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Outline

= Overview of TRMM data services
= Mirador (Data access made simple)

m TOVAS (Data access without downloading
data and software)

m Other tools and examples (YOTC, HDAT,
Glovanni)

= Other data services (OPeNDAP, WMS,
etc.)

= Future plans
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What iIs TRMM ?

The Tropical Rainfall Measuring Mission
(TRMM) iIs a joint U.S.-Japan satellite
mission to monitor tropical and subtropical
(40° S - 40° N) precipitation and to estimate
Its associated latent heating.
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Mirador (Data Access Made Simple)

m An earth science data search tool developed at the
GES DISC

= Simplified, clean interface

= Google mini appliance for metadata keyword
searches.

m Spatial and parameter subsetting, format
conversion

m Gazetteer (geographic search by feature name
capability)
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Mirador

+ (3E3 DISC Home Mifado r
Data Access Made

Mirador

+ OVERVIEW .
+ HELP CENTER

+ DATA HOLDINGS

+ VIEW CART

Additional Features
+ News
2 Data
Search GES-DISC

+ Feedback

+ FAQ

@ J)

@

OpenSearch

Location Gazetteer data from:
Fvonts Gazottear data from:

LATEST HEWS

-aspian Sea temperatures
il

ributing to record Australian floeds
PO MIOEHT

Climate Experiment (SORCE)
il

6/13/2011 TRMM Data Service Update



An example:

I\f’[irado

“You are here; Keyword Search

Keyword: |daih,r rainfall

Time Span

From: [1223

To: [zo00

[ Advanced Search ¥

) AIRS, OM, MLS, HRDLS, TOMS, UARS, TRMM, GLDAS, SORCE, Subsets from A-Train Sensors (e.q MODIS AIRS , OM and MLS),
Available:  \rpps GOCART, LIMS, MSU, MEESFL NLDAS, SSEUY, TOWS

:':"Ih‘“ls Guality Screening for AIRS Level 2 Products; TR SB42 availahle with netCOF conversion and compression
ew:

Acknowledgements:

Location Gazetteer data from: Mational GeoSpatial Information Aogency g

Fronts Gazetteor data fron:

LATEST HEWS

Unizyz i, EPA B and Smithzonian Global Yolcanizm Program &l

20011-01-14T22:01:1TZ - AIRS Hear-Real Time Data and the Dry Season in African savanna
AlIRS Mear-Real Time Data shows dust and smoke in African savanna
+ Read More

201011-01-14T20:16:58Z - Caspian Sea temperatures set in motion, set to music

Fussian scientist creates simulation of daily ses zurface temperatures in the Cazpian Sea
+ fiead vnre




Goddard Earth Sciences Search DISC
Data and Information Services Center

+ A-TRAIN AIRS + MODELING + NEESFI

You are here: KeywordSearch » Data sets from daily rainfall search

r’ Keyword j Science Areas
Data Sets Resultz 1 - 10 of 10 for daily rainfall (2 seconds)

@} -More Services (e.g. hitp dowenload, format conversion, subsets etc) are available for the data set(=). Whenever you add files to the shopping cart, you will be
presented with options for selecting & service and service parameters for any data set which has these services.

D Daily TRMM and Others Rainfall Estimate (3B42 Vé derived) {TRMM_3B42_(Iain]{§}
| iesw Files | Info | Dats Calendsr
Approx. 1087 files found (Avg Size: 2.1%T MB )
Parameters: PRECIPITATION RATE

Spatial Resolution: 0.25 degree x 0.25 degree
Temporal Resolution: 1 Day(s)

D TRMM and Other Sources Rainfall Product {TRMM Product 3B43) (TRMM_:chB}@}
| “igsw Files | Info | Data Calendsar
Approx. 36 files found {Avyg Size: 4415 MB )
Parameters: PRECIPITATICN RATE

Spatial Resolution: 0.25 degrees x 0.25 degres
Temporal Resolution: 30 Day(s)

D Half-Hourly Radar Site 3-D Reflectivity (TRMM_2A55UW)
| Wieww Files | Info | Data Calendar

