R T

CATEGORY 4 Yo srexo EENNGRsTs MENNSENGR/s7om

event and over 280k views, 2.2k shares e

* Visualizations showing GPM observations of
Hurricane Matthew were shared with media
outlets across the country '
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S And for the kids...
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Precipitation Education GP»

Current Activities GPM Originals Glossary & FAQ GPM Mission

Why Measure Rain and Snow?

Raln, snow, and oher Sonms of precipRation afiact every part of It on
Eart. Ran f3lis on the Crops we eat, flis e resenoirs of water we
arink, and 15 an Im=gral pan of everyday weamear and long term climate
trends. This webshe, presented by NASA's Global PrecipRation
Messurement (GPM) mission, pro/ides students and educaiors win
resources 10 leam about Earth’s water cycle, weather and climate, and
e technology and socletal applications of studying them

New to the sita? Click hars for a quick vidso tour.

The GPM Core Obsenatory successiully launchad on February 27t
2014, l2am more

Global Precipitation M ¢
GPM Is an Intemational e

sateline mission that uses
muiple s3%likes OroRIng
Eartn 10 coliect raln, snow
and omer preciphation
d3t3 workiwice every tree
nhours. On February 27
2014, NASA and the Japan Aerospace Exploration Agency (JAXA)
launched 3 Core Obsenatory saelifie carrying ad@nced instruments
it improve our precipRation-measuring capaviiiies and bring all e
@ata from e partner sateliRes I 3 unified global dataset

PRECIPITATION MEASUREMENT;

Leam More 300ut GPM YEEY)
See our Current Acivities
Water Cycle Baskes

A T 2

Freguently Asked Questions
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Follow Us!

Twitter: NASA Rain
https://www.twitter.com/NASA Rain

Facebook: NASA.Rain
https://www.facebook.com/NASA.Rain

Send Us Content and ldeas

https://pmm.nasa.gov/contact
jacob.reed@nasa.gov

Check out and use GPM Visualizations!
http://svs.gsfc.nasa.gov/Gallery/GPM.html

Applications Working Group

Tuesday, Oct. 25 at lunch, anyone welcome!
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B Twitter: NASA_Rain . Facebook: NASA.Rain

https://www.twitter.com/NASA Rain https://www.facebook.com/NASA.Rain

Search Twi Email or Phone Password

@Home ¥ Moments 4 Notifications P Messages

pmm.nasa.gov
i Joined July 2011

& Photos and videos
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GPM & TRMM Missions GNASA Ran - Oct 17
Hurricane #Nicole Moving Over Cold North Atlantic
pmm.nasa.gov/extreme-weathe.

GLOBAL

low - Refresh - View

CanadianSpaceA
2 Follow

a NASA JPL & GNA
- 2 Follow

BmoreKarl & bmor.
Fi ed by Aries

2 Follow

Find friends

d States Trends - Change
#DebateHeadache

Debates bring headaches;
Exced! rings fast

d by E

lBeBoman(lclMWords
344K Tweots

N

green areas, indicating heavy, moderate and light rain,
respectively.

Credit: NASA Jacob Reed / JAXA

More GPM extreme weather news:
https://pmm.nasa.goviextreme-weather

Like Comment Share

Youlle Mbeng, Jose Enni Caro, Rhane Chronclogical*
Rnodes and 59

others like this,

Precipitation
Measurement
Missions @
@NASA Rain
TWEETS FOLLOWING FOLLOWERS LIKES LISTS MOMENTS Home
2,894 234 175K 95 Edit profie Like | © Message | - Share | . More -
—_— About
GPM & TRMM Missions Twests Your Tweet activity Photos Missi Government Organization
GPM & TRMM Missions ©CNASA Ran - Oct 18 Your Tweets earned 27,484 Videos rday at 7 e
@NASA_Rain . : impressions over the last Search fo n this Page
Official acct. of NASA's GPM Looks at Ra!fﬂa" in Remnants of week Likes The Global Precipitation Measurement mission or GPM Searcn o this Page
Precipitation Measurement Songda Over Pacific NW e core satellite saw heavy rain with rates of around 50 mmvhr
Missions. Get the lates: GPM, pmm.nasa.gov/extreme-weathe osts (~2 inches/hr shown in dark red) in the front that absorbed PEOPLE =
RN 0 groukuclVldation i i : - the remnants of former northwestern Pacific Ocean
news, and lean about Earth's 49,202 | «es
ol or el Ol o) T T Typhoon Songda. These images were created from data
- . taken on Saturday, Oct. 15 as the front was affecting the
e o ERat st View your top Tweets U.S. Pacific Northwest. The rain is depicted in red and ABOUT >

PHOTOS >




Social Media Metrics ~asa

Zoom: [1h] [1d] [5d] [iw] [im| ‘sm| [6m] [1y] Imax]

Followers Over Time (Jan 2012 — Oct 2016)

Facebook Twitter

Total Followers (10/19/16): 49,202 Total Followers (10/19/16): 17,513
Past Year: 23,902 Past Year: 2,921
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GMI impact study for hurricane track prediction

a) 2014 Tropical Cyclone Tracks b) 2014 Tropical Cyclone Tracks
son Storm: EP1014 (JULIO) Storm: EP1014 (JULIO)
T 080400 : : : : — : SN TGap400 < - : : — :
2 080500 : : : : : s 2 080500 : : : : U=
3 080600 : : : : : v 3 080800 : : : : : L
45N 4 080700 : : : : : oy 45N 4 080700
5 080800 : : ] : : : 5 080800
6 080900 6 080900
7 081000 7 081000
40N1 8 081100 40N1'8 081100
9 081200 9 081200
35N - :
30N 30N
25N 1 25N -
20N 1 20N
15N 1 15N 4
10N 1 10N
5N . ' . ' . : : SN . . . . N . .
180 170W 160W 150W 140W 130W 120W 110W 80 T7ow T60W T50W T40W 130W 120W T10W
Forecosts: Beginning 2014080400 for CTRL model Forecasts: Beginning 2014080400 for EXPR model
Observed: Beginning 2014080400, every 24 hours Observed: Beginning 2014080400, every 24 hours

Julio track forecasts Aug. 4 — 12, 2014 with (a) and CNTL (b)
experiments with GMI assimilation show. A positive impact from the
assimilation of GMI observations on the track forecast can be
observed for this case




Disease Tracking ~asa

October Total Precipitation (mm)
- High: 725 O Control

e Low: 12 ® Case

b

d

Uganda
Districts
Anva
= z o 125 25 50 Kilomaters
ombo e a2 )

—e— Suspected cases
—=— TRMM
—=— CMORPH
v FEWS-NET
NCEP/DOE
—a—\ ERA-Interim
¢ ‘Arua Obs

200 300 400 500
| | |

100
|

Annual suspect plague cases

0

adapted from MacMillan et al. 2012; Monaghan et al. 2012; Moore et al. 2012
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