|CESAT-2 DaAtA ProDUCTS AT NSIDC DAAC

Dr. Lisa Kaser, NSIDC DAAC ICESat-2 Data Management Lead (lisa.kaser@colorado.edu)




NAaTioONAL SNOw AND IcE Data CeNTER (NSIDC) DAAC

* One of the 12 DAACSs within
NASA’s Earth Science Data
and Information System
R T (T B A (ESDIS)

j Bouer, CO e * Hundreds of data products

Snow, sea ice, glaciers, ice _ in Suppor’[ Of CI’yOSphei’IC
sheets, ice shelves, frozen
ground, soil moisture, cryosphere, researCh, glObal Change
climate interactions :

detection, and water

resource management.

\
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https://www.earthdata.nasa.gov/centers/nsidc-daac
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NATIONAL SNOw AND ICE Data Center (NSIDC) DAAC

@]‘ University of Colorado
Boulder

*  Program within NSIDC, Cooperative
Institute for Research in
Environmental Sciences (CIRES),
University of Colorado, Boulder

* Science-focused data
stewardship for NASA data, by
combining expertise in cryospheric
sciences and Earth science data
management.

NSIDC
*
DAAC




NSIDC DAAC MisSSIONS AND PROGRAMS

NSIDC DAAC stewards a dynamic, heterogeneous collection of satellite, airborne, field
campaign, and derived data
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|CESAT-2 DATA SETS

Geolocated Photon Data (ATLO3) input for along-track and gridded data sets:

Land ice height (ATLO6/11/14/15) * 21 mission data sets

* Temporal coverage: 26
December 2018 — 31

@ Sea ice height (ATL07/20/21) August 2024

* Data latency: ~45 days

@ Sea ice freeboard (ATL10/20/21)

* Repeat cycle:: 91 days

. . * Spatial coverage: 88°N -
’ Land and vegetation height (ATL08) 88°S
* Spatial resolution: data
) Inland surface water (ATL13) set dependent (laser

pulses separated by

.7m on ground)

Ocean surface height (ATL12/19/23)

‘ Atmospheric layer characteristics (ATL04/09/16/17)




|CESAT-2 DATA SETS

Geolocated Photon Data (ATLO3) input for along-track and gridded data sets:

Land ice height (ATL06/11/14/15)

) Land and vegetation height (ATL08)

) Inland surface water (ATL13)

) Ocean surface height (ATL12/19/23)

‘ Atmospheric layer characteristics (ATL04/09/16/17)

» Current data set

version: 6

* Version 7 is expected

in Spring 2025 with
cloud-optimized
ATLO3 and others

» Future data sets on
bathymetry (ATL24),
lake ice (ATL25) and

gridded vegetation
height (ATL18) are
under development




|CESAT-2 DaATA SETS - Quick Looks

@ Sea ice freeboard (ATL10QL)

’ Land and vegetation height (ATLO8QL)

)) Inland surface water (ATL13QL)

‘Atmospheric layer characteristics (ATLO9QL)

*Quicklooks

Low-latency (~3 days)
version of mission
datasets to meet the
needs of applications
users.

Higher geolocation
and height uncertainty

Future quicklook data
sets on geolocated
photons (ATLO3QL)

gridded sea ice
freeboard (ATL20QL),
and lake ice

(ATL25QL) are under

development




NSIDC DAAC ICESAT-2 MISSION PAGE

Standard products (ATL0O2-ATL23)

NEWS & ANALYSES v OUR RESEARCH LEARN v ABOUT v R e | ated D at a

% EARTHDATA Other DAACS « (2]

® |CESat-2 ATL derived data sets

ICESat-2 i ®  Grounding zone for antarctic ice
The Ice, Cloud, and land Elevation Satellite-2 S h e I Ves
® Seaice thickness (along-track and
gridded)
Level 3A Overview
®  Boreal biomass density
Data Toas ® Seaice melt pond characteristics
- ® Calibration/Validation data
®  Pre-launch airborne simulation data

ICESat-2 pata Products | oate @ swpent

https://nsidc.org/data/icesat-2



https://nsidc.org/data/icesat-2

NSIDC DAAC ICESAT-2 MISSION PAGE

% EARTHDATA Other DAACS « (2]

a part of CIRES niversity of C oulder

@ National Snow and Ice Data Center NEWS & ANALYSES v OUR RESEARCH LEARN v ABOUT v