Approx. 13824 files found {Avg Size: 0.441 MB )

Parameters: PRECIPITATION AMOUNT, PRECIPITATION ARNCMALIES, PRECIFITATION RATE
Spatial Resolution: 4 km x 4 km

Temporal Resolution: 1 Hour(s)

D 2A53: Half-Hourly 2 km Radar Site Rain Map (TRMM_2A53_CSI)
| "iewy Files | Info | Data Calendar

Approx. 220 files found (Avg Size: 0.007 MB )

Parameters: PRECIPITATION AMOUNT, PRECIPITATION ANCMALIES, PRECIPITATION RATE
Spatial Resolution: 4 km x 4 km

Temporal Resolution: 1 Hour(s)
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Daily TRMM and Others Rainfall Es

e fol are e for the d

o b

Mdd Selected Files To Cart Add Al Files in Al Pages To Cart
Select All in Page

3IB42 . 6 (2.20 ) 2000-12-28 22:30:00
Or

2000-12-24 22:30:00
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Advanced search:

‘ou are here: Keyward Search

Keyword: [TRmM

Time Span

From: |

Tos|

Event:@ [kaTriNA
Event Type

Storms (1310): f KATRINA

Volcanoes (234): HIEIHE
KATRIMA humricane categony 1

HATRIMA hurricane categony 2
. HATRINA hurricane categony 3
Basic Search FATRIMA hurricane categorny 4
FATRIMNA hurricane categony 5
FATRIMA tropical depression
KATRIMA tropical storm
: AlRS Obl, MLE HREDLE, TOMS, | WEITH
Available:  Lrepi mocaRT LIMS MU [E KEITH extratropical storm
KEITH hurricane categony 1
What's - . KEITH hurricana category 3
Gualty Screening for AIRS Lewvel
Hewis - & KEITH hurricane category 4
KEITH tropical depression
Acknowledgements: KEITH trapical starm

i KEMDRA
Location Gazetteer data frol | .enpRA extratropical storm

Fronts Gazattoar data fromsr WENDRA huricane categany 1
KENDRA tropical depression
LATEST HEWS KENDE® traninal storm

Ozone (50646): | Select a Category

Aerosols | Select 3 Categorny
{36T98):

from A-Train Sensars (e MODIS, AIRS Ol and MLEY

etCOF conversion and compression

rmation Agency £
Ermith=onian Global YWolcanism Procram g

2011-01-14T22:01:17Z - AIRS Hear-Real Time Data and the Dry Season in African savanna

AlRZ Mear-Real Time Data showes dust and smake in African savanna
+ Read More




You are here: KeywordSearch » Data sets from TRMM search

rr Keyword\] f Pru]e:ts‘\ f Science nrea:\
Results 1 - 10 of 52 for TRMM (13 =econds)

Data Sets

For event, did you mean ...

EATRIMNS tropical depression EATRIMNS hurricane catedory 3
HATRIMA tropical storm HATRIMA hurricane cateqgary 4

HATRIMA hurricane categary 1 HATRIMA hurricane cateqgary S
HATRIMA hurricans catedgaory 2

{E:} -More Services (e.g. Hitp dovenlosd, formst conrversion, subsets etc) are availahle for the data set(=), Whenever you add files to the shopping cart, vou will ke
presented with options for selecting & service and service parameters for any data set which has these services.

D TEMM and Other Sources Rainfall Produet {TRMM Product 3B43) {TRMM_3B43){§}
| *igwr Files | Infio | Data Calendar
Approx. 1files found {Avg Size: 4415 MB )
Parameters: PRECIFITATION RATE

Spatial Resolution: 025 degree x 0.25 degree
Temporal Resolution: 30 Dayis)

D Craily TRMM and Others Rainfall Estimate (3642 V6 derived) {TRMM_3B4‘.-"_(Iain}{§}
| igwr Files | Infio | Data Calendar
Approx. 11 files found (Avg Size: 2.19T MB }
Parameters: PRECIFITATION RATE

Spatial Resolution: 025 degree x 0.25 degree
Temporal Resolution: 1 Day(s)

