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The Ice, Cloud, and land Elevation Satellite-2

Overview

The NSIDC DAAC ICESat-2 data collection includes data products derived from the Advanced Topographic Laser
Altimeter System (ATLAS) instrument aboard the Ice, Cloud and land Elevation Satellite-2 (ICESat-2). ATLAS has a
single laser split into six beams and arranged in three pairs to better gauge the slope of Earth's surface. The device
measures heights across Earth's surface by comparing the time it takes for a laser pulse to echo from the ground
back to the receiver as it orbits the Earth. It is exceptionally fast, shooting out 10,000 laser pulses per second
compared with only 40 pulses per second from its predecessor, the Geoscience Laser Altimeter System (GLAS), and
taking measurements every 28 inches as it propels forward through space. ICESat-2 data products at the NSIDC
DAAC describe elevations of sea ice, land ice, forest canopies, water height, urban areas, and more. Data
observations span from late 2018 to present.

ICESat-2 is the third in a series of NASA missions designed to provide continuous polar observations over time.
Previous missions include the ICESat/GLAS mission, which collected satellite observations from 2003 to early 2010,
followed by Operation IceBridge. The Operation IceBridge mission included more than 1,000 aircraft surveys from
2009 to 2019 and primarily served to bridge the gap between ICESat/GLAS and ICESat-2 and validate ICESat-2
measurements. The NSIDC DAAC provides data from all three missions.

When combined with data from the ICESat/GLAS and Operation IceBridge data collections, ICESat-2 data enable
researchers to investigate and better understand changes occurring to the cryosphere over time. They can also use
these data to monitor changes in sea ice thickness over time, to detect icebergs and forecast where they will travel,
and to better predict how Earth’s melting glaciers will impact global sea rise in the future. Using data collected from
ATI AS. researchers can estimate the annual heiaht chanaes of the Greenland and Antarctic ice sheets to within four
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Mission data sets (ATLO2-ATL23)

« Also available in the cloud

« ~45 day latency
Quick look data sets:

« ATLO7QL, ATLO8QL, ATLO9QL,

ATL10QL, ATL13QL

« ~3 day latency
Future data sets:

« ATL24 — bathymetry

« ATL25 — lake ice
Future quick look data sets:

« ATLO3QL, ATL20QL, ATL25QL
Release 7 expected in spring 2025 with
cloud-optimized HDF5 files for ATLOS,
and potentially others




I C ES AT-2 RELATED DATA SETS @ https://nsidc.org/data/icesat-2/related-data
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= |CESat-2 Related Products derived from ATL
products

Grounding Zone for Antarctic Ice Shelves
Along-Track Sea Ice Thickness
Gridded Sea Ice Thickness

30 m Along-Track Boreal Aboveground Biomass
Density

Sea Ice Melt Pond Characteristics from the Density-
Dimension Algorithm

= (Calibration/Validation data — GL2022 campaign
LVIS Georeferenced Imagery
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NSIDC Data Access Tool
Earthdata Search*
OpenAltimetry (more later)

Earthaccess (python library)

NSIDC Data Access Tool (python script)

NSIDC API*

VARIOUS DATA ACCESS TOOLS AND CUSTOMIZATION SERVICES
SUPPORT DIFFERENT USERS AND WORKFLOWS

@® https://nsidc.org/data/icesat-2/tools

\

-
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All provide search and
access to data

* = Allow customization
of the data

icepyx, OpenAltimetry, PhoREALI, PhotonLabeler




Link to tool/service

Data Access Tool [

( Search & Discover ) {irGet Data:)

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.

Filter and order from a data set web page

Type: Web Application Last updated: July 2020

NASA Earthdata Search [

. Tags to distinguish tool function

Visualize ) ( 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.

Link to instructional guide

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

Type: Web Application

INSTRUCTIONAL GUIDES ARE AVAILABLE FOR ALL TOOLS AND SERVICES

® https://nsidc.org/datalicesat-2/tools

Customized Programmatic Data Access Service Z

{‘Get Datai]‘ ( Customize )

Programmatically request selected data products through our API. This tool is valuable for selecting just the
parameters you need from big data sets. Apply spatial and temporal filters, subsetting, reformatting, and
reprojection.

Programmatic Data Access Guide

Type: Service  Last updated: February 2021

Expand for Details [ v 1

NASA Earthdata Cloud (AWS S3) £

( Get Daté )

Access data directly from the NASA Earthdata Cloud via Amazon Web Services Simple Storage Service (AWS
S3). This access option is only available when working within the us-west-2 region and requires additional AWS
S3 credentials.

NASA Earthdata Cloud Data Access Guide
AWS S3 Credentials
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@ https://nsidc.org/data/ATL16

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
a part of CIRES at the University of Colorado Boulder
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Home > Data > ATLAS/ICESat-2 L3B Weekly Gridded Atmosphere, Version 4

ATLAS/ICESat-2 L3B Weekly Gridded Atmosphere,

Version 4 (ATL16)

DATA SET:ATL16

Comprehensive description of data
= Pon N
P P Ci 0 G P
USER GUIDE CITATION SUBSCRIBE SERVICE

Citation for data product

Receive announcements for this data product

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

Overview

This product reports weekly global cloud fraction, total column optical depth over the oceans, polar cloud fraction,

blowing snow frequency, apparent surface reflectivity, and ground detection frequency.