Home > Data > ICESat-2

ICESat-2

The Ice, Cloud, and land Elevation Satellite-2

User guides, ATBD’s and other related
documentation

Overview
Documentation
Help Articles

Help articles

Data Tools

T |ICESat-2 related data announcements

Surface Height Layer

e
Characteristics Published Research

User support at nsidc@nisdc.org

Overviews

ATL21 ATL23
Daily/Monthly Monthly

Gridded Sea Bl Composite lon Related Data
Surface Height Gridded Ocean
Anomaly Topography Atmosphe e

Data

ICESat-2 Data Products @ support

https //nsidc.org/data/icesat-2



mailto:nsidc@nisdc.org
https://nsidc.org/data/icesat-2

DaTA SET SPECIFIC LANDING PAGES

a part of CIRES at the University of Colorado Boulder

S
@ National.Snowand Ice Data Center NEWS & ANALYSES v DATA v/ OUR RESEARCH

ATLAS/ICESat-2 L2A Global Geolocated Photon
Data, Version 6

DATA SET ID: ATL03
DOI: 10.5067/ATLAS/ATL03.006

0 : £A

USER GUIDE CITATION SUBSCRIBE SERVICE

This is the most recent version of these data. Version Summary v

Overview

This data set (ATLO3) contains height above the WGS 84 ellipsoid (ITRF2014 reference frame), latitude, longitude, and
time for all photons downlinked by the Advanced Topographic Laser Altimeter System (ATLAS) instrument on board the
Ice, Cloud and land Elevation Satellite-2 (ICESat-2) observatory. The ATLO3 product was designed to be a single source
for all photon data and ancillary information needed by higher-level ATLAS/ICESat-2 products. As such, it also includes

spacecraft and instrument parameters and ancillary data not explicitly required for ATLO3.

Parameter(s): TERRAIN ELEVATION

https://nsidc.org/data/atl03

LEARN v ABOUT v

Overview

Data Access & Tools

Documentation

Help Articles

User Guide:
Comprehensive product
documentation on file
structure, variable info,
data acquisition, etc.

(@ Ssupport



https://nsidc.org/data/atl03

DATA SET SPECIFIC LANDING PAGES

a part of CIRES at the University of Colorado Boulder

@ niatlcs] o wrd lew BintalEentar NEWS & ANALYSES v DATA v OUR RESEARCH

ATLAS/ICESat-2 L2A Global Geolocated Photon
Data, Version 6

DATA SET ID: ATLO3
DOI: 10.5067/ATLAS/ATL03.006

0, D

USER GUIDE CITATION SUBSCRIBE SERVICE

Data Access & Tools

© A free NASA Earthdata Login account is required to access these data. Learn More =

HTTPS File System -

(Get Data )

Quickly download a few files using a web browser, or access data through a command-line utility such as
WGET.

NASA Earthdata Cloud Data Access Guide

Type: Service

LEARN v ABOUT v

Overview

Data Access & Tools

Documentation

Help Articles

@ Support

Access and tools for the data
product

Known issues, ATBDs,

Data Dictionaries, User
Guides

Help articles for the data
product




NASA EARTH SCIENCE DATA IN THE CLOUD

NASA DAACs are migrating data and tools to the NASA Earthdata Cloud
to respond to growing data volumes and to take advantage of cloud

benefits. .

EAsy Access 1o DATA RAPID ANALYSIS AND SCALABILITY

+Access and analyze +Bring algorithms and

short periods of time

data directly in the cloud A Y = processing softv.vare to the.cloud
o *Use cloud services to rapidly
* Free download of NASA 2 develop and scale analysis
dete: will:cortinge : . *“Rent” large computation for

CLouDp

OPPORTUNITIES )

Repucep REDUNDANCY INCcREASED REPRODUCIBILITY

A common infrastructure "\ Afully reproducible
with shared cloud services - environment to enable
will reduce redundant “executable papers” using
tools and services . _ open data and tools




|ICESAT-2 IN EARTHDATA CLOUD

o |CESat-2 standard data products - |CESat-2 Quicklook and related
(ATLO2-ATL23) available from local datasets made available in the cloud
hardware and cloud . Shut off data access and

e [ransformation services
(subsetting & reformatting)
available for download from local
hardware

e Established critical transformation
services in the cloud

e Supporting user transition to cloud
data access

transformation services from local
hardware

NSIDC
All data are available for download from cloud at no cost to the user




CLoub RESOURCES

*NSIDC DAAC general resources on finding data in the cloud, downloading cloud data, and working in the
cloud:

* NSIDC cloud access guide
(https://nsidc.org/data/user-resources/help-center/nasa-earthdata-cloud-data-access-guide)

» Tutorials on NSIDC GitHub
(https://github.com/nsidc/NSIDC-Data-Tutorials/tree/main/notebooks/ICESat-2_Cloud_Access)

|CESat-2 specific resources in the CryoCloud Cookbook:

* Introduction to NASA Earthdata Cloud and ICESat-2
(https://book.cryointhecloud.com/tutorials/NASA-Earthdata-Cloud-Access/1.Intro-Earthdata-Cloud.htmil)

* NASA Earthdata Cloud and data access using earthaccess and icepyx
(https://book.cryointhecloud.com/tutorials/NASA-Earthdata-Cloud-Access/3.earthaccess.html)

*NASA Openscapes Earthdata Cloud Cookbook
(https://nasa-openscapes.github.io/earthdata-cloud-cookbook/)

* \ery comprehensive resource
* Includes resources on learning how to work with data in the cloud, tutorials, workshop content, etc.



https://nsidc.org/data/user-resources/help-center/nasa-earthdata-cloud-data-access-guide
https://github.com/nsidc/NSIDC-Data-Tutorials/tree/main/notebooks/ICESat-2_Cloud_Access
https://book.cryointhecloud.com/tutorials/NASA-Earthdata-Cloud-Access/1.Intro-Earthdata-Cloud.html
https://book.cryointhecloud.com/tutorials/NASA-Earthdata-Cloud-Access/3.earthaccess.html
https://nasa-openscapes.github.io/earthdata-cloud-cookbook/

|CESAT-2 Data Access AND TooLs AT NSIDC DAAC

Dr. Mikala Beig, NSIDC DAAC Data Support Specialist (nsidc@nsidc.org)




|CESAT-2 DATA AccEss TooLs

 Graphical user interfaces and map widgets
* NASA Earthdata Search :
- NSIDC DAAC Data Access Tool Discover and Explore

* OpenAltimetry

* Programmatic access
 earthaccess Python library
* icepyx Python library
* SlideRule Earth web service

Automate and Analyze

NSIDC
s !
DAAC




Data ACCESS - How TO FIND TOOLS AND METHODS

C 25 nsidc.org/data/atl03/versions/6

&% | EARTHDATA Other DAACs -

A For a list of known issues with this product, see the Known Issues document under the Documentation section of the page.

National Snow and Ice Data Center
or

NEWS & ANALYSES v DATA v OUR RESEARCH LEARN v

Navigate to a data set landing page

Home > Data > ATLAS/ICESat-2 L2A Global Geolocated Photon Data, Version 6
0 e (] g (]

ATLAS/ICESat-2 L2A Global Geolocated Photon
Data, Version 6

DATA SET ID: ATLO3
DOL: 10.5067/ATLAS/ATL03.006

Click on Data Access & Tools in the
gL e o2 sidebar menu

This is the most recent version of these data. Version Summary v

Overview Overviei

This data set (ATLO3) contains height above the WGS 84 ellipsoid (ITRF2014 reference frame), latitude, longitude, and a Access & Tools

time for all photons downlinked by the Advanced Topographic Laser Altimeter System (ATLAS) instrument on board
the Ice, Cloud and land Elevation Satellite-2 (ICESat-2) observatory. The ATLO3 product was designed to be a single
source for all photon data and ancillary information needed by higher-level ATLAS/ICESat-2 products. As such, it also

Help Articles
includes spacecraft and instrument parameters and ancillary data not explicitly required for ATLO3.

Parameter(s): TERRAIN ELEVATION

Platform(s): ICESat-2

Sensor(s): ATLAS

Data Format(s): HDF5

Temporal Coverage: 13 October 2018 to present
Temporal Resolution: 91 day

Spatial Resolution: 70 cm x 70 ci

Spatial Reference System(s): WGS 84 (EPSG:4326)
Spatial Coverage: N: 90 S:-90 E: 180 W:-180

Blue outlined yellow areas on the map below indicate the spatial coverage for this data set.

