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The GES DISC: Who We Are

%% EARTHDATA  Find a DAAC ~ [>)

GES DISC # Feedback Help~ Login

Atmospheric Composition, Water & Energy Cycles and Climate Vaniability 068 @ 2

The Goddard Earth Sciences Data and Information Services Center
(GES DISC) is one of the 12 NASA Distributed Active Archive Centers

(DAACs) that manages, archives and distributes data as part of .
NASA’s Earth Observation Systems Data and Information System Explore
(EOSDIS). We provide the support for the archive and distribution e

of the data from a range of satellite observations, models, ground Browes Ot by Cagory -
measurements, and field campaigns.

* Archives total volume > 3.4 Petabytes consisting of >150
million data files covering >3000 public and restricted
collections.

*  Multi-disciplinary data holdings include observations and model
data of:

o atmospheric composition
o water/energy cycles
o climate variability

* Through various available tools and services, the GES DISC
provides users with multi-sensor and model visual

comparisons and data access for a number of projects spanning e o v sty =
several disciplines. https://disc.gsfc.nasa.gov el e
oave

AIRS NRT Viewer
OGC Web Map Service
u OPENDAP and GOS



https://disc.gsfc.nasa.gov/

1400+ data collections being curated

GES DISC data holdings

Atmospheric composition missions:

Nimbus 1-7* BUV, SBUV, TOMS
Shuttle SBUV*

UARS*

Aqua AIRS

Aura HIRDLS*, OMI, MLS
ACOS*

SNPP Sounder, OMPS
JPSS-1 Sounder, OMPS
0C0-2/3

Copernicus Sentinel 5P
TOVS Pathfinder*

Climate variability/solar

missions:
e SORCE
e TCTE
e TSIS
e CAR

Model data:
e  MERRA*/MERRA-2
e NLDAS, GLDAS, FLDAS, NCA-LDAS

Research-derived data:
e MEaSUREs
e Carbon Monitoring System

Water cycle/precipitation missions:

e TRMM*
e GPM

e SMERGE
e TROPICS

Near-real time:
e AIRS
e MLS

* end-of-mission/project

@ GEs

Recent/future assigned

missions:
e GeoCarb
e JPSS-2

MERRA-2 M2IENPANA Geopoertal Heght at 20 hPa MERRA2 M2ENPANA Wing Velocty at 20 hPa MERRA2 M2ISNPANA Ak Temperaiure ot 20 hPa

polar vortex from MERRA-2
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| need Data for my Research. Where do | get started?

\ sewrchearthdita nssa o " ® Clo ®

All the NASA Earth Science data is publicly availahle !

sssssss

1) Earthdata search = -
2) Worldview- visualization e
3) Data Pathfinders SN .

4) Individual Data Center (DAAC webpage) =

Search By: Events, Layers and Data
T R . _—

Earthdata Search (hasa.qov)
https://search.earthdata.nasa.gov/search
Source code

NASA Worldview https://worldview.earthdata.nasa.gov/ Earthdata Search FAQ
https://www.earthdata.nasa.gov/fa
@ GES p gov/faq



https://www.earthdata.nasa.gov/learn/pathfinders
https://www.earthdata.nasa.gov/faq/earthdata-search-faq
https://worldview.earthdata.nasa.gov/
https://search.earthdata.nasa.gov/search
https://search.earthdata.nasa.gov/search
https://github.com/nasa-gibs/worldview

GES DISC- Home Page

GES DISC

GES DISC- https://disc.gsfc.nasa.gov/

We provide:

. Data and Documentation
* Tools and Services
. Publications

¢ Resources for users

* News articles

* Data-in- Action

*  How-To guides/Jupyter Notebooks
* FAQs

. Cloud resources



https://disc.gsfc.nasa.gov/
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GES DISC Search: Showing 1 - 25 of 76 datasets associated with rainfall
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https://disc.gsfc.nasa.gov/datasets?keywords=rainfall&page=1

& TARTHDATA

GES DISC i

GPM IMERG Final Precipitation L3 1 day 0.1 degree x 0.1 degree V06 (GPM_3IMERGDF)

Data access methods

|
haaaa
£ g

Documentation, Publication, Product Summary



https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary?keywords=rainfall

Nm Linking Data to Journal Publications

Clotal e pteten Manramart

GPM IMERG Final Precipitation L3 1 day 0.1 degree x 0.1 degree V06 (GPM_3IMERGDF)