Data Contributor(s): Steve Palm, E. Northam, Ute Herzfeld
Parameter(s): AEROSOL FRACTION | APPARENT SURFACE REFLECTIVITY | BLOWING SNOW | CLOUD FRACTION |
CLOUD OPTICAL DEPTH/THICKNESS
Platform(s): ICESat-2

Sensor(s): ATLAS

Data Format(s): HDF5S

Overview

Access and tools for the data product

Data Access & Tools

Known issues, ATBDs, Data
Dictionaries, User Guides

Help articles for the data product

Documentation

Help Articles




USER SERVICES

= Diane Fritz— NSIDC DAAC end user support for ICESat-2 data

= Helpdesk at nsidc@nsidc.org — real people read and answer
emails sent to this address!

= User Services representatives help people with data discovery,
access, and use. We reach out to subject matter experts when
necessary.

= Support for data accession and publication process — review
new data products with the goal of making data as accessible
to as many users as possible.
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NSIDC DATA TUTORIALS — GITHUB REPOSITORY

Notebooks to access and analyze ICESat-2 data
= https://github.com/NSIDC-Data-Tutorials
= |CESat-2_Cloud_Access
= |CESat-2_MODIS_Arctic_Sea_lce

Access to NASA earth science data: earthaccess
= https://github.com/nsidc/earthaccess
= Python library for data discovery and access

= Discover and access on-prem and cloud-hosted data with ease — AWS
authentication made simpler

= Discover and access data across NASA DAACs (not just NSIDC)




COMING ATTRACTION!: OPENALTIMETRY

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

Mikala Beig will present a demo later this morning

vss EARTHDATA Other DAACs ~
OPENALTIMETRY

OPENALTIMETRY

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

ICESAT DATA ICESAT-2 DATA

ICESat Quick Start ICESat-2 Quick Start




TRANSITION OF DATA AND TOOLS TO EARTHDATA
CLOUD AND CLOUD RESOURCES




MOVING DATA AND SERVICES TO EARTHDATA CLOUD

« All NSIDC DAAC data currently archived in our on-premise storage system be
moved to Earthdata Cloud (AWS us-west-2 region) by 2026

- |[CESat-2 ATL data products available in Earthdata Cloud since Fall 2022

 Currently two access options for ATL products

» Ongoing work to re-establish some services in cloud — prioritizing user needs
« Determined by metrics assessment, UWG, user/science team input

vass EARTHDATA Find a DAAC ~

& EARTHDATASEARCH
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ATLAS/ICESat-2 L2A Global Geolocated Photon Data V006 }
382,083 Granules 2018-10-13 ongoing & & O® B 3
% Browse Portals @ i/ara
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Features A
Available in Earthdata Cloud ATLAS/ICESat-2 L2A Global Geolocated Photon Data V006
Customizable @ 382,083 Granules 2018-10-13 ongoing &b Earthdata Cloud
Map Imagery This data set (ATLO3) contains height above the WGS 84 ellipsoid (ITRF2014

reference frame), latitude, longitude, and time for all photons downlinked by th...
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NSIDC DAAC AND ESDIS HOSTED WEBINARS

- NASA Earthdata webinar: “Demystifying the Cloud”
* August 2, 2023
* Recording also available on YouTube

* NASA Earthdata webinar: “Community Developed Resources - Explore the
Openscapes Earthdata Cloud Cookbook”
* February 28, 2024

 Featuring earthaccess — python library to search, download or stream NASA
Earth science data with just a few lines of code

NASA OPENSCAPES CHAMPIONS PROGRAM

* Mentorship and professional development opportunity for research teams SE o EmE
interested in open science and migrating their workflow to the cloud e o0000 b S

* https://openscapes.org, https://nasa-openscapes.github.io

https://www.earthdata.nasa.gov/learn/webinars-and-tutorials/
https://www.youtube.com/watch?v=ILYLKxte44E




EDUCATIONAL RESOURCES

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

* NSIDC Earthdata Cloud Access Guide
https://nsidc.org/data/user-resources/help-center/nasa-earthdata-cloud-data-access-guide

« NSIDC GitHub tutorials: https://github.com/nsidc/NSIDC-Data-Tutorials/

- |CESat-2 specific resources:
 CryoCloud Introduction to NASA Earthdata Cloud and ICESat-2
+ CryoCloud NASA Earthdata Cloud and data access using earthaccess and icepyx
https://book.cryointhecloud.com/tutorials/NASA-Earthdata-Cloud-Access/

* NASA Openscapes
- Earthdata Cloud Cookbook: https://nasa-openscapes.github.io/earthdata-cloud-cookbook/
* Includes resources on learning how to work with data in the cloud, tutorials, workshops, etc.
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