Privacy settings



https://nsidc.org/data/atl03

DATA ACCESS - How TO FIND TOOLS

25 nsidc.org/data/atl03/versions/6#anchor-data-access-tools

#% | EARTHDATA Other DAACs ~

N?(ional Snow and Ice Data Center NEWS & ANALYSES v OUR RESEARCH LEARN v ABOUT v

fer

Overview

ool > Each data set has a list of

) ( Get Data )

Filter files before downloading based on date, spatial area, or file name. Choose from various download options, Documentation . 13 )
such as Python script. Export bounding boxes as a GeoJSON. O O a I I S e rVI ‘ e ‘ a r S

Help Articles
How to filter and order from a data set web page

n L] n
BT associated with it

mi.

Discover, access, and visualize data from NASA's ICESat and ICESat-2 missions.
Supported software languages: Python

Help article

Type: Web Application View Metadata

Expand for Details | v/ |

NASA Earthdata Search >
) ( Get Data )

Search and order data from all NASA DAACs using spatial and temporal filters in a map interface. Reformatting,
reprojecting, and subsetting options are available for some data sets.

How to search, order, and customize data with NASA Earthdata Search

Type: Web Application

earthaccess >
( Ge

earthaccess is a python library to search and access NASA Earth science data with just a few lines of code

Supported software languages: Python

@ support
GitHub Repository Privacy settings




Data ACCESS - How TO FIND TOOLS AND METHODS

NASA Earthdata Search =

(‘Search & Discover ) (Get Data )

Search and order data from all NASA DAACs using spatial and temporal filters in a map interface. Reformatting,
reprojecting, and subsetting options are available for some data sets. Description

How to search, order, and customize data with NASA Earthdata Search

Type: Web Application




%% | EARTHDATA SEARCH Find a DAAC

NASA Earthdata Search

NASA Earthdata Search =
————— ST : f )
iz Search & Discover ) ( Get Data ) ( Customize ) What can | do with this tool

Search and order data from all NASA DAACs using spatial and temporal filters in a map interface. Reformatting,

reprojecting, and subsetting options are available for some data sets.

How to search, order, and customize data with NASA Earthdata Search

Type: Web Application

Discover, visualize, and access petabytes
of Earth observing data from all NASA
BIAVA®S

Filter data by mission, keyword, spatial
and temporal range, filename, etc.

Provides customization services (e.g.
subsetting) for select data sets



https://search.earthdata.nasa.gov/search

NSIDC DAAC Data Access Tool

@ o D i NEWS & ANALYSES v DATA v OUR RESEARCH LEARN v ABOUT v

Note: To select a different data set, close this window (or tab) and navigate to the data set landing page you want.

Data Set:ATLAS/ICESat-2 L3A Land Ice Height, Version 6
Data Set L06

iy ' ' '
Data Set Summary:This data set (ATLO6) provides geolocated, land-ice surface heights (above the WGS 84 ellipsoid, ITRF2014 reference frame), plus .
ancillary parameters that can be used to interpret and assess the quality of the height estimates. The data were acquired by the Advanced Topographic
Laser Altimeter System (ATLAS) instrument on board the Ice, Cloud and land Elevation Satellite-2 (ICESat-2) observatory.
'
‘ Mikala Beig ‘ - Logout We bSIte

Filter by date: From | 01/08/2023 01/09) ©  Temporal filter 13 files selected (~600 MB)

Filter spatially by bounding box: W -52.2| S |76.37
File Name End Time

T T e Provides multiple ways to place your

Filter spatially by drawing a bounding box or polygon:

Noto: Blue-groen overlay shows the dataso
ATLO6_20230110043011_03151805_006_02.h5 -01-10 04:30:11 | 2023-01-10 04:34:40
ATLOG_20230110042501_03151804_006_02.h5 2 2023-01-10 04:29:09 | 2023-01-10 04:30:11

[
ATL06_20230109155043_03071804_006_02.h5 2023-01-09 15:50:43 | 2023-01-09 15:51:35 O rd ‘ ;r - e 0 g 0 | yt | I O I I SC rI pt O r

ATL06_20230109154518_03071803_006_02.h5 23-01-09 15:46:47 | 2023-01-09 15:50:44

ATLO6_20230109141626_03061804_006_02.h5 . -01-09 14:16:26 | 2023-01-09 14:17:30 re _ C O nfi U re d Ea rt h d a-ta S ea rC h O rd e r
ATL06_20230109141101_03061803_006_02.h5 . 2023-01-09 14:11:53 | 2023-01-09 14:16:27 p g

