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3-hr Realtime Rainfall Analyses
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100 STORY

FIRST TROPICAL STORM OF THE 2010 EAST PACIFIC HURRICANE
SEASON BRINGS HEAVY RAINS TO CENTRAL AMERICA

The 2010 East Pachic humcane season began pretty much on schedule
VWhile the season ofScially begans on May 15 and runs the

30, in an average year, the first named storm of the se.

Jurse 10th, this year the Srst storm of the season, Trogs

formed on May 25th off of the coast of Guatemals from

low pressure within the Intectropscal Comvergence Zone (o ITCZ), a band
of low pressure that cecumnamgates the globe near the Equator where
the trade winds comerge. Although Agatha's maxomum sustaned winds
were never estimated 10 be greater than 75 kph (45 mph) by the National
Humcane Center, t still tumed ocut 10 be 3 very deadly storm as 3 result
of fash floods and landshdes brought about by Agatha's heavy rans

and passive microwave sensors, TRMM's man objective is 1o measure
rainfall from space. For increased coverage, TRMM can be used to calibra
rainfall estimates from other additional satelites. The TRMM-based
nearceal time Muki-satelite Precipitation Analysis (TMPA) at the NASA
Goddard Space Flight Center is used to monitor ranfall over the global
Tropics. TMPA rainfall estimates for the 1-week penod 25 May to 1 June
2010 for Central Amenca show that the heaviest rans fell just off shore an
nght along the Pacific coast side of Guatemala, EI Salvador, Honduras an/

northwestern Nicaragua. Over 500 mmn (~20 inches, shown in red) fell in twp> [

areas off the coasts of Guatemala and El Sahador. Over land, between 25
mm (~10 inches, shown in baght green) and 350 mm (~14 nches, shown
darker ceange) of rain fell over the coastal areas of Guatemala and betwe

150 men (~6 nches, shown in baght biue) and 250 mm fell over the coast

sections of El Salhador, Honduras and Nicaragua. (CLICK HERE TO REA)
MORE)

TRMM &5 2 jont mession betwean NASA and the Japanese $pace 3gency
JANA

Image by Hal Pierce (SSAVNASA GSFC) and Caption by Steve Lang
(SSAMNASA GSFC)

3 June 2010
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The TRMM website describes the
TRMM mission, instruments,
news, publications, and data
collected

The homepage includes Top
Stories of events that TRMM has
been used to analyze

The resources on the right of the
page give the user access to a
multitude of information (these
links will be explored further on the
subsequent slides):

Real time 3 hourly and 7 day rainfall

Global flood and landslide monitoring

Hurricanes and typhoons

Rain averages and anomalies + ESPI

Climatology

QuickLooks at orbits

Educational resources



TRMM - NASA

At the bottom of the homepage,
there is a link to download
Google Earth imagery from
TRMM that is updated daily

Clicking on the +DATA tab at the
top of the homepage brings the
user to a set of links to Data
Products from TRMM

These links provide data

downloads and links to other useful
pages that use TRMM data

Google Earth Downloads Updated:
11 JUN 2010 1500 UTC

e, —

“TRMM _ Tropical Rainfall Measuring Mission

+ SEARCH TRuM

Quick Looks - O Line TMI Quick Lok images TMI quick-Jooks avalable on-line. Each quick-Jook is graerated

Precipiranon Processing System (PPS) 5o
Syzzem The real-time processing and post-processing of the TRMM soence data is performed by the TRMM Science
Data and Information System (TSDES) Working with the TRMM prncipal mvestigntons and science slgonithen
developers. PPS mantains e operatiosal scimce data processing system and mssmes the timely procesung of al
TRMM scence mstrument data. During routine operatioss, raw mstrument data is recenved = sear real-Sme by PPS and
then processed by e St Sier of science sigorithena 80 produce calibrated, swath level matranent data. Using this
caltested, swath.level imtrament dwa, $he second Sex of sigorithem are wsed 10 compute peoplrysical parameters, sach
s precipiason rate, alio o the swath-level resolsion. Al the final stage of processings, the tird Ser algorithens geoduce
pridded peophysical parameters fhom e first. and secosd-ter msrument data. AT TRMM produces teved and
dembaned by the Goddard Distributed Active Archeve Center (GES DISC DAAC) For furber sformanca coscermmg
PPS operations