PRI non ot ot s . o v
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Data Colloction Reforonces. & Dowerkond a5 BTRX

CLOBAL PRECITATION MEASUREMENT PRECI TATION FROCESSING SYSTEM, Fée Spectcansn 20

URL %

Related Data Collections (221) v

2011

cteor. Vol 12, No. 6. pp. 15471563 DOL

Jorce Rober ), e 0-11922 1 ISSN, 1526-788X. 16257541

2011 Kalman Fics-Based CMORPH. /. ok
Related Data Collectons (1) v

2004

Medeow Ve 43, Mo 12, pp 1RSLIISI DOE 10 11/SUANDTTA 1 ISEN 0AGL 0T

Mong Yang, 11ei Kud Lin Socsosnan, Somosh, (s, Xisegarg 01 Precptaton [

Related Data Coliections (7) v

Related Publications.
Orsetaimer. T ey o 05 M et e . —— v - 3
2022
Pachan, Akshanta, L, Yuss A 2002 amossrem 10 Mgust K30 Atmospharc: [ivecament Vol 771, pp 11522 DO 10 1011 sirocvens 001 110671 SSN 13622310

etsted Dsta Cotlectons 4) v

2021

1 1SN 18003508

Chen, Yorgehe, Feag Xisomieg., Fu Bope. 2021 2003-2018. Vol 13, No. 1, pp. 1-31. 00

Related Data Collections (1) v

GES DISC Dataset: GPM IMERG Final Precipitation L3 1 day 0.1 degree x 0.1 degree V06 (GPM_3IMERGDEF 06)

® GESDISC



https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary?keywords=rainfall

AsA

A

Studying the Flood Modes

What characteristics of the data, and which variables, are useful for
studying each of the flood modes?

® GEs




Temporal resolution yrra

Monthly, Daily
Areal coverage
Regional to

continental scale

Time period
Annual to decadal

® GEs

MERRA-2

IMERG

GPCP

NLDAS

NLDAS

NLDAS

GLDAS

GLDAS

GLDAS

M2TMNXFLX

GPM_3IMERGM

GPCPMON

NLDAS NOAH0125 M 2.0

NLDAS MOS0125 M 2.0

NLDAS VIC0125 M 2.0

GLDAS CLSM10 M 2.1

GLDAS NOAH025 M 2.1
GLDAS NOAH10 M 2.1

GLDAS VIC10 M 2.1

Seasonal Flooding
e e e =N R

M2SMNXEDI

Extreme precipitation indices for flood (RX5Day, RX1Day, R99p, R95p, R90p, CWD)

Total precipitation (PRECTOTCORR)

precipitation, randomError

combined satellite-gauge precipitation, combined satellite-gauge precipitation random error

Frozen precipitation, Liquid precipitation (rainfall), Surface runoff, Subsurface runoff, Snowmelt, Snow depth,
Soil moisture (various depths), Root zone soil moisture, Potential Evapotranspiration, Evaporation, Streamflow

Frozen precipitation, Liquid precipitation, Total evapotranspiration, Surface runoff, Subsurface runoff,
Snowmelt, Snow depth, Soil moisture (various depths), Transpiration, Evaporation, Streamflow

Frozen precipitation, liquid precipitation, Total evapotranspiration, Surface runoff, Subsurface runoff,
Snowmelt, Snow depth, Soil moisture (various depths), Root zone soil moisture, Transpiration, Streamflow

Total precipitation rate, Snow precipitation rate, Rain precipitation rate, Evapotranspiration, Storm surface
runoff, Baseflow-groundwater runoff, Snow melt, Snow depth, Root zone soil moisture, Surface soil moisture,
Transpiration

Snow precipitation rate, Rain precipitation rate, Evapotranspiration, Storm surface runoff, Baseflow-
groundwater runoff, Snow melt, Snow depth, Soil moisture (various depths), Evaporation, Transpiration, Total
precipitation rate, Root zone soil moisture

Snow precipitation rate, Rain precipitation rate, Evapotranspiration, Storm surface runoff, Baseflow-
groundwater runoff, Snow melt, Snow depth, Soil moisture (various depths), Transpiration, Evaporation, Root
zone soil moisture, Total precipitation rate

Monthly,
0.625x0.5 deg

Monthly,
0.625x0.5 deg

Monthly, 0.1 deg.

Monthly, 0.5 deg.

Monthly, 0.125
deg.

Monthly, 0.125
deg.