D TRMM 3-Hourly 0.25 deg. TRMM and Other-GPI Calibration Rainfall Data {TRMM_3B42);‘:§}
| wigwy Files | Info | Data Calendar

Approx. 185 files found {Avg Size: 0.312 MB )
Parameters: PRECIFITATION RATE

Spatial Resolution: 0.25 degree x 0.25 degree
Temporal Resolution: 3 Hour(s)

D TERMM Precipitation Radar (PR} Gridded Surface Rain Total Product {TRMM Product 3A26) {TRMM_&A?G)@}
| wigwy Files | Info | Data Calendar

Approx. 1files found {Avg Size: 5.502 MB )
Parameters: PRECIFITATION RATE

Spatial Resolution: S degrees x 5 degrees
Temporal Resolution: 31 Day(s)

D TRMM Ground Validation {GV) Calibrated Radar Reflectivity Product (TRMM GV Product 1C51) (TRMM_1C51)
| wiew Files | Info
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Overview of TOVAS




What i1s TOVAS?

TOVAS stands for the TRMM Online
Visualization and Analysis System. The
NASA GES DISC is home of TRMM data
archive. To facilitate data access, we have
developed TOVAS.

6/13/2011 TRMM Data Service Update
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What can TOVAS do?

TOVAS allow an easy access to
many popular TRMM Level-3
gridded precipitation products,
near-real-time products and other
precipitation products without
downloading data and software.

6/13/2011 TRMM Data Service Update 14



AN easy access:

m Generate customized maps, plots,
animation, etc.

= Obtain customized data (maps, time series,
Hovmoller diagram)

= Format conversion (NetCDF, binary,
ASCII)

6/13/2011 TRMM Data Service Update

15



*Reliable

eFlexible

Visualization and Analysis Server

TOVAS System Description

e|_ow-cost
/f Receive
Parameters

from Interface

|
)

4 I

Receive
Parameters
from Web

\\K Client )

GrADS Environment

-

Compose
GrADS
Script

Generate
Plot/ASCI|I
Output

Execute
GrADS
Script

Output to
Web
Browser

Output to
Web
Client

6/13/2011

DEIEE
Binary or

GDS
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TRMM and Other Precipitation
Products in TOVAS:

= Near-real-time 3-hourly

= Daily

= Monthly

= Climatology and anomaly

= Willmott Climate Data (monthly, land only)

= Global Precipitation Climatology Centre
(monthly, land only)

6/13/2011 TRMM Data Service Update 17



Services/functions:

= Lat-lon map

m Time series

= Hovmoller diagram

m Scatter plot

= Animation

m Difference/overlay (map and time series)

6/13/2011 TRMM Data Service Update
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Services/functions (cont.):

= Anomaly and percent of normal

= Outputs (ASCII, NetCDF, HDF, binary,
etc.)

= KMZ (Google Earth)

6/13/2011 TRMM Data Service Update
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TOVAS Landing Page:

TRMM Online Visualization and Analysis System (TOVAS)

TOVAS New Release (2008/09/12)

Giovanni TOWAS is in transition to a new weh host. Two new transitioned instances of TOWAS have been

released:

o Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA-RT)

o TMPA-RT Intermediate IR Product

o TMPA-RT Intermediate Microwave Product
o 3-hourly product (3842 V&)
o
o

Daily TRMM and Other Rainfall Estimate (3B42 W& derived)
Monthly products (3843 W6, 3412 WE, and 3425 W6

o Monthly Willmott and Matsuura Global Precipitation (1950 - 19937
Several new functions and parameters have been added along with additional data download formats

[HDF, MetCDF and KMZ).

Ac planned, all current TOWAS instances, listed below in this page, will be similarly converted to the new

system.

Welcome to TOWAS, a member of the Giovanni (GES-DISC DAAC On-line Visualization and Analysis System)
family, which provides users with an easy-to-use, Web-based interface for the visualization and analysis of

Earth Science data.

Mote: The Java Version uses Java applet for interactively selecting an area of interest, If you have difficulti

in using the Java Version, please try the Non Java Yersion.