GES DISC DAAC - Dusrdased o A e The operational archaving and dstibution 0 e publc of o
TRMM scimce data prodrts is provided by S Goddard Distribated Active Aschive [GES DISC DA §

rdormation and wpport for manprdiating these data Sles, which are provaded in NCSA's Hierachical Daga Format
(HDF) These fles are gracally deributed co-lioe. Finally, the GES DISC DAAC provides Sost-line sepport for aay
quessons coscermng e TEMM science data. TO cbtan TRMM scence data, go 1o the Goddard GES DISC DAAC

[n order 10 sty opposag requrements for carly data dstridution and he haghest
d will reprocess all prodects with mpeoved slporithens approsimanly coce per yeur. Thes
section, asde from presentag procral prodect sformaton, wpdmes the performance of each dporthes as sformaton
becomes avalable 10 the scence team. Data wiers should check this ste before working with sy TRMM data, and
occasosaly hereafier a5 moce sformatos becomes avadable Al nformation & Sed 10 the daa version sumber as

M GROUND VALIDATION - The functicn of the TRMM GV program o the NASA Goddwrd Space
Flight Center is 3 provide spport for Tropical Rainfall Measaring Missios (TRMM), in comsaction with the grownd
based validation of the TRADM satelite cbservationn. The TRMM Satclite Validasion is the focal pot for the plasng
nd mplementation of a beaad and mtegrated chservational program of precptation and reland chmate research,
desgned 15 meet e ipecit sieace validasion objectives establihed by the TRMM science mam, and wisch are avo
conmmtent with programenat requeements established by NASA Headguaters

TRMM based precipitaton estimates-A series of quas-ghobal, near-seal-tine, TRMM-tused procpitation estimases
is avaslablle 10 the research summrsty via snoeymoss fip  The evtzmates are provided oo a ghbal 025 * 30 26 * gid
over the latitude band 50 * 55 withn about seven howrs of cbservation tene. Three products me bemg provaded A
TRMM -calidtested merger & ol svadable TMI, AMSR-E, SSM 1, aad AMSU.-B precystatce estznates (Sree-houly
acoumsdationn ), & geotynciscacus efrared estenate whach is calbrated by the merped-ancrowsve data (hourly estznates
cenbuuticon of the frtt two Selds (Bree-howly acomsslation) The data are svadable wder
Pabmerred Users are wped 1o download the README it for addiscanl detshy




Google Earth Downloads Updated:

11 JUN 2010 1500 UTC

The Google Earth link brings
the user to a new page

Updated daily, this page
includes 3 sections of global
oogle Earth data

Top section: links to realtime 30
day rainfall average and 30 day
rainfall anomaly (mm/hr) globally

Middle section: links to realtime
rainfall accumulation for 3 hr, 24
hr, 72 hr, and 168 hr data

Bottom section: links to realtime
flood potential for 24 hr, 72 hr, and
168 hr time periods

TRMM _ Tropical Rainfall Measuring Mission

Lerurasreo 11 JUN 2010 1500 UTC

Average Rainfall for last 30 days

Google

EALTIME FLOOD POTENTIAL images in GOOGLE EARTH.
& able to load these KML files.)

p:/ftrmm.gsfc.nasa.g ity/download_kmz.himl



Realtime Rainfall Accumulation Image in
Google Earth

® Google Earth ‘
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Rainfall Anomaly Image in Google Earth

® Google Earth e
File Edit View Tools Add Help
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Realtime Rainfall Accumulation, 24 hr Flood Potential,
30 Day Anomaly Images Layered in Google Earth

R Google Earth
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TRMM - NASA: Resources