Monthly, 0.125
deg

Monthly, 1.0
degree

Monthly, 0.25
degree, 1.0 degree

Monthly, 1.0
degree

1980.01 - global

1980.01 - global

2000.06 - Global

1983.01 - Global

1979.01 - North America

1979.01 — North America

1979.01 - North America

2000.01 - Global

2000.01 - Global

2000.01 - Global


https://disc.gsfc.nasa.gov/information/documents?title=MERRA-2%20Data%20Collection%20Variable%20Tables
https://disc.gsfc.nasa.gov/information/documents?title=MERRA-2%20Data%20Collection%20Variable%20Tables
https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGM_06/summary
https://disc.gsfc.nasa.gov/datasets/GPCPMON_3.2/summary
https://disc.gsfc.nasa.gov/datasets/NLDAS_NOAH0125_M_2.0/summary
https://disc.gsfc.nasa.gov/datasets/NLDAS_MOS0125_M_2.0/summary
https://disc.gsfc.nasa.gov/datasets/NLDAS_VIC0125_M_2.0/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_CLSM10_M_2.1/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH025_M_2.1/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH10_M_2.1/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_VIC10_M_2.1/summary

Coastal Flooding

Temporal resolution s T [ e S

Dail MERRA-2  M2SDNXSLV Maximum precipitation rate during the period (TPRECMAX) Daily, 1980.01 - global
Yy 0.625x0.5
de
Areal coverage: o -
IMERG GPM 3IMERGDF precipitationCal, randomError Daily, 0.1 ~ 2000.06- global
Regional to local scale deg
IMERG GPM_3IMERGDE precipitationCal, randomError Daily, 0.1  2000.06 - Global
deg.
Time period: IMERG GPM_3IMERGDL precipitationCal, randomError Daily, 0.1  2000.06 - Global
deg
Annual, monthly GPCP GPCPDAY combined satellite-gauge precipitation, combined satellite-gauge Daily, 0.5  1983.01- Global
(annual /decadal fOT trend precipitation random error deg.
analysis) GLDAS GLDAS CLSM025 DA1 D 2.2  Evaporation, Evapotranspiration, Storm surface runoff, Baseflow- Daiily, 0.25 2000.01 - Global
groundwater runoff, Snow melt, Snow depth, Soil degree

moisture, Transpiration

® GEs



https://disc.gsfc.nasa.gov/information/documents?title=MERRA-2%20Data%20Collection%20Variable%20Tables
https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary
https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDE_06/summary
https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDL_06/summary
https://disc.gsfc.nasa.gov/datasets/GPCPDAY_3.2/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_CLSM025_DA1_D_2.2/summary

Flash Flooding
Sorce Joosuciname —Juorvemame _—————Teesoion Leoversse ___

R MERRA-2 M2T1NXFLX Total precipitation (PRECTOTCORR) Hourly,.625x 1980.01 - global
Temporal resolution: - 0.5 de
8
Dazly, 3—h0urly, hourly IMERG GPM 3IMERGHH precipitationCal, randomError Half-hourly, 2000.06 - Global
0.1 deg.
IMERG GPM 3IMERGHHE precipitationCal, randomError Half-hourly, 2000.06 - Global
0.1 deg.
Areal coverage: s
IMERG GPM 3IMERGHHL precipitationCal, randomError Half-hourly, 2000.06 - Global
Watershed and local 0-1deg
NLDAS NLDAS NOAHO0125 H 2.0 Frozen precipitation, Liquid precipitation (rainfall), Surface runoff, Subsurface runoff, Hourly, 1979.01 — North America
Scale Snowmelt, Snow depth, Soil moisture (various depths), Root zone soil moisture, Potential 0.125 deg.

Evapotranspiration, Evaporation, Streamflow

NLDAS NLDAS MOS0125 H 2.0 Frozen precipitation, Liquid precipitation, Total evapotranspiration, Surface runoff, Hourly, 1979.01 — North America
Tlme perIOd: :ubsurfa.ce runoff, Snowmelt, Snow depth, Soil moisture (various depths),Transpiration, 0.125 deg.
vaporation, Streamflow
Monthly, dail
y’ y NLDAS NLDAS VIC0125 H 2.0 Frozen precipitation, liquid precipitation, Total evapotranspiration, Surface runoff, Hourly, 1979.01 — North America
Subsurface runoff, Snowmelt, Snow depth, Soil moisture (various depths), Root zone soil 0.125 de
(annual/ decadal for moisture, Transpiration, Streamflow &
tren'd analySlS) GLDAS GLDAS CLSM10 3H 2.1 Total precipitation rate, Snow precipitation rate, Rain precipitation rate, Evapotranspiration, 3-Hourly, 1.0 2000.01 - Global

