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o Outline

e Data services

* Glovanni (easy-to-use online tool without
downloading data and software)

* Live demo
e Summary
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@ Data Services (How to find data?)

GES DISC

A three-panel design
for searching data and
information
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e Data Services (cont.)
« TRMM, GPM, NLDAS, GLDAS, MERRA-2
* precipitation, soil moisture, temperature, etc.

GES DISC
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Explore...




Explore...

S Data Collections ~

TRMM

Browse Data by Category ~

Subject
Measurement
Source
Processing Level
Project

Temporal Resolution

Spatial Resolution

Aerosols

Alr Quality

Altitude

Atmospheric Chemistry
Atmospheric Phenomena
Atmospheric Pressure
Atmospheric Radiation
Atmospheric Temperature
Atmospheric Water Vapor
Atmospheric Winds
Atmospheric/Ocean Indicators
Clouds

Cryospheric Indicators
Ecological Dynamics
Ecosystems

Frozen Ground
Glaciers/Ice Sheets
Ground Water

Infrared Wavelengths

lonosphere/Magnetasphere
Dynamics

Land Surface/Agriculture
Indicators

Land Use/Land Cover

Microwave

Natural Hazards

Ocean Chemistry

Ocean Heat Budget

Ocean Optics

Ocean Pressure

Ocean Temperature

Ocean Winds

Paleoclimate Indicators

Platform Characteristics

Precipitation

Protists

Radar

Data Services (cont.)

Sea Surface Topography
Sensor Characteristics
Snow/Ice

Soils

Solar Activity

Solar Energetic Particle Flux
Solar Energetic Particle Properties
Solid Precipitation
Sun-Earth Interactions
Surface Radiative Properties
Surface Thermal Properties
Surface Water

Topography

Ultraviolet Wavelengths
Vegetation

Visible Wavelengths

Fe——
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Data Services (cont.)

GES DISC

Atmospheric Composition, Water & Ener;

Subject Sort~
[ Aerosols (1)

[ Air Quality (1)

[J Atmospheric Radiation (11)
[J Atmospheric Temperature (9)
[] Atmospheric Water Vapor (8)

More...

Measurement Sort
[ 24 Hour Precipitation Amount
(1)

[] Atmospheric Heating (10)
[ Attitude Characteristics (8)
[] Brightness Temperature (2)
[ Cloud Liquid Water/ice (8)

More...
Source Sort v
[ Aqua AMSR-E (4)

[[] DMSP 5D-2/F13 SSMII (1)
[[] DMSP 5D-2/F14 SSMII (1)
[[] DMSP 5D-2/F15 SSMII (1)
[[] DMSP 5D-3/F16 SSMIS (1)

More...

Processing Level Sort~

- &
= Data Collections ~

Image

Hover

trmm

/ Cycles and Climate

e Data Collections snowing 1 - 25 of 71 datasets associated with trmm

Dataset s Source ¢

GPM PR on TRMM Spectral Latent Heating TRMM PR
Profiles L2 1.5 hours 5 km V06
(GPM_2HSLH_TRMM.06) - Atmospheric

emperature, Atmospheric Winds, Precipitz

GPM TMI on TRMM (GPROF) Climate-based TRMM TMI

¥ Ingest Status

GPM TMI on TRMM (GPROF) Climate-based TRMM TMI
Radiometer Precipitation Profiling L3 1 day

0.25 degree x 0.25 degree V05
(GPM_3GPROFTRMMTMI_DAY_CLIM.05) -

pitation

¥{ Ingest Status
GPM PR on TRMM Gridded Orbital Spectral TRMM PR
3 1.5 hours 0.5x
SLH_TRMM.06) -

Atmaspher

Temporal
Resolution ¢

90 minutes

1 month

1 day

1.5 hours

Spatial
Resolution ¢

5kmx 5 km

0.25°x0.25°

0.25°x0.25°

#

Process
Level 5

3

3

3

3

Feedback

Help~ Hi, Zhong ~

B 2

086

Begin Date$ End Date ¢
1997-12-07 2015-04-01
1997-12-01 2015-04-08
1997-12-08 2015-04-08
1997-12-07 2015-04-01

O1m Hove
[ 1a@4) Recommended data collections + | -
[ 1R A P

e
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Data Services (cont.)