Mear-Real-Time Monitoring Product { For research, use Archive Data.)

Experimental Real-Time TRMM Multi-Satellite Precipitation
Analysis (TMPA-RT): 3B42RT

Daily Global and Regional Rainfall (TMPA-RT 3B42RT derived)

TMPA-RT Intermediate IR Product: 3B41RT {¥AR)
TMPA-RT Intermediate Microwave Product: 3B40RT {(HQ)

Rainfall Archives

Monthly Global Precipitation {GPCP)

Prototype Interactive Intercomparison of Rainfall Products
3-hourly TRMM and Other Rainfall Estimate (3B42 ¥6)
Daily TRMM and Other Rainfall Estimate (3B42 V6 derived)

/giovanni/geshews/australia_flooding_rain_temperature_enso

6/13/2011

JAVA

VYersion

MNon

Yersion

JAVA

VYersion

MNon

Yersion

JAVA
JAVA

VYersion
VYersion

Non
MNon

Yersion
Yersion

VYersion
VYersion
VYersion

Yersion
Yersion
Yersion

VYersion

Yersion

MNear-Real-Time Monitoring Product {For research, use Archive Data.)

Experimental Real-Time TRMM Multi-Satellite Precipitation
Analysis (TMPA-RT): 3B42RT

Daily Global and Regional Rainfall (TMPA-RT 3B42RT derived)
TMPA-RT Intermediate IR Product: 3B41RT (VAR)
TMPA-RT Intermediate Microwave Product: 3B40RT (HQ)

Rainfall Archives

Monthly Global Precipitation {GPCP)

Prototype Interactive Intercomparison of Rainfall Products
3-hourly TRMM and Other Rainfall Estimate (3B42 ¥6)
Daily TRMM and Other Rainfall Estimate {3B42 V6 derived)

Monthly TRMM and Other Data Sources Rainfall Estimate (3B43
ve)

Monthly Rainfall (3B43 ¥6) Anomaly
Inter-Comparison of Rainfall Climatology

Monthly TMI rain, latent heat, cloud liquid water profiles (3412
ve)

Monthly Rainfall (3A25 v6)

Ground Observation Archives

Monthly Willmott and Matsuura Global Precipitation (1950 -
1999)

Monthly GPCC Rainfall {1986 - Present, Monitoring Product)

TRMM Data Service Update
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Version

JAVA

Version

JAVA
JAVA

Version

Version
Version
Version
Version
Version

Version
Version
Version

Yersion

Version

Version

VYersion

Non

Non
MNon
Non

Version

Version
VYersion
Version

Version
Version
Version
Version
Version

Version
Version
Version

Yersion

Version

Version




TOVAS Interface:

Near-Real-Time Monitoring Product (For research, use Archive Data.)
Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA-RT):

3B42RT
is of the riment: -Time TR

Plot Typ Lat-Lon Map
Begin Date: yr 2011 + | mo |Januar

End Date: yr

Color Options

| Accurnulated Rainfall (mm) |
3-hourly TMPA-RT Accumulated R all {rim

Plot Typ t-Lon Time Series Plot
Begin Date: yr ¥ ( ¥-Azis Options:

ASCII Qutput Resolu 0

6/13/2011 TRMM Data Service Update 21



TOVAS Interface (cont.):

TRMM Online Visualization and Analysis System (TOVAS)
TRMM Level-3 Monthly Products.

Cursor Coordinates:

ate the [T

OWr dinates: -

¥

Area of Interes

6/13/2011 TRMM Data Service Update 22



TOVAS Interface (Cont.):

TRMM Online Visualization and Analysis System (TOVAS)

Horme Results #1 €

TRMM Level-3 Monthly Products.