Storm surface runoff, Baseflow-groundwater runoff, Snow melt, Snow depth, Root zone soil  degree
moisture, Surface soil moisture, Transpiration

GLDAS GLDAS NOAHO025 3H 2.1 Snow precipitation rate, Rain precipitation rate, Evapotranspiration, Storm surface runoff, 3-Hourly, 2000.01 - Global
GLDAS NOAH10 3H 2.1 Baseflow-groundwater runoff, Snow melt, Snow depth, Soil moisture (various depths), 0.25 degree,
Evaporation, Transpiration, Total precipitation rate, Root zone soil moisture 1.0 degree
GLDAS GLDAS VIC10 3H 2.1 Snow precipitation rate, Rain precipitation rate, Evapotranspiration, Storm surface runoff, ~ 3-Hourly, 1.0 2000.01 - Global
Baseflow-groundwater runoff, Snow melt, Snow depth, Soil moisture (various depths), degree

@ ( ; E E ; Transpiration, Evaporation, Root zone soil moisture, Total precipitation rate



https://disc.gsfc.nasa.gov/information/documents?title=MERRA-2%20Data%20Collection%20Variable%20Tables#M2T1NXFLX
https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGHH_06/summary
https://disc.gsfc.nasa.gov/datasets/NLDAS_NOAH0125_H_2.0/summary
https://disc.gsfc.nasa.gov/datasets/NLDAS_MOS0125_H_2.0/summary
https://disc.gsfc.nasa.gov/datasets/NLDAS_VIC0125_H_2.0/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_CLSM10_3H_2.1/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH025_3H_2.1/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH10_3H_2.1/summary
https://disc.gsfc.nasa.gov/datasets/GLDAS_VIC10_3H_2.1/summary

@/ Subsetting Datasets

Downioad Method @

~ Download

Method Options @

R TR A R TR

I - |

Output tormat

Fie Format

GES DISC Dataset: GPM IMERG Final Precipitation L3 1 day 0.1 degree x 0.1 de

® GESDISC



https://disc.gsfc.nasa.gov/datasets/GPM_3IMERGDF_06/summary?keywords=rainfall

Home  Gallry Map  Scene  Groups  Content  Organization Q @

GIS Service

® |mage Service : GES DISC ArcGIS Enterprise
o IMERG Early and Final Image services
m Access to a large amount of data without the user
needing to store and process the data
m  Quickly olpen, view, and analyze data ——
m Temporal Span-June 1, 2000-Present

} ‘/\\‘.‘;;v P i
GPM IMERG Early GPM IMERG Early GPM IMERG Early GPM IMERG Early
Precipitation Rate Web Map Precipitation Rate Precipitation Rate (WMS) Precipitation Rate Web App
L ThemEd Web mapsl Web apps and Story maps from M Welcome to the Goddard Earth Science Data and Information Services Center GIS home page!
d ata pathfl nder Currently we offer content for the Integrated Multi-satellitE Retrievals for Global Precipitation
Measurement (IMERG) Early product. Feel free to browse the gallery or content tabs or follow the
O Drought links below directly to the services and web maps we provide.
. . PN ’ . ?,,t‘\ AR |
o Momtormq FIOOd GPM IMERG Early Web map ;:'J7§_\}.~ QB \;_ \\., . \"’ﬂ* (" ‘L‘;\' F¥
1 i L P S e ) R O
o Observing Tropical Storms e s (I =N ARy

m Cyclone Amphan (arcgis.com) e —— o )
m Post Assessment of Hurricane Dorian in the Bahamas i SONIORNg KVOLGUE USINg
" " NASA Earth Observation Data
O Water Levels in reservoir

m Lake Victoria Rising Water Levels - Overview

® GEs



https://earthdata.nasa.gov/learn/pathfinders/gis-pathfinder
https://earthdata.nasa.gov/learn/pathfinders/gis-pathfinder
https://storymaps.arcgis.com/stories/b2e044e36c4a4d26b76ceebb6e56dbdd
https://storymaps.arcgis.com/stories/dcc09108fbef443b9a8731af799e5625
https://storymaps.arcgis.com/stories/8265129e70d34d6a85953d7da25ac7f3
https://nasa.maps.arcgis.com/apps/MapJournal/index.html?appid=a6342e477e4e42869b5a88ba3f171a22
https://storymaps.arcgis.com/stories/a286f310528d46b89863ecc0dd8c29d2
https://nasa.maps.arcgis.com/home/item.html?id=bd820937c06845faa86f7f8944d56f47
https://arcgis.gesdisc.eosdis.nasa.gov/portal/home/index.html