G0 10 Search Results

TRMM_3B43: TRMM (TMPA/3B43) Rainfall Estimate L3 1 month 0.25 degree x 0.25 degree V7

The 3843 dataset is the monthly version of the 3842 dataset.

Data Access

This procuct is created using TRMM-ad|ustea merged microwave-infrared pracipitation rate (In mmvhr and root-mean-square (RMS]) precipitation-amor

estimates

Online Archive
i provicses a 7oest? precipiation estimate in & lathude band covering 500 N to 500 S, an expansion of the THMM region, from all giobal data sources,
namaly high-quality microwave data, infrared data. and analyses of rain gauges. The granule size |s one month Earhdata Search
"
- Glovanni
Web Services «
-‘. Subset / Get Data
Froduct Summary Data Ot n

Shortname: THMM 3843
Longname: TRMM (TMPA/3843) Rainfall Estimase L3 1| month 0.25 degree x 0.25 degree V7
DOk 105087/ TRMM/TMPAMONTH/Y
Verslon: 7
Format HODF
Spatlal Coverage: -180.0-50.0.180.0,50.0
Temporal Coverage: 1998-01-01 10 2018 !
File Size: 4.9 MB per file
Data Resolution
Spatial: 0.25 " x 025
Temporal: 1 montn

GES - DISC

Goddard Earth Sciences
Data Information Services Center
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Data Services (cont.)

Dataset and information search
Subsetting (spatial and parameter)
Format conversion (NetCDF, ASCII)
Time series (Data Rods)

Machine to machine (OPeNDAP, https,
THREDDS, GDS)

GIS support (in-house GIS specialists)

Online visualization and analysis (explore and
evaluate datasets without downloading software
and data)

GES - DISC
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Data Services (cont.)

Projects & Missions Featured Gallery Images

The Cloud Absorption Radiometer (CAR) is an airbome
multi-wavelength scanning radiometer that can perform
several functions including: d

MEaSURES: Making Earth System Data Records for Use in {
Research Environments, is a NASA project, solicited
through Research Opportunities in il

Lake Oroville Precipitation, Febrt) ry 1-10, 2017

\
:
The Shuttle Solar Backscatter Ultraviolet (SSBUV), nearly g" 45
identical to Nimbus-7 SBUV and NOAA SBUV/2 instruments 000000008 3 %/ Oct 5, 2018
YN NE

flown on eight space shuttl

NASA Official: Long Pham Science Focus Areas Tools Resources About Us Monitor
Web Curator: M. Hegde ) . ) )
Atmospheric Composition Giovanni HowTo Who We Are Console
Water & Energy Cycles MERRA Subsetter Glossary Citing Our Data
Climate Variability Data Rods for Hydrology FAQ Contact Us
DQViz News User Working Group
AIRS NRT Viewer Gallery
OGC Web Map Senvice Alerts A

OPeNDAP and GDS

GES - DISC
Goddard Earth Sciences
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Data Services (cont.)

* New: Level-2 GPM DPR subsetting service
PRECIPITATION MEASUREMENT MISSIONS

Onta Access Resources Educatson

GPM Examines Weaker Tropical Storm Yutu
in the South China Sea

Tropical Strom Yutu in the
. — South China Sea near the
|2 il il ~ Philippines on Oct. 31, 2018
Facebook f '.'..' i ' .‘ .
- o :; by b (https://pmm.nasa.gov)

B § Need Help?