Realtlme3HourIy_& 7DayBamfa” Realtime 3 Hou rIy & 7
user to a site with two
Realtime maps

TRMM  Tropical Rainfall Measuring Mission

page, there are links for
a weekly animation,
and regional and global
rainfall animations

There is also a link to
view the data in Google
Earth (takes the user to
the same page as the
Google Earth link on

ALY 64
40 A4In

=== the homepage)
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Global Flood & Landslide Monitoring

+ ABOUT TRMM + SEARCH TRMM ll+ CONTACTS + IMAGE POLICY

Current Heavy Rain, Flood and Landslide Estimates

Satellite Precipitation Analysis [TMPA/3842])

8 JUN 2010 0900 UTC

(Observation Time of Last Data Processed)

(CLICK TO SEE)
K

Click on the maps below for regional displays with mSPségformation

S 2*"4%’? = 50N

2

Eq
¥, & }
508 ;
60E 120E 180 120W 60W

A Relevent publication (pdf ) for the hydrological model shown sbove is: Hong. Y.. R. F. Adler, F. Hossain, S. Curtis, and G. J. Huffman (2007), A First
Approach to Global Runoff Simulation using Satellite Rainfall Estimation, Water Resources Research, Vol. 43, No.8, W08502, do:
10.1029/2006WR005739

Click to see s FULL GLOBE HYDROLOGICAL MODEL FLOOD Click to see s SWALLER FULL GLOBE HYDROLOGICAL MODEL FLOOD
POTENTIAL IMAGE POTENTIAL IMAGE

60E 120E 180 120W 60W
Seven Days of Rainfall

GOOGLE EARTH DOWNLOADS

CLICK on the KML file below to download a file which show a REAL-TIME FLOOD POTENTIAL image using
GOOGLE EARTH.

Updated October 31, 2008 (Note: you must have Google Earth installed in order to be able to load these KML files.)

nasa g en ole h

Global Flood & Landslide
Monitoring is a very useful
site for observing maps of
heavy rain, floor, and
landslide estimates globally

Clicking on any of the
maps brings the user to
more in depth analysis by
region

The user can also

download the data into
Google Earth



Flood Potential Image in Google Earth
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Hurricanes & Typhoons Hurricanes & Typhoons is an

: i analysis of tropical cyclones globally

TR TRMM Trop:caIRamfallMeasurmg Mission The fl rSt SeCtlon eXpIaInS the tWO
types of analysis maps that are

included on the page, using historical

d-l‘dac\m&’cnfla tropical cyclone. The

ST v B examples

.dalnr.d\rs.:n( wopacal ¢y daef These
42 1 (=3

By clicking on an ocean basin on the
ap, the user is connected to a page
with links to historical tropical cyclone
precipitation maps and time series
maps separated by year and name of
storm from 1998 to 2006

i bty ooty e el The next section includes a
T ————————— description of how TRMM data can

% B S be used to look at tropical cyclone
rain and precipitation radar as

vertical cross section slices

Links at the bottom include this
e year’s storms, this year’s animations,
oV and previous precipitation radar
chick 10 ¢ 2009 Precipitation Radar vertical slice asimations animations
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Rain Averages & Anomalles + ESPI

8 JUN 2010

(CLICK TO ENLARGE)

The ENSO Prec

Figure 2 (click to enlarge)

Rain Averages & Anomalies + ESPI is
excellent for looking at monthly trends in
rainfall and examining the ENSO cycle

The first section displays maps of
average rainfall and rainfall anomalies
for the last 30 days
This includes a link to view the maps in
Google Earth (takes the user to the same
page as the Google Earth link on the
homepage)
The next section deals with ENSO and
analyzing the current and past
conditions using the ENSO Precipitation
Index (ESPI)

ESPI is a precipitation based measure of
ENSO using precipitation anomalies across
the equatorial Pacific

For a summary of the indices in ESPI, click
the link, or visit:



M - NASA: Resources

+ CONTACTS |+ DATA

TRMM based Climatology is the
average monthly global rainfall
based on 3B43 merged TRMM and
other data from 1998 to 2009
Climatology is defined as average
weather conditions over a period of
time, and is used to develop
relationships, build models, make
forecasts, and find patterns in the

weather over time
By clicking on the months, the user
can view the full resolution images

The user can also access the yearly
averaged total rainfall map from
1998 to 2008 and animations of the
images

Finally, the user can view monthly
global rainfall anomalies by clicking
the last link

This opens a new page with maps of
rainfall anomalies from 1998 to 2010
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“QUICKLOOKS” is

= W R
AV A 5 L ) S~ 25

I A IR ) S a map of the TMI
N Dl ene— data collected by

EEE— TRMM during its
=2 orbit
The main map

displays the current
day’s data

The legend explains
what each color
represents

The user can also

— — - -

EENENERENERE e Eaaean s I view other orbits

RENERENENENEY S At I A K EnE from the current and
o previous months,

0 TR D e S S5 % dard DA and past years
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Educational Resources

Educational Resources
features a set of tools used
to teach people about the

climate system and the
TRMM mission

Problem-based classroom
PDF Modules are available
for grades 5-8 (clouds,
winds, precipitation, weather)
and 9-12 (energy)

A variety of videos examining
different aspect of the TRMM
mission are also available
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+ INSTANCES + FEEDBACK

Select one of the TRMM Online Visualization and Analysis System (TOVAS)

p rOd u CtS fo r a n a I yS i S 3-hourly TRMM and Other Rainfall Estimate (3B42 V6)
from the top section

This interface is designed for visualization and analysis of the 3-hourly TRMM and Other Rainfall Estimate (3842 V6). Users can generate plots for area average (Lat-Lon Map), time series (Time Series), Hovmoller

diagram and more. The animation is available for Lat-Lon Maps. Results can be downloaded in HDF, ASCII, and Google Earth KMZ formats.

Now the user can
select spatial | et 65850
location, parameters, ot
date and time, and
the type of
visualization wanted

Visualizations include — - -
Iat/lon mapS, : -18 o South: -50 : 180 Update Map

Hovmoller diagrams, |G

Bata Productinfo [l Units

S Catte r p | OtS Z tl m e Em::;cipilation ?Ft{alv;:r_’;::;ooe 1997/12/31 - 2010104130

S e ri e S CO rre | a ti O n [ relativeEror TRIMM_3B42.006 1997112131 - 2010/04/30
m a pS Ove rI ays a nd Year 2010 v Month Apr v Day 30 v Hour 00 v (Date Begin: 31 Dec 1997)

Begin Date

a n I m atl O n S Nule:misprudmisfh'::rgzt‘:m :;.ar e
Click “Generate
Visualization™ to
submit

v Edit Preferences | Visualization Help
‘ Generate Visualization @




GIOVANNI

Remove All

Execution Status

StepNumber Operation m StartTime CompletionTime
h - |ataFetching COMPLETE [Tue Jun 8 21:21:52 GMT 2010 [Tue Jun 8 21:21:54 GMT 2010
Preprocessor COMPLETE [Tue Jun 8 21:21:54 GT 2010 Tue Jun 8 21:21:55 GT 2010

Parameter iasking [COMPLETE [rue sun 2122158 GuT 2010
foraSubseter _ fcowplere _____[ruems2t2securaon
lanomaty " ICOMPLETE__________[TueJun 8 21:21:57 GMT 2010 [Tue Jun 8 21:21:57 GMT 2010

[ime Averagng  [cOMPLETE____[Tue Jun 8 21:21:57 GMT 2010 Tue Jun 8 21:21:58 GMT 2010

[Dimension Averaging  [COMPLETE ___[Tue Jun 8 21:21:58 GMT 2010 [Tue Jun 8 21:21:59 GMT 2010

[fwoDimensionaitapPit  [actve  [TueJun82121:59 GMT 2010

Once the user clicks “Generate Visualization”, the window wiill
have a table of actions that the computer is performing