Remaove Al

Yisualization Eesults |ann|nadData Froduct Lineage  Acknowledgment Palicy

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, MetCDFNCD), ASCI, and KMZ (ASCIH is availlable only when the array size is within
about halfmillion points). To download multiple files at once, select the desired files (from any section) by clicking on their associated checkboxes, and then click
TDownload in Batch'.  Mote: 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

TRMM_3B43 006 (precipitation)

Two Dimensional Map Plot

Input Files

TRMM_3B843 006 (precipitation)
Output Files

precipitation TRMM_3B43.006.Areahap 201 0-12 gif

Start Time File Size (b

2010-12-01 0000002 39654341

Start Time File Size (b

2010-12-01 70000002 1908065

Download Files

0 [wor] [ e

Download Files

0 [wof] [ e

KMZ

)i

6/13/2011
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Examples of TOVAS




TOVAS Functions — Area Plot

TRMM 3B43 Accu. Rainfall [mm] (Dec 2002—Mar 2003}
Created by Hydrology Data Suppart Team/GDAAC/NASA

f? TRMM Visualization and Analysis (3643) - Microsoft Internet Explorer

Print Edit

Shift Map | Clear . : 8 B HBE

West Longitude |58.0 Nerth Latitude

East Longitude |74.0 South Latitude

2003—11—05-14:22

6/13/2011



TOVAS Functions (cont.) — Time Plot

TRMM 3B43 Accu. Rainfall %mm] (Lat:29.0—34.0, Lon:58.0—73.0)
ata” Support Team /GDAAC /NASA

Created by Hydralogy

/2 TRMM Yisualization and Analysis (3B43) - Microsoft Internet Explorer
il Edit Favori

Click and drag to select area; or input latitudes {-60.0 ~ 60.0) and longitudes (-180.0 ~ 180.0).

et o, T

Shift Map | Cleal
West Longitude 53.0 North Latitude 1]

East Longitude |74.0 South Latitude 4 NG e ' ey WY,
« ¢ 3 4

Felood  Home  Seach  Hebage

Fr

6/13/2011 TRMM Data Servig

Doiument: Done
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TOVAS Functions (cont.) — Hovmoller

/3 TRMM visualization and Analysis (3843) - Microsoft Internet Explorer
Edit i

Hi

Shift Map | Clear
West Longitude |[94.0 Nerth Latitude (0.0

East Longitude |67.0 South Latitude (0.0

6/13/2011

Dl [t Wew Go Communicstor Help
v v a4
Rekead  Home
f “Bockmaks A L
Irtwiret 4 Lickap 4 Moo Cood
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OVAS Functions (cont.) — Custom Plot

'3 TRMM Yisualization and Analysis (3B43) - Microsoft Internet Explorer

mulated Rainfall [rrm]

Click and drag to select area; or input latitudes (-60.0 ~ 60.0) and longitudes (-180.0 ~ 180.0).
A g T ; N y -

Shift Map | Clear |
West Longitude 111.0 North Latitude 0.0

East Longitude -73.0 South Latitude (0.0

420 480 540 800 agi-o1-07

6/13/2011 TRMM Data Service Update 28



TOVAS Functions (cont.) — Animation

J Online Visualization and Analysis System Result (3B42rt) - Microsoft Internet Explorer

Z} TRMM Visualization and Analysis {3842RT} - Microsoft Internet Explorer

=
Print Edit

[mm] {12Z01Jan2004)
click and drag to select area; or input latitudes {-60.0 - Accumulated Rainfall

%,

Shift Map| Clear |

West Longitude 93.0 North Latitude |[11.0

East Longitude |156.0 South Latitude -15.0

Alternate way to view the images

6/13/2011 TRMM Data Service Update 29



Other tools and examples (YOTC,
HDAT, Giovanni)




YOTC (Year of Tropical
Convection)

YOTC-GS L3 Is aweb-based graphics
and analysis tool to explore Level 3 data
products.
YOTC-GS L2 Is aweb-based graphics
and analysis tool to explore Level 2 data
products.