ATL06_20230109045551_03001805_006_02.h5 23-01-09 04:56:52 | 2023-01-09 05:00:57

ATL06_20230109045042_03001804_006_02.h5 2023-01-00 04:54:47 | 2023-01-09 04:55:52

ATLO6_20230108161622_02921804_006_02.h5 2023-01-08 16:16:23 | 2023-01-08 16:17:06

ATLO6_20230108161057_02921803_006_02.h5 -01-08 16:11:24 | 2023-01-08 16:16:24

ATL06_20230108144205_02911804_006_02.h5 26. 2023-01-08 14:42:06 | 2023-01-08 14:43:11

ATL06_20230108143640_02911803_006_02.h5 L 2023-01-08 14:37:38 | 2023-01-08 14:42:06

13 files selected (~600 MB)

Data Access Tool =
Search & Drxscover ) ( Cet Daté )

Filter files before downloading based on date, spatial area, or file name. Choose from various download options

such as Python script. Export bounding boxes as a GeoJSON.

How to filter and order from a data set web page

Type: Web Application Last updated: July 2020 View Metadata



https://nsidc.org/data/data-access-tool/ATL06/versions/6

OpenAltimetry

%% | EARTHDATA
OPENALTIMETRY

v

Other DAACs ~

¢ Removes technical hurdles for visualizing
TB’s of ICESat-2 data
SeEceas * Provides a quick snapshot of data location
and values
e OpenAltimetry is an ideal tool for getting to
know ICESat-2 data
OpenAltimetry - How to use:
::T::r:::].:oﬂware languages: Python Where to access

Expand for Details @



https://nsidc.org/data/user-resources/help-center/how-use-openaltimetry-icesat-2-data-products
https://nsidc.org/data/user-resources/help-center/how-use-openaltimetry-icesat-2-data-products
https://openaltimetry.earthdatacloud.nasa.gov

earth

earthaccess

— — e Authenticate, search, and access data
- Quick Start with 4 lines of code

Quick start Get Data in 3 Steps
Workwithus Installing earthaccess

Resources

USER GUIDE The latest release of earthac: can be installed with mamba, conda or pip . We recommend

HOVETS using mamba because it is faster.

il e Use the same code to access both

Using mamba

cloud-hosted data sets and the legacy

Using conda

: .
11 )
IT infrastructure with Checkmk all-in-

one tool.

Start for free Using pip

python -m pip install eartha

e Supported by a welcoming community of

This should run seamlessly (fingers-crossed). To check earthaccess is correctly installed you
can start a python interpreter (either python or ipython) and run the following code.

contributors across ESDIS and the user

Python 1] pa e | (main, Dec 2. 3, o ) [6CC 12.3.8]
Type "help”, "copyright”, licel for more information

e community

Get Data in 3 Steps

earthaci allows you to search for and access data in as little as three steps. We give a very
quick example below. These three steps allow you to get data whether you are working in the
cloud or on your local laptop or workstation. Read the User Guide for more information. If you

earthaccess =

earthaccess documentation

earthaccess is a python library to search and access NASA Earth science data with just a few lines of code.

Supported software languages: Python

GitHub Repository NASA Earthdata Tech Spotlight

Type: Downloadable Software Last updated: February 2024 View Metadata



https://earthaccess.readthedocs.io/
https://www.youtube.com/watch?v=EIr3j1_wDc0

GETTING STARTED

Origin and Purpose

Installation

Citing icepyx

EXAMPLES

Accessing ICESat-2 Data
Subsetting ICESat-2 Data
ICESat-2's Nested Variables
Visualizing ICESat-2 Elevations
Reading ICESat-2 Data in for Analysis
ICESat-2 AWS cloud data access
QUEST Example: Finding Argo and
ICESat-2 data

USER GUIDE

icepyx Documentation (API)
icepyx-QUEST Documentation (API)
icepyx ChangelLog

CONTRIBUTING

Project Contributors
Contribution Guidelines
How to Contribute
Recognizing Contributions
icepyx Internals

QUEST Supported Datasets

icepyx Development Plan

icepyx =

( Get Data ) |

Icepyx

@ / icepyx

icepyx ez 1055 1021105/ ees 04912 001 10 5251/senece 7729175

Python tools for obtaining and working with ICESat-2 data
Quick Links: Installation | Citation | E s | Source

icepyx is both a software library and a community composed of ICESat-2 data users, developers,
and the scientific community. We are working together to develop a shared library of resources -
including existing resources, new code, tutorials, and use-cases/examples - that simplify the
process of querying, obtaining, analyzing, and manipulating ICESat-2 datasets to enable scientific
discovery. To further enhance data discovery, we have developed the QUEST module to facilitate
querying of ICESat-2 data and complimentary Argo oceanographic data, with additional dataset
support expected in the future.