Data Rods: Reorganizing Data for Optimal Access'

Original Archive
Longitude (X)

One variable
one grid point
all time steps
per file

All variables
all grid points
one time step
per file

> 320,000 time steps (>
37 yrs) plotted in ~1 sec.

GROUP ON
EARTHCESERVATIONS

Reorganized Archive

Time-coordinate

GLDAS Noah Land Surface Model L4 3 hourly 0.25 x 0.25
degree V2.1 (GLDAS NOAHO025 3H)

*GLDAS version 2.1 data products have been reprocessed (as of
January 31, 2020). After consultation with the GLDAS scientist and
data producer, we are temporarily maintaining the access to the
existing GLDAS_NOAH025_3H_2.1 data rods files. Once the data rods
files for the reprocessed GLDAS version 2.1 have been generated, they
will replace these existing files. In the interim, please be aware that,
though these GLDAS version 2.1 data rods files were derived from the
pre-reprocessed GLDAS 2.1 data, the data accessible via the GLDAS
2.1 landing page are of the recently reprocessed GLDAS 2.1 version.

** UPDATE (4/22/20, Earth Day) - We have begun regenerating the data
rods files for the reprocessed GLDAS version 2.1. We expect this
process to take 1-2 months and will update this message when all the
data rods files have been regenerated.

*xx UPDATE (5/18/20) - We have finished
regenerating the GLDAS 2.1 data rods to use the
reprocessed GLDAS 2.1 data. All GLDAS 2.1 access
points at the GES DISC are now providing the same
version.

API (specify time, location,
variables)

Extract time series

—

(ASCII)

@ GEs

Qsb_acc

Baseflow-
groundwater runoff

kg/m?

t | asc2

Rainf_{f_tavg

Total precipitation
rate

kg/m?/s

t | asc2

Rainf_tavg

Rain precipitation
rate

kg/m?/s

-

RootMoist_inst

Root zone soil
moisture

kg/m?

asc2

Snowf_tavg

Snow precipitation
rate

kg/m?/s

t | asc2

SoilMoi0_10cm_inst

Soil moisture
content (0-10 cm
underground)

kg/m?

asc2

SoilMoi10_40cm_inst

Soil moisture
content (10-40 cm
underground)

kg/m?

t | asc2

SoilMoi40_100cm_inst

Soil moisture
content (40-100 cm
underground)

kg/m?

lot | asc2

Example Jupyter Notebook

SoilMoi100_200cm _inst

Soil moisture
content (100-200 cm

kg/m?

plot

asc2

Data Analysis
(matplotlib, pandas)



https://disc.gsfc.nasa.gov/information/tools?title=Hydrology%20Data%20Rods
https://github.com/gdslab/asa_2022_workshop_nasa_for_ag/blob/main/05-Hands_on_exercise_Notebook.ipynb

GIOVANNI The Bridge Between Data and Science v.4.37

Removal of Product LPRM_AMSRE_D_RZSM3_001 on June 27, 2022 ... [1 of 1 messages] Read More

Giovanni-Data analysis and visualization Tool

Feedback Help

Log out (jimacker)

Select Plot

Select Date Range (UTC)

Time Averaged Map - MM - : to - MM -

18( 90 180 90

7 Select Region (-Bounding Box or Shape)

& x

lect Variables

Number of matching Variables: 0 of 2829 Total Variable(s) included in Plot: 0

("] Model (1878)
[] Observation (951)

Keyword :

| Search | Clear

¥ Disciplines

|} Aerosols (295)

Atmospheric Chemistry (281)
Atmospheric Dynamics (948)

} Cryosphere (25)

(] Hydrology (1105)

[] Ocean Biology (167)

[] Oceanography (204)

[ ] Water and Energy Cycle (1269)

10]

Visualization Selection

Time Period Selection
» Measurements

» Platform / Instrument )

» Spatial Resolutions

Region-of-Interest Selection

Responsible NASA Official: Angela Li
Web Curator: M. Hegde

Privacy Powered By A Contact Us

NASA

Faceted Search

Keyword Search

m Plot Data Go to Results



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

D)

N&Q\S}A

Giovanni-Data analysis and visualization Tool

b
pRECIPITATION A/

& '
Giovanni also has customizable

WINDS /| ™ color palettes
s

V:l - 4 &
Hurricane Hermine approa3
- coast of northern Florida

Rainfall from Hermine over
Florida

2.