IMERG Meassures Flonding S
Raintall In Deadly Colifornia
Wildhire Areas

s

Goddard Earth Sciences
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https://pmm.nasa.gov/

Data Services (cont.)

* Level-2 GPM DPR subsetting service

» disC gsit.nasa.gov
Srcess Launthpas. Landng Frugct Pruposal - Gosgle Docs Weokly Report tir DAAC Maragers Absteset Sor NASA Quddard Workas
EARTHDATA d a DAAC »

GES DISC A Foschuck oo~

), Water & Enamoy Cycles and Clhimate Virsabilty D f1

G in Laval 2 Sulisenting Sarvice OEE DISC t

0 Data Collections snowing 1 - 1 of 1 datasets associated with 2adpr

Temporal Spatial Process
Image Dataset < Source S FResolution S Resolution 3 Loveis BaginDates End Date S
Subjact Bort - GPIM DFR Procipitation Prafile L2A 1.5 hours 5 km VOG GPM DPA 1.5 hours 5 &m x5 km 2 20140308  2018-12-19
Aamoantvnio Water Vipcr (1) )
Facar 1) s
Source Sot -
GPM DPR 1)
& Get GPM DPR Precipitation Profile L2A 1.5 hours 5 km VWS data
Estimated size of results
1,748 days, 27,619 links, 422.47 GB
Refine Search &
* Refine Date Range: 2014-03-08 to 2018-12-19 Runot
* Refine Spatial Region: -180, -70, 180, 70 B st
Subset Options @
» Spatial Subset: -180, -70, 180, 70 % fu
» Variables: Get all variables
O - e
o Goddard Earth Sciences

Data Information Services Center
——




Data Services (cont.)
» Level-2 GPM DPR subsetting service

Refine Search @

~ Variables: ' 1 variable{u) selected Pt
~ Rofine Date Range: W 2018-10-31 to 2098-10-21 Ponmt NOTE: By defaut. ALL varistios am se¢ in the subee! request
From: rf" Expand Tree
LA 10-31

Avallahie Range: 2014-G3-08 10 1018 [ Detaudt Range

< Octcber 2010 ?

o Mom Tue Wed Thy Fri St Sen Man Tuw Wed Thu Fnn Sae

0 0F 05 o4 5 s
¥ (" e W 3]
4 - e 18 w »

* Refine Spatial Region: ' 113.467, 11.744, 123,047, 20.357

b Y-
Subset Options &
= Spatial Subset: W 113,467, 11,744 123.047, 20.357 L N ——
112,407 7441

v a  Area
1ol | « Circle

(R N - )  Point
i \ ;- 3%,
¥ - )
Y
. g | ]
Avaliable Range: - 180 ), 180 Cursor Coordinates: 25015, 138,822

AonthmFantimainio

"

ATS

NA
CSF
nee

Expecmams
FLG
navigation
P
soanState

ScanTima

bnEcho8ottom
epsion

LY
paramDSG
paramNUBs
phaseNeoarSurface
pafing

precoRma
procoRatndve2 4
precpiaeE Surtace

8 precpRapNearSuriace
precioiatarimogrming

qualtySLY

Wz o Corneed
FFactorComectng
FactorComectndESurtace
raciorComecindiasSirince

AT

VER

Goddard Earth Sciences
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Data Services (cont.)
* Level-2 GPM DPR subsettina service

& Data File Links for GPM DPR Precipitation Profile L2A 1.5 hours 5 km V06

Results (found 4 links in range from 2018-07-23 to 2018-07-23):

README Document

ALGORITHM THEORETICAL BASIS DOCUMENT (ATBD)
2A.GPM.DPR.V8-20180723.20181031-S005717-E022950.026546.V06A.SUB.HDFS5
2A.GPM.DPR.V8-20180723.20181031-S145027-E162300.026555.V06A.SUB.HDF5