6/13/2011 TRMM Data Service Update 31


http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=YOTC�
http://disc.sci.gsfc.nasa.gov/YOTC/yotc_gs�

YOTC Examples: YOTC-GS L3

Fa

]
]
O
|
O
1
O

¥

oooog

Ocean

D Sea Surface Temperatur:
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AIRS Skin Temperature

Tropical Storm Trocks Year 2008H
i

Tropical Storm Trocks

Vear Z008H

Wik

b

o=

R )

Ty

N0,

Yo

N

dERYL

—

AIRXISTD.00S Surfase akin tamperabure_aacanding (SurfSkinTemp_A) [Kelvin
3 0 (B arapure_gacendinge (Surtskinemp_) [Kewin]

AIRX3ISTC.00D Surface &

kin tarmperature_aacendi
(r('] 1Jun20gg

= "3ONav2Q!

n&a)(SurrSkinremp_A) [Kelvin]




Yorc =

+ OVERVIEW
+ DATA HOLDINGS
+ DOCUMENTATION

Additional Features

+ News

Links
FAQ

YOTC Examples: YOTC-GS L2

Instr

Dataset ter
AlRS-Agua AIRXZRET.005 Air Termp (300

PP-TR

Th

6/13/2011 TRMM Data Service Update




Sample plots:

Atmospheric Temperature Profile

Result 1 - YOTC_PROFILE:

TRMM Level 2 Vertical Profile
Lon=-34.771, Lal=-6.841. 05:25:33 UTC May 15 2008

15000.0

12000.0

€
z
=
@
I

010 020 030 040
Precipitation Water (g/m3)

252.82 257.38 261.94 266.5 271.06

6/13/2011 TRMM Data Service Update 35



Hurricane Data Analysis Tool:

Hurricanes

Hurricane Data Analysis Tool
d

» DATAHOLDINGS a

Bri
+ HURRICANE VIEWER
+ News

+ Links

~| Endpay:

BETA VERSION 4.0

6/13/2011 TRMM Data Service Update
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Samples
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AF Flight-447: Satellite Observation of Mesoscale Convective
System Development on 1 June, 2009

Global Merged IR (00min23Z31MAY2009) Global Merged IR {(00min23Z31MAY2009)
Created by NASA Goddard GES DISC Created by NASA Goddard GES DISC

6/13/2011 TRMM Data Service Update 38



Examples: Category 2 cyclone Catarina — Landfall

Global Merged IR (00min01Z28MAR2004)
Created by NASA Goddard GES DISC

=1-1T] el J20 SO0 & 1] 44 420 i) S




Giovanni (the GES-DISC (Goddard Earth Sciences Data and Information

Services Center) Interactive Online Visualization ANd aNalysis
Infrastructure:

Giovanni

Additional Features
News
Users Manual

Publications

TH CHm

6/13/2011 TRMM Data Service Update 40



Other services at GES DISC

= OPeNDAP
S




OPeNDAP

DATA AVAILABLE VIA OPENDAP (DODS)
The Open 5 Project fi : P

Services Center s

T e

42



Goddard Earth Sciences Search DISC
Data and Information Services Center L

+ Advanced Search

+ HYDROLOGY + A-TRAIN + AIRS + MODELING + MAIRS + MEASURES ‘ + FRECIFITATION

n interface that al he use of data 3 T ts to build

Infrared Sounder {AIRS) Near-Real-Time
i of i B,

21 radiation in the
lated ta

How does it work?

HTTF prot cdnm C : ; i . The C numkber
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Future plans:

= TRMM Version 7 (data, TOVAS,
documentation update, etc.)

= Add TRMM Composite Climatology (1998-
2009) to TOVAS

= GPM (to be launched on July 21, 2013)

6/13/2011 TRMM Data Service Update 44



URL.S:

m TOVAS: http://disc2.nascom.nasa.gov/Giovanni/tovas/
m HDAT: http://disc.sci.gsfc.nasa.gov/HDAT

m YOTC: http://disc.sci.gsfc.nasa.qov/YOTC

m Mirador: http://mirador.gsfc.nasa.gov/

m Glovanni: http://disc.sci.gsfc.nasa.gov/giovanni

m OPeNDAP, WMS: http://disc.sci.gsfc.nasa.gov/services
m GES DISC: http://disc.sci.gsfc.nasa.qgov/

Contact: Zhong.Liu@nasa.gov

45


http://disc.sci.gsfc.nasa.gov/HDAT�
http://disc.sci.gsfc.nasa.gov/YOTC�
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