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

NASA

Giovanni- Recurring Time average map and time series

Remov3) of Procuct LPRM_AMSRE_O_RZSM_001 0 June 27. 2023 .. (1 f 1 svemsages] Bt Mss

Satect Mot Setest Oate Range (UTC)
Wap, Con - 3 2010

Indian Monsoon Season - Avg. onset date (T.N.
Krishnamurti) monsoon | meteorology | Britannica

e  GLDAS Total precipitation rate (1948 -
2014)
e IMERG Final (2000 - 2020)

@ GEs



https://www.britannica.com/science/monsoon

ni_é\fe Access Data in the Cloud

Public Internet

251

Public User

GES DISC On-Prem

(44

Archive

Free download and compute services
Account owner pays for download & compute services
User might pay for access to services

Earthdata Cloud Communication

Earthdata Cloud

Services

https://

‘OPeNDAP
Data

Services

1d Hosted
ivate Apps

Scripts

Notebooks

3

Bucket

Direct S3 Access

AWS
us-west-2

Private Cloud
Service Users

AWS Account
Owner

GES DISC Documentation: Migrating to the Cloud

GESDISC

How-To

How-To's related to the Earthdata Cloud and the GES DISC are highlighted below.

Getting Set Up

How to Generate Earthdata
Prerequisite Files

Overview:

This guide demonstrates how to generate three Earthdata
prerequisite fles (netrc, .urs_cookies, .dedsre) needed ta

access the GES DISC archives through Python. It uses native

Python libraries to generate the files in either
Windows/macOS/Linux environments and to place them in
their appropriate folders.

Find Cloud-Enabled Data

How To Obtain a List
of 83 URLs for a GES
DISC Collection Using
the GES DISC Website

Overview:

These instructions outline the steps to obtain a
list of $3 URLS from a GES DISC collection
using the GES DISG webpage. Knowing the S3
URL is required to access GES DISC data from
the Earthdata Cloud using direct 83 access.

Access Cloud-Enabled Data

How to Directly Access
MERRA-2 Data from an
S§3 Bucket with Python
from a Cloud Environment

[, Download the companion Jupyter Notebook

Overview:

This notebook demonstrates how to access and
plot a Modern-Era Retrospective analysis for
Research and Applications (MERRA-2)
M2TINXSLY.5.12.4 fle hosted in the GES DISC
AWS 53 bucket. It demanstrates how to access an
'S3 bucket with the S3FS library and then plot sea~
level pressure contours of a single file with Cartopy
and Matplotlib.

How To Retrieve Temporary

(52) S3 Credentials for the GES
DISC Cloud Archive

5, Downioad the companion Jupyter Notebook

Overview:

‘This notebook demonstrates how to retrieve GES DISG-
specific $3 credentials required for accessing Earthdata
directly in the cloud.

How To Obtain a List

of S3 URLs for a GES
DISC Collection using
Earthdata Search

Overview:

These instructions outline the steps to obtain a
list of $3 URLs from a GES DISC collection
using the Earthdata Search webpage. Knowing
the S3 URL is required to access GES DISC data
from the Earthdata Cloud using direct 83
acoess.

How To Obtain a List
of S3 URLs for a GES
DISC Collection using
the CMR API

Overview:

These instructions outline the steps to obtain a
list of 83 URLs from a GES DISC collection
using the GMR API. Knowing the S3 URL is.
required to access GES DISC data from the
Earthdata Cloud using direct S3 access.


https://disc.gsfc.nasa.gov/information/documents?title=Migrating%20to%20the%20Cloud

L How-To guides (Jupyter Notebooks)
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GES DISC Tutorials GES DISC e

A place to find tutorials on how to use GES DISC tools, services, and data.
Most tutorials in this repository take the form of python notebooks. Jupyter

notebooks, and is used extensively by the GES DISC team.