You have chosen to open: e o e

...3.20181031-S005717-E022950.026546.VO6A.SUB.HDF5 ...80723.20181031-S005717-E022950.026546.VO6A. HDF5
which is: HDF5 File (115 KB)’ which is: HDF5 File (240 MB)
from: https://gpm1l.gesdisc.eosdis.nasa.gov from: https://gpm1l.gesdisc.eosdis.nasa.gov
Would you like to save this file? Would you like to save this file?
Cancel Cancel

Subset Vs. Full (everything) W

Goddard Earth Sciences
Data Information Services Center




Data Services (cont.)
* Level-2 GPM DPR subsetting service

g R o

Create Plot  Combine Mot Open Dataser

O Catal Reok

Name Long Name Type
¥ S 2ZACPM.DPR.VB-20... 2A.GPM.DPR.VS... Local File Variable "precipkateNearSurface"
& nray_ldx Original index v.. 1D
¥ NS NS In file "2A.GPM.DPR.VB-20180723.20181031-5005717-E022950.026546.VO6ASUB(6).HDF5"
& Latitude Latitude Ceo2D
| i
& Longitude Longinude Ceo2D Var full name: NS/SLV/precipRateNearSurface
* & navigation NS/navigation - float precipRateNearSurface{236, 49);
& nscan_idx Original Index v iD iDinensionNames = “nscan,nray";
* S NS/SLY - Units « “mm/hr";
» precipRate .| precioRateNear... Ceo2D iunits = "aa/hr";
1_FillValue = ~5999,.9f; // float
iCodeMissingValue = "-9999.9%;
1_ChunkSizes = 118U, 25VU; // vint
L W BEvemae e m i 1P LM 0B JUIBITIL AT BOCRTT) (L
Pt evw )
precipRateNearsurface
S |
(/' Visualized in NASA GISS
A
precipRateNearSuriac he)
< -l
nn 40 440 e a0
Mrwi | We | Mas | Ot Shading | Comen | Vet | babebt
LT 08 . " Y- D Cnter Tt [ S PE— B e == B
Scumy fpowe e Crnw wuw LA e e
— s B ot e by o e B e nons ﬂ e ™ B
Ted Pwme it B P Mg 1 .. [SSRETE - | s_ c
Scale Capen Q) Detan Orbar MOME CorTm LR T |

Goddard Earth Sciences

Data Information Services Center
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@ User Services

* FAQs, How-To (recipes), Glossary, etc.

 Social media (Twitter, YouTube, User Forum)

* Help desk (phone, email, online feedback)

* Training materials (ARSET => Applied
Remote Sensing Training)

‘GES - DISC
Goddard Earth Sciences
Data Information Services Center




Giovanni (https://giovanni.gsfc.nasa.gov) - Data visualization
and analysis without downloading data and software)

G’ OVANN’ The Bridge Between Data and Science v 4.28 Feedback Help Log out (zliu)

AIRS Project recommends not to use total column CO and CH4 ... [1 of 1 messages] Read More

Select Plot

[ ® Maps: Time Averaged Map v] O Comparisons:  Select.. v || O Vertical:  Select.. » || O Time Series:  Select.. v || O Miscellaneous: Select... »

Select Date Range (UTC)

AT Format Vi'est LT, EaSsL NO

Select Region (Bounding Box or Shape)

B to

Valid Range: 1948-01-01 to 2018-10-26
Please specify a start date.
Select Variables
¥ Disciplines Number of matching Variables: 119 of 1932 Total Variable(s) included in Plot: 0

DAtITIDSphEI’iC Dynamics (1?} Please select at least 1 variable

O Cryosphere (1) Keyword :|precipitati0n Search | Clear

LI Hydrology (105) Variable Units Source  TempRes. = SpatRes. Begin Date = End Date Vert. Slice
CIWater and Energy Cycle (30)

¥ Measurements

(] Atmospheric Maisture (1)
CIcCloud Properties (1)

[ Precipitation Anomaly (3)
U Precipitation (107)