When it is complete, the image will appear

Visualization Results | Download Data ProductLineage  Acknowledgment Policy

TRMM_3842.008 ki h
- (%0:00 ﬁﬁprzf)l%ﬂ [mm/he]

Edit Plot Preferences || Refine Constraints*




GIOVANNI

Above the image, the user has the option to Download the data

The files can be downloaded individually as HDF, NCD, or
ASC, or as the final product as KMZ (for Google Earth) files

Results #1 ©

Visualization Results Product Lineage  Acknowledgment Policy

Remove All

Download source data products and data products derived from Giovanni processing stages. For simplicity purposes, only the initial retrieval and final rendering phases are currently accessible for downloading. Supported download
formats are HDF, NetCDF(NCD), ASCII, and KMZ (ASCII is available only when the array size is within about half-million points). To download multiple files at once, select the desired files (from any section) by clicking on their

associated checkboxes, and then click '‘Download in Batch. Note: that 'n/a’ means that a file size or other column value is not available; 'saa’ means that a file is exactly the same as the previous one in the list. Also, not all
services and data products support all download file formats.

Initial Data Retrieval
Data Product

D ad in Batch
Start Time File Size (b) Download Files
TRMM_3B42.006 (precipitation) 2010-04-29T22:30:00Z 435561 E E
Two Dimensional Map Plot
Input Files

Download in Batch
Start Time File Size (b) Download Files

TRMM_3B42.006 (precipitation) 2010-04-29T22:30:00Z 25672 ] ] m @
Output Files KMZ

precipitation. TRMM_3B42.006.AreaMap.2010-04-30-00:00Z.gif D @




GIOVANNI Image in Google Earth

File Edit View Tools Add Help

[=arTx
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Find Businesses Directions
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+ F Borders and Labels
[T @ Places of Interest
[T = Ppanoramio Photos
[[1== Roads
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@ [CJ@ Ocean
[T & Street View
# [:ﬁ Weather
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& [C 3 More
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% 3
©®2010 Europé'-‘lfcchnologics W ’ / 2009 100 G
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Refine Constraints [Top]:
Spatial

[ Cursor Coordinates: 0.00000, 0.00000

ThS it

Area of Interest: West: 833203125 Nomh: 328953125 '/ oo o7c East 1395703125 | Update Map

Temporal
Begin Date Year 2010 v Month 4pr v Day 30 v Hour 00 v (Dste Begin: 31 Dec 1997)

End Date Year 2010 v Month Apr v Day 30 v Hour 00 + (Date End: 30 Apr 20

Note: This produfitis

Edit Preferences [ To
[~ Plot Preferences
Image Width Set the width of the plot image (in pixels)
Image Height Set the height of the plot image (in pixels)
Decoration Flag N !Je(ermine whether decorations (axes reticles, labels, etc.) are displayed for the resultant
images

Color Bar P ® Select color map mode, select a palette, or, if shown in this preference bloc, specify min
8 s UG (e and max parameter value to map. The ‘Palette’ and Min/Max Value options are enabled
only when the ‘Custom’ mode is selected. Values entered for 'Min Value’ and 'Max Value'

Palette: | Rainbow - 4 2
will override parameter specific values for parameter min and max, respectively.

Min Value:
Overrides ALL parameter min/max values.

Max Value:
Overrides ALL parameter min/max values.

Projection Equidistant Cylndrical Select a projection for the plot(s)

Smooth Flag © On Determine whether the pixel interpolation should use a smoothing routine
precipitation Set parameter preference values
(TRMM_3B42.006)

Return to plot

Parameter Min

Parameter Max

eneath the image, the user can refine constraints and edit
references, including max and min value, color bar palette,
rojection type, and size
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TO u S e th e O I d e r Monthly Rainfall (3B43 V6) Anomaly

This interface is designed for visualization and analysis of the Monthly Rainfall (3843 V6) Anomaly.
Users can generate plots for area average (Lat-Lon Map), Time Series, and Hovmoller diagram. The
animation is available for Lat-Lon Maps. Selecting here or the Help buttons will open a new window m

version of data, there is Kl

Alert:A new window may be opened when a link or a button is selected below.