Notebook Summary @ How to find the max precipitation value of a Region of Interest (ROI) using an ArcGIS image service (Jupyter Notebook)
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GES DISC How-To's: How to find the max precipitation value of a
Region of Interest (ROI) using an ArcGIS image service (Jupyter
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https://disc.gsfc.nasa.gov/information/howto?keywords=rainfall&title=How%20to%20find%20the%20max%20precipitation%20value%20of%20a%20Region%20of%20Interest%20(ROI)%20using%20an%20ArcGIS%20image%20service%20(Jupyter%20Notebook)%20
https://disc.gsfc.nasa.gov/information/howto?keywords=rainfall&title=How%20to%20find%20the%20max%20precipitation%20value%20of%20a%20Region%20of%20Interest%20(ROI)%20using%20an%20ArcGIS%20image%20service%20(Jupyter%20Notebook)%20
https://disc.gsfc.nasa.gov/information/howto?keywords=rainfall&title=How%20to%20find%20the%20max%20precipitation%20value%20of%20a%20Region%20of%20Interest%20(ROI)%20using%20an%20ArcGIS%20image%20service%20(Jupyter%20Notebook)%20
https://github.com/nasa/gesdisc-tutorials
https://doi.org/10.5281/zenodo.8205655
https://github.com/nasa/gesdisc-tutorials/tree/main/cloud-tutorials

Use Cases- Event specific

TROPESS - CrlIS JPSS-1 - Carbon Monoxide Column (XCO) - 01-Jun-2023
Min: 57.3, Max: 244.4 ppbv
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Column-averaged dry-air mixing ratio of carbon monoxide from the surface to Top of Atmosphere (TOA), ppbv

Hurricane Fiona Progression

June 2023 Canada wildfire air pollution event Webmap (9/14/2022-9/24/2022)
afflicts the United States using TROPICS Pathfinder data

Monthly assessment of anomalies and extremes in
global surface air temperatures and precipitation in

July/2023
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Air Temperature at 2-meter from NLDAS-2 2021-02-16 1:00 AM (Central Time)
NLDAS_FORA0125_H.A20210216.0700.002.grb

Temperature @ Specified height level above ground (Fahrenheit)
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Hourly Variation During Winter Time: 2-m above ground temperature(deg F)

Dataset:NLDAS_FORA0125_H_002
| i AT
I \ sl \
\ W A A
Jv “"-‘, | ( h.\ )
ALY

222 frozen hours ~ Min = 1.80, max=75.06, mean =46.14, std=12.28%\ |y |

2020-12 to 2021-02

Dec Jan
2021

Extremely cold Texas in February 2021 - one of the
coldest Februarys in four decades: The story told with
NLDAS-2 data



https://disc.gsfc.nasa.gov/information/news?page=1
https://disc.gsfc.nasa.gov/information/news?page=1
https://disc.gsfc.nasa.gov/information/data-in-action?title=June%202023%20Canada%20wildfire%20air%20pollution%20event%20afflicts%20the%20United%20States
https://disc.gsfc.nasa.gov/information/data-in-action?title=June%202023%20Canada%20wildfire%20air%20pollution%20event%20afflicts%20the%20United%20States
https://arcgis.gesdisc.eosdis.nasa.gov/portal/home/webmap/viewer.html?webmap=792f7a95714a48eaa7175da38f054cb8
https://arcgis.gesdisc.eosdis.nasa.gov/portal/home/webmap/viewer.html?webmap=792f7a95714a48eaa7175da38f054cb8
https://disc.gsfc.nasa.gov/information/news?title=July%2F2023%20global%20surface%20air%20temperatures%20and%20precipitation

2022

700-hPa geo. height (black, dam), Integrated water vapor transport [IVT] (shaded, kg/mVs) (vectors, kg/m/s)
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Use Case- Brisbane, Australia flooding, February

In February 2022, atmospheric circulation
caused an air mass laden with a large amount
of water vapor to move from over the warm
ocean waters north of Australia to the eastern
coast, as shown by the blue arrow. This
circulation caused a “train” of storms
dropping heavy rainfall to move over Brisbane,
Australia for several days. The massive rainfall
created extraordinary flash floods in and near
Brisbane. Following this event, the train of
storms eased to the south, causing flooding
rainfall in Sydney and environs.

Darker orange and red indicates higher
amounts of water vapor.