Getting Started User Guide Development Guide

New to ICESat-2 or The user guide provides Have an idea or an
icepyx? Learn how to in-depth information on ancillary dataset to
install icepyx and use it the tools and contribute to icepyx? Go
to jumpstart your project functionality available here for information on
today. Check out our for obtaining and best practices for
gallery of examples, too! interacting with ICESat- developing and
2 data products. contributing to icepyx.

Access ICESat-2 data with as few as three lines of code. This Python software library wraps around APIs
supported by the NSIDC DAAC. Supported software languages: Python

Icepyx documentation

Type: Downloadable Software View Metadata

Expand for Details @

Community-developed Python library that
started as an ICESat-2 Hackweek project

“Shared library of open source resources
that simplify the process of querying,
obtaining, analyzing, and manipulating
ICESat-2 datasets to enable scientific
discovery”

Enables subsetting for data volume
reduction



https://icepyx.readthedocs.io/en/latest/

SlideRule

# / SlideRule

SlideRule

Process Earth science datasets in the cloud through REST API calls to SlideRule web services.

Latest Version:  v4.3.1, http

e —— e \Web service for processing ICESat-2

Web:
PyPi:

e and other data, and returning results

SlideRule is a web service for on-demand science data processing, which provides researchers and

other Earth science data systems low-latency access to customized data products using processing

lideRul " 5 " -

SiideRule parameters supplied at the time of the request. SlideRule runs in AWS us-west-2 and access to
Installation ICESat-2, GEDI, Landsat, ArcticDEM, REMA, and other datasets stored in S3 (see A for a full

Getting Started list).

n "
Examples . —
“Using SlideRule” typically means running a Python script you've developed to analyze Earth

Project Ma . p " . . " :
> > science data, and in that script calling functions in the sliderule Python package to make processing

requests to SlideRule web services to perform some of the data intensive parts of your analysis. 1 N

Most of the documentation and examples we provide are focused on this use-case. We do provide l ' I | t h l ' I
Background other means of interacting with SlideRule (most notably the current demo and future web client), u S | n g C u Sto a g O rl S
SlideRule Core Module but those features are still under development and documentation for them is sparse.
ICESat-2 Plugin Module
GEDI Plugin Module Where To Begin
H5Coro
GeoParquet
GeoRaster
Private Clusters
Under the Hood
NASA Earthdata
Contribution Guidelines SlideRule Demo Examples Getting Started

License

Try out an interactive Jump right in and learn Walkthrough what

widgets demo. from examples. SlideRule can do.
sliderule

icesat2

Development of SlideRule is led by the University
of Washington in conjunction with NASA’s
|ICESat-2 program

gedi

earthdata

SlideRule Earth -

ustomize ) ( Get Data )

Process Earth science data on demand via a web service and gain low-latency access to customized data
products using parameters supplied at the time of request.

Type: Downloadable Software

Expand for Details



https://slideruleearth.io/

NASA
Earthdata
Cloud
Cookbook

OC

Welcome

When To Cloud

Our Cookbook

Glossary & Cheatsheets
Cloud Environment Setup
Howdol...

Tutorials

Workshops &
Hackathons

Policies & Administration
In Development
Contributing

Appendix

NASA Earthdata Cloud

On this page

THOR PUBLISHED
NASA Openscapes Team November 7, 2024

Cloud adoption often has a steep learning curve and can feel overwhelming. There are times when using the cloud is effective and times

when the download model is more appropriate. Here we aim to help you decide what’s best for your use case.
© Edit this page
View source

What does it mean to be in The Cloud?

What is The Cloud?