(]
Click and drag to select area; or input latitudes (-50, 50) and longitudes (-180 ~ 180) or
Click for non Java/JavaScript version

More information on supported browsers and platforms

North latitude

non-JAVA version -_- s

West East

180.0 W 180.0 E

South latitude

The options for S edy P

| |
C re atl I l g tI l e Accumulated Rainfall (mm) &8
Monthly TRMM 3B43(V6) |Rainfall Anomaly (mm)
Normalized Anomaly (%) ~
- = - 3843 V6 (1998/01 - 2009/12 -
VI S l l a I Z a I O n S a re e Climatology | Cort Willmott (1950/01 - 1999/12)
GPCC (1951/01 - 2000/12) %

Plot Type : Lat-Lon Map -
Begin Year: 2010 v Begin Month: April (Data Begin: 1998/01)

same: select are a, B e s

. ynamic
Color_Options: X " .
ustomized (linear only): Min Max

parameters, plot type, co ot T i v

Time Series Plot © Dynamic
Y-Axis Options: ©) Customized: Min Max Interval

date, and other options

“Generate Plot” will
create the visualization
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Monthly Rainfall (3B43 V6) Anomaly
Lat-Lon Map

Monthly TRMM 3B43(v6) Apr2010
Accumulated Rainfail [mm]
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Ganeratad by NASA's Giovanni {giovanni.gefc.naea.gov)
Unit Options: @ mm © inch
Color Options: @ Dpynamic
) Customized (linear): Min Max
©) Customized (nonlinear):
Please input numerical values seperated by comma.

Generate Plot

The user will end
up with a similar
image, with options
to re-generate the
plot



Global Precipitation Analysis (GPCP)

The Global Precipitation Climatology Project (GPCP)
IS a project whose goal is to develop a better
understanding of global precipitation

GPCP uses data from rain gage stations and
satellites (including TRMM) to estimate global
monthly rainfall from 1979 to present

Over 6,000 rain gage stations

Geostationary and low-orbit infrared, passive

microwave, and sounding observations from
satellites

For a complete list and explanation of the data
products, visit



Global Precipitation Analysis (GPCP)

Global Precipitation Analysis

Laboratory for Atmospheres
NASA Goddard Space Flight Center

. Global Real-Time 3-Hourly Precipitation Analysis o '
« Global Monthly Merged Precipitation Analyses of GPCP ( 1979-present)

« Global Daily Merged Precipitation Analyses of the GPCP (1997-present)

« Monthly and Pentad SSM/l-based Precipitation Analyses using GPROF6

« ENSO Precipitation Analyses (Research and Monitoring)

« Precipitation patterns in the tropical Pacific over the last 12 months

Latest 3 Hourly "Merged" Global precipitation Image

See Global Rain Animation

Link to TRMM DATA from Global Real-Time 3-Hourly Precipitation Analyses

P .
-5 0 5 10 »15
2004 December 2004
GPROF (mm/d) GPROF anomaly (mm/d)

Clicking “TRMM DATA" brings the user to a real-time global map
of precipitation

By clicking the link beneath the map, an animation of about a
week of recent global precipitation is generated

The user can also access the TRMM data



Global Precipitation Analysis (GPCP)

Tropical Rainfall Measuring Mission ( TRMM )

| Monthly Data | Pentad Data 3-Hour|y Data Near-ReaI-Time Climatology

Scrolling down to the bottom of the homepage, there is a variety of
TRMM links including Summary, Data, and Images of monthly, 3-
hourly, and near-real-time data

Summary is a written description of the data and how it is compiled
Data is the actual data files

Images shows global images of the data

Monthly data images displays monthly averages of the TRMM precipitation
data from 1998 to 2009

Near-Real-Time images displays the same page as the TRMM DATA link at
the top of the page