O snowflce Anomaly (1)

O snawilce (10)

» Platform / Instrument

Cloudlce (IRMM_3A12 vw7) g/m"3 TRMM Manthly 0D5° 1997-12-01 2015-03-31 0.5 «|km
Rain Rate (TRMM_3A12 v7) mm/hr TRMM Manthly 05° 1997-12-01 2015-03-31

Precipitation Rate  {TRMM_3A12v7) mm/hr TRMM Monthly 1997-12-01  2015-03-31
Precipitation (Snow) (TRMM_3A12v7) g/m*3 TRMM Monthly 1997-12-01  2015-03-31 km
Precipitation (Rain) (TRMM_3A12 v7) g/mr3 TRMM Monthly 1997-12-01  2015-03-31 km
Graupel  (TRMM_3A127) g/m3 TRMM Monthly ! 1997-12-01  2015-03-31 km
Precipitation  (TRMM_3B427) mm/hr TRMM 3-hourly 1997-12-31  2018-07-31

Mear-Real-Time Precipitation ; o . ey s
Rate (TRMM_3B42RT Daily v7) TRMM Daily 2000-03-01  2018-10-26

Vl::'{rfmpltanon Rate (TRMM_3B42_Daily mmiday TRMM Daily 1998.01.01 2018.07.31

Precipitation Rate ~ (TRMM_384317) TRMM Monthly 1998-01-01  2018-07-31

Surface Convective Pracipitation i Y e
Rate (TRMM 3A127) mm/hr TRMM Manthly : 1997-12-01 2015-03-11

Mear-Real-Time Precipitation T ow X 03 A0
=S e e = TRMM 3-hourly 2003-03-01  2018-10-26

= Spatial Resolutions
» Temporal Resolutions

= Wavelengths

» Special Features

» Portal

O OO0 Oooooooad

Snow water-equivalent NLDAS

Powered By A Contact Us

Data Information Services Center



https://giovanni.gsfc.nasa.gov)/

Giovanni (cont.)

G’O VANN’ The Bridge Between Data and Science v 4.28 Feedback Help Log out (zliu)

) Select Region (Bounding Box or Shape)

to

Valid Range: 2014-03-12 to 2018-10-25

Please specify a start date.
Select Variables

Number of matching Variables: 11 of 1932 Total Variable(s) included in Plot: 1

O Hydrology (11) Keyword : |imerg | Search | Clear
¥ Measurements

U Rreciptanoal( 1y Multi-satellite precipitation estimate with gauge calibration - Half-
» Platform / Instrument Final Run {recommended for general mm/hr GPM Hourl 01°® 2014-03-12 2018-06-30
use) (GEM_3IMERGHH v05) Y

Random error for gauge-calibrated multi-satellite precipitation mm/hr GPM Half- 01° 2014-03-12 2018-06-30

-Final Run  {GPM_3IMERGHH v05) Hourly

Multi-satellite precipitation estimate with climatological i Half- o
» Portal L)' gauge calibration - Early Run (GPM_JIMERGHHE v05) GPM Hourly 01 20140312 2018-10-26

Variable Units Source Temp.Res~ Spat.Res. Begin Date End Date

M Spatial Resolutions

» Temporal Resolutions

Multi-satellite precipitation estimate with climatological GPM Half- 01° 2014-0312  2018-10-26

gauge calibration - Late Run  { GPM_3IMERGHHL v05) Hourly

Random Error for multi-satellite precipitation with Half-
climatological gauge calibration - Late mm/hr GPM Hourl 01e 2014-0312 2018-10-26
Run (GPM_3IMERGHHL vw05) Yy

Random Error for multi-satellite precipitation with

climatological gauge calibration - Early e X 2014-03-12 2018-10-26

Run (GPM_3IMERGHHE v05) LIy

Daily accumulated precipitation (combined microwave-IR.