Anywhere that isn’t your computer

Report anissue

At a basic level, “The Cloud” is somewhere that isn’t your computer. We all interact with data and services and that live in “The Cloud” in
our daily lives. When we store photos in iCloud or Google accounts instead of on our cell phones, we are using cloud storage. When we
watch movies and tv shows on streaming services like Netflix or Hulu, we are using the cloud. In these cases, we are interacting with “the
cloud” without knowing it, though we, the user, are not in “the cloud”.

What is The Cloud?

Example: Movie/TV streaming



https://nasa-openscapes.github.io/earthdata-cloud-cookbook/when-to-cloud.html

OPENALTIMETRY

vt EARTHDATA Other DAACs -~ a
OPENALTIMETRY MENU

OPENALTIMETRY

VISUALIZE AIJND DOWNLOAD SURFACE ELEVATION DATA FROM ACROSS THE EARTH, OVER TIME

ICESAT DATA ICESAT-2 DATA

ICESat Quick Start ICESat-2 Quick Start

ICESat-2 and ICESat data discovery and visualization

OpenAltimetry - rapid analysis and
visualization of Spaceborne altimeter data. Earth Sci
Inform (2020). https://doi.org/10.1007/s12145-020-00520-2.



https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Siri_Jodha_S_-Khalsa-Aff1
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Adrian-Borsa-Aff2
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Viswanath-Nandigam-Aff3
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Minh-Phan-Aff3
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Kai-Lin-Aff3
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Christopher-Crosby-Aff4
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Christopher-Crosby-Aff4
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Helen-Fricker-Aff2
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HISTORY

OpenAltimetry began as an Advancing Collaborative Connections for Earth System Science (ACCESS)
Program-funded collaboration between Scripps Institution of Oceanography, San Diego Supercomputer Center UC
San Diego, NSIDC, and EarthScope Consortium (formerly @UNAVCO).

NEWS

In October 2023 OpenAltimetry became a NSIDC DAAC / NASA ESDS supported application in NASA’s Earthdata
Cloud environment

ACCESS NSIDC
* |
https://openaltimetry.earthdatacloud.nasa.gov DAAC



https://openaltimetry.earthdatacloud.nasa.gov/data/

DOCUMENTATION AND ACCESS

Documentation on NSIDC website

https://nsidc.org/openaltimetry

Access on earthdatacloud.nasa.gov website

https://openaltimetry.earthdatacloud.nasa.qgov/

Questions?? Send an email to nsidc@nsidc.org



https://nsidc.org/openaltimetry
https://openaltimetry.earthdatacloud.nasa.gov/
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ICESat Quick Start ICESat-2 Quick Start

OVERVIEW

NASA's OpenAltimetry (OA) is a free and powerful map-based data visualization and discovery tool for
exploring surface elevation profiles from ICESat and ICESat-2 satellite mission altimetry data. Use OA explore
how different types of surface heights have changed across the Earth over time. You can also easily download
the data without the need for any special software or scripts; all you need is a web browser.

DATA AVAILABILITY

OA's ICESat-2 elevation data include observations from 2018 to present. The data show multiple photon
beams, one day at a time, and users can easily select different dates and overlay MODIS cloud cover data.
Types of altimetry data include:

Land ice height

Sea ice height

Land and vegetation height
Sea ice freeboard

Ocean surface height
Inland water surface data

ICESat elevation data: This data set is GLAHO06 Global Elevation Data. ICESat is the predecessor to ICESat-2
and collected data from 2003 through early 2010.

WHERE TO FIND USER SUPPORT

OA has become a NASA Earth science application maintained and supported by the NASA National Snow and
Ice Data Center Distributed Active Archive Center (NSIDC DAAC). For assistance with OA, contact NSIDC User
Services with questions and user-support requests.

OA HISTORY

OA started as an Advancing Collaborative Connections for Earth System Science (ACCESS) Program-funded
collaboration between Scripps Institution of Oceanography, San Diego Supercomputer Center at the
University of California San Diego, National Snow and Ice Data Center, and EarthScope Consortium (formerly
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ICESat-2 — overview of available tracks for a particular date
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(Elektrownia Beftchatow — largest coal-fired power plant in Europe)




s EARTHDATA Other DAACs ~

OPENALTIMETRY
1‘1-0:;@11 4

| = ' REGION) . ¢ y 5
N\ & % 8
\-,;.3 s

It F 7

6.25% =

>
5 L
. i
1 12 13 N 7
19 20 21 s
26 28 29
|
7 <
7 =
2 \ W
-
| e /]
> - i
Wi S
I
- ‘»' N
oA —
" - 5
‘ -
P
/A
i ] 13| JA) 1
Y/ /4 y ’
F!
‘ : X
~
“i 7
— ,4/, N
DA i\
| J'skm 2023-03:27 | &) N :
Lat: 51.1681,Lon: 18.9539) 5 8 = NS
- 4! ] .