Forecast map of integrated water vapor transport for February 25,

created by Alicia Bentley. From the GES DISC News article

"Precipitation data provides a detailed view of extraordinary rainfall

event in Australia"

@ GES



https://disc.gsfc.nasa.gov/information/data-in-action?keywords=Brisbane&title=Precipitation%20data%20provides%20a%20detailed%20view%20of%20extraordinary%20rainfall%20event%20in%20Australia
https://disc.gsfc.nasa.gov/information/data-in-action?keywords=Brisbane&title=Precipitation%20data%20provides%20a%20detailed%20view%20of%20extraordinary%20rainfall%20event%20in%20Australia

User Assistance

GES DISC Help Desk Follow us on Twitter Earthdata Forum Earthdata YouTube Page

gsfc-dl-help-disc@mail.nasa.gov @NASAEarthData _https://forum_earthdata nasa.gov/ | L earthdata ges disc - YouTube

a e Gy EAIEORTA

GES DISC

Earthdata Webinar: TRMM and GPM Precipitation Products and Data Services at the
NASA GES DISC

Data Access and Visualization of Model Data at the NASA GES DISC

Usernamee )

B Explore GIS Efforts that Enable Earth Science at NASA's GES DISC

Paword

A Clearer View of the Haze - Using NASA GES DISC Data Tools 1o Examine the June
2020 Sahara Dust Eve

nitoring Instrument Data with the GES DISC Level 2 Data
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https://twitter.com/NASAEarthData
https://twitter.com/NASAEarthData
https://www.youtube.com/results?search_query=earthdata+ges+disc
https://www.youtube.com/results?search_query=earthdata+ges+disc

Additional Resources
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UYY Additional Resources

e  Alaska Satellite Facility (ASF) DAAC https://asf.alaska.edu/
o Synthetic Aperture Radar (SAR)

e  Atmospheric Science Data Center (ASDC) _https://asdc.larc.nasa.gov/
o Radiation budget, clouds, aerosols, and tropospheric composition

° Crustal Dynamics Data Information System (CDDIS) https://cddis.nasa.gov/
o) Space geodesy

e  Global Hydrometry Resource Center (GHRC) DAAC https://ghrc.nsstc.nasa.gov/home
o Lightning, tropical cyclones, and storm-induced hazards

° Goddard Earth Sciences Data and Information Services Center (GES DISC) https://disc.gsfc.nasa.gov/
o Atmospheric composition, atmospheric dynamics, global precipitation, solar irradiance:

° Land Processes DAAC (LP DAAC) https://lpdaac.usgs.gov/
o Land cover, surface reflectance, radiance, temperature, topography, vegetation indices
e Level 1 and Atmosphere Archive and Distribution System (LAADS) DAAC https://ladsweb.nascom.nasa.gov
o MODIS Level 1 and atmosphere products
e  National Snow and Ice Data Center (NSIDC) DAAC https://nsidc.org/daac
o Snow, sea ice, glaciers, ice sheets, ice shelves, frozen ground, soil moisture, cryosphere, climate interactions
e  Oak Ridge National Laboratory (ORNL) DAAC https://daac.ornl.gov/
o Snow, sea ice, glaciers, ice sheets, ice shelves, frozen ground, soil moisture, cryosphere, climate interactions
e  Ocean Biology DAAC (OB.DAAC) https://oceancolor.gsfc.nasa.gov/
o Ocean color, sea surface temperature, sea surface salinity
e  Physical Oceanography DAAC (PO.DAAC) https://podaac.jpl.nasa.gov/
o Gravity, ocean winds, sea surface temperature, ocean surface topography, sea surface salinity, circulation
e  Socioeconomic Data and Applications Center (SEDAC) https://sedac.ciesin.columbia.edu/
o Human interactions in the environment



https://www.earthdata.nasa.gov/eosdis/daacs/asf
https://asf.alaska.edu/
https://www.earthdata.nasa.gov/eosdis/daacs/asdc
https://asdc.larc.nasa.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/cddis
https://cddis.nasa.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/ghrc
https://ghrc.nsstc.nasa.gov/home
https://www.earthdata.nasa.gov/eosdis/daacs/gesdisc
https://disc.gsfc.nasa.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/lpdaac
https://lpdaac.usgs.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/laads
https://ladsweb.nascom.nasa.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/nsidc
https://nsidc.org/daac
https://www.earthdata.nasa.gov/eosdis/daacs/ornl
https://daac.ornl.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/obdaac
https://oceancolor.gsfc.nasa.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/podaac
https://podaac.jpl.nasa.gov/
https://www.earthdata.nasa.gov/eosdis/daacs/sedac
https://sedac.ciesin.columbia.edu/

Questions ?
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