estimate - Final Run  { GPM_3IMERGDF v05) LE : 20140312 | 2018-06-30

Daily accumulated precipitation (combined microwave-IR)
gstimate - Early Run | GPM_3IMERGDE vi5)

Daily accumulated precipitation {combined
microwave-IR) estimate - Late Run  (GPM_3IMERGDL 20140312 2018-10-25
v05)

Daily . 2014-03-12 2018-10-25

Random error for merged satellite-gauge precipitation - Final
Run (GPM_3IMERGM v05)

Merged satellite-gauge precipitation estimate - Final Run
[recommended for general use) (GPM_3IMERGM v05)

Manthly . 2014-04-01 2018-06-30

Maonthly . 2014-04-01 2018-06-30

Responsible Angela Li  Powered By A Contact Us
b Curator: M. Hegde

NASA

Goddard Earth Sciences
Data Information Services Center




Example (Hurricane Maria)

Total IMERG-Final rainfall map (in
mm) in Puerto Rico (top right) and
difference maps (in mm) between

IMERG- Early and IMERG-Final ooy

(middle) and between IMERG-Early .
and IMERG-Late (bottom) on o
September 20, 2017. v

Total

Early -
Final

Early -
Late




Example (California Droughts)

Tiow Averages Map of Araomaly of Pracipiiption Montily Tote mantiy 0125 seg INLDAS Moge!
_MCA vOUZ| byl

PAve Nagiay {2W 20 NN, 40 OTIW, 42000

« Sadactad ragion vees 127 08UV, 20 50000, 110.910W, 43 8504N. Ascrrary of Prwcprtston Mol Totsd momtidy (1129 thg, [MLOAS Moo %

Time Avaraged Mup of Argraly of Praganalion Mty Ticd! sveritdy @ 125 Seg (NLOAR Maas
NLOAS FORADTZS MCA VOB bgim*2

201 ek Mugian 1290 28 FAVOW SLANPIN

~ Sewcnd region w137 SIG8W,

TUANON. 110010 A5 BN Anorreny of Precptarson Moty Yot monttty 0125 oug. [WLOAS Mods N

s Titvw Asuingod Map of Asomy of Pracpafion Mostly Tolal mostily 0125 deyg. INLDAS Moodel

= Layers «

NLOAS FORAUYZS NCA vDIT] kpieet'y

et Jt S e s WAgny 25N R 20NN FrESYAN A riamn
- 1
b.
.h

\

)

201 S {

LS "

.ll .

- Hetnctar! reg o weas 127 DRNIW, 28 SN, 110 BTEW €1 D3N, Anoeady of Precistatos Morthty Tisal marttly (0 125 dey. (NLDAS Made

NLDAS Total Precipitation
Anomaly in Giovanni

Goddard Earth Sciences
Data Information Services Center




o Summary

 Data services (search, subsetting, format
conversion, GIS, etc.)

 Giovanni (online tool for visualization,
analysis, evaluation, etc.)

GES - DISC
Goddard Earth Sciences
Data Information Services Center




Acknowledgements:

We thank scientists and engineers at GES DISC
for their contributions to data management,
distribution, and development of data services.
We also thank scientific investigators and many
users for their feedback and suggestions that
Improve our data services. GES DISC is funded
by NASA’s Science Mission Directorate.

GES - DISC
Goddard Earth Sciences

Data Information Services Center
o




Information

* Data information and services:
https://disc.gsfc.nasa.gov/ Search for: TRMM
(GPM, TRMM, IMERG, NLDAS, GLDAS,
MERRA)

 Glovanni: https://giovanni.gsfc.nasa.gov or
Google search “NASA giovanni” Search for
“GPM”, “TRMM”, “MERRA”, “GLDAS”

« Comments and suggestions: gsfc-help-
disc@lists.nasa.qov

‘GES - DISC
Goddard Earth Sciences
Data Information Services Center
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