oo M - 0 el e e g s ®
) OpenAltimetry ICESat N e 2 M z
@¥ EARTHDATA Other DAACs - a

OPENALTIMETRY

Date: | 2023-03-27

ELEVATION PROFILE

Elevation (m)

Canopy relative height (m)

OpenAltimetry is accessing the database for your selected area
Please be patient. It may take up to several minutes for your
beams to load.

ATLO3 PHOTON HEIGHTS

Drag zoom on the plots below to view more detail.

ATLO8: Ground Elevation and Canopy Surface —

Track 99 - Showing 100% data sample rate
Surface Elevations
Latitude
51.18 9152 51.24

gt2r gt2l gtlr gtll

Canopy Heights

6 8
Distance (km)

gt3r gt3l gt2r gt2l gtlr gtll

Select All Deselect All

Plot the elevation profile from the selected region.
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ELEVATION PROFILE ATLO3 PHOTON HEIGHTS

Select ATLAS beam (weak) | (weak). | (strong) | (weak) | ~__ (strong)

Track ID: 99 - Beam: gt3| - Showing 100.00% data sample rate
Total number of photons: 11,737 - Total segments: 714 - Segment range: [716,863 - 717,576]

Overlay L3A ATLOS8 terrain height 4 O Drag zoom on the plot below to view more detail.

Confidence: High [10519] .
Latitude: 51.273675 Return Signal Photons =
Longitude: 19.229459
Elevation (ellipsoid height, m): 215.07196m
Distance: 11.50 km Latitude
51.18 51.19 51..2 5121 51.23 51.24 54..2% 51.26 51.28
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Confidence:
Medium [17] e High [10519]

View underlying ATLO3 photon heights and overlay ATLOS8 surface




ELEVATION PROFILE ATLO3 PHOTON HEIGHTS

Drag zoom on the plots below to view more detail.

ATLO8: Ground Elevation and Canopy Surface

00% data sample rate

Download

gt3r gt3l gt2r gt2l gtir gtil

Select All Deselect All

Download data as CSV | Download subsetted HDFS (NSIDC DAAC)
© Get AP| URL (Binder example) ©

ATLO6: Land Ice Surface Elevation

Track 99 - Showing 1 ata sample rat

Download csv files s : g Sa oA aa W % wuer W W A " Download hdf5 files

Distance (k

gt3r gt3l gt2r gt2l gtir gtil

Select All Deselect All

Download data as CSV Download subsetted HDE5 (NSIDC DAAC) | “
Get API URL © (Binder example) ©
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ELEVATION PROFILE ATLO3 PHOTON HEIGHTS

Select ATLAS beam (weak) | (weak) | (strong), (weak) | (strong)

Track ID: 99 - Beam: gt3| - Showing 30.15% data sample rate

Total number of photons: 33,889 - Total segments: 682 - Segment range: [716,863 - 717,544]

Overlay L3A ' ATLO6 land ice height

Return Signal Photons

Download

Confidence:
Medium [17] * High [10083]

Download csv

Click-drag on the plot to zoom

Download data as CSV Download subsetted HDFS5 (NSIDC DAACQ) DOWI]load hdfs
© Get AP| URL (Binder example) 3D Viewer
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@ Swagger /data/openapi/va/api-docs '
Sports SMARTBEAR

OpenAltimetry API®

Services for ICESat-2 ATLO3, ATL06, ATLO7, ATLO8, ATL10, ATL12 and ATL13 data collections.

Servers

[ https:/openaltimetry.earthdatacloud.nasa.gov/data - Generated server url

Public

/api/icesat2/{product} AccessICESat-2 elevation data. Note - requests are limited 1o 5x5 degree spatial bounding box selection
/api/icesat2/atl@3 Access global geolocated photon data (ATLOG). Note - requests are limited to 1x1 degree spatial bounding box selection unless "sampling” Is set to true.

/api/icesat2/getTracks Geta listof ICESal-2 tracks given a spatial bounding box selection.




