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NATIONAL SNOW AND ICE DATA CENTER (NSIDC) DAAC

• One of the 12 DAACs within 
NASA’s Earth Science Data 
and Information System 
(ESDIS)

• Hundreds of data products 
in support of cryospheric 
research, global change 
detection, and water 
resource management.

https://www.earthdata.nasa.gov/centers/nsidc-daac



NATIONAL SNOW AND ICE DATA CENTER (NSIDC) DAAC

• 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 stewards a dynamic, heterogeneous collection of satellite, airborne, field 
campaign, and derived data

NSIDC DAAC MISSIONS AND PROGRAMS



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

Sea ice height (ATL07/20/21) 

Sea ice freeboard (ATL10/20/21)

Land and vegetation height (ATL08)

Inland surface water (ATL13)

Ocean surface height (ATL12/19/23)

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

Geolocated Photon Data (ATL03) input for along-track and gridded data sets:

• 21 mission data sets

• Temporal coverage: 26 
December 2018 – 31 
August 2024

• Data latency: ~45 days

• Repeat cycle:: 91 days

• Spatial coverage: 88°N - 
88°S 

• Spatial resolution: data 
set dependent (laser 
pulses separated by 
.7m on ground)

ICESAT-2 DATA SETS 



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

Sea ice height (ATL07/20/21) 

Sea ice freeboard (ATL10/20/21)

Land and vegetation height (ATL08)

Inland surface water (ATL13)

Ocean surface height (ATL12/19/23)

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

ICESAT-2 DATA SETS 

• Current data set 
version: 6

• Version 7 is expected 
in Spring 2025 with 
cloud-optimized 
ATL03 and others

• Future data sets on 
bathymetry (ATL24), 
lake ice (ATL25) and 
gridded vegetation 
height (ATL18) are 
under development

Geolocated Photon Data (ATL03) input for along-track and gridded data sets:



ICESAT-2 DATA SETS - QUICK LOOKS 
*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 (ATL03QL) 

gridded sea ice 
freeboard (ATL20QL), 

and lake ice 
(ATL25QL) are under 

development 

Sea ice height (ATL07QL)

Sea ice freeboard (ATL10QL)

Land and vegetation height (ATL08QL)

Inland surface water (ATL13QL)

Atmospheric layer characteristics (ATL09QL) 



NSIDC DAAC ICESAT-2 MISSION PAGE
Standard products (ATL02-ATL23)

Related Data

• ICESat-2 ATL derived data sets

• Grounding zone for antarctic ice 
shelves

• Sea ice thickness (along-track and 
gridded)

• Boreal biomass density

• Sea ice melt pond characteristics 

• Calibration/Validation data

• Pre-launch airborne simulation data

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

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


NSIDC DAAC ICESAT-2 MISSION PAGE

User guides, ATBD’s and other related 
documentation

Help articles

ICESat-2 related data announcements

User support at nsidc@nisdc.org

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

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


DATA SET SPECIFIC LANDING PAGES

https://nsidc.org/data/atl03 

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

Citation

Subscribe: 
Sign up to receive email 
updates of the data set 

https://nsidc.org/data/atl03


DATA SET SPECIFIC LANDING PAGES

Access and tools for the data product

Access and tools for the data 
product

Help articles for the data 
product

Known issues, ATBDs, 
Data Dictionaries, User 
Guides



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.  



ICESAT-2 IN EARTHDATA CLOUD

● ICESat-2 standard data products 
(ATL02-ATL23) available from local 
hardware and cloud

● Transformation services 
(subsetting & reformatting) 
available for download from local 
hardware

● Established critical transformation 
services in the cloud

● Supporting user transition to cloud 
data access

Current Status Next 1-2 Years

• ICESat-2 Quicklook and related 
datasets made available in the cloud

• Shut off data access and 
transformation services from local 
hardware

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



CLOUD 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)

• ICESat-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.html)

• 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/)

• Very 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/


ICESAT-2 DATA ACCESS AND TOOLS AT NSIDC DAAC
Dr. Mikala Beig, NSIDC DAAC Data Support Specialist (nsidc@nsidc.org)



ICESAT-2 DATA ACCESS TOOLS

• Graphical user interfaces and map widgets 
• NASA Earthdata Search 
• NSIDC DAAC Data Access Tool
• OpenAltimetry

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

Discover and Explore

Automate and Analyze



DATA ACCESS - HOW TO FIND TOOLS AND METHODS

Navigate to a data set landing page 
(e.g. https://nsidc.org/data/atl03)

Click on Data Access & Tools in the 
sidebar menu

https://nsidc.org/data/atl03


DATA ACCESS - HOW TO FIND TOOLS

Each data set has a list of 
tool and service “cards” 
associated with it



DATA ACCESS - HOW TO FIND TOOLS AND METHODS

Tool “cards” provide:

• Brief descriptions

• Tags with capabilities

• Links to tool and 
supporting resources

Links

Capabilities

Description



NASA Earthdata Search

• Discover, visualize, and access petabytes 
of Earth observing data from all NASA 
DAACs

• 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

What can I do with this tool? 

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


NSIDC DAAC Data Access Tool

● Intuitive and simple way to quickly filter 
and access data from the NSIDC 
website

● Provides multiple ways to place your 
order -e.g.  Python script or 
pre-configured Earthdata Search order 

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

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


OpenAltimetry

• Removes technical hurdles for visualizing 
TB’s of ICESat-2 data 

• Provides a quick snapshot of data location 
and values 

• OpenAltimetry is an ideal tool for getting to 
know ICESat-2 data

How to use:
https://nsidc.org/data/user-resources/help-center/how-us
e-openaltimetry-icesat-2-data-products
Where to access:
https://openaltimetry.earthdatacloud.nasa.gov

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


earthaccess

● Authenticate, search, and access data 
with 4 lines of code

● Use the same code to access both 
cloud-hosted data sets and the legacy 
archive (“on premises”)

● Supported by a welcoming community of 
contributors across ESDIS and the user 
community

earthaccess documentation
https://earthaccess.readthedocs.io/

NASA Earthdata Tech Spotlight
https://www.youtube.com/watch?v=EIr3j1_wDc0

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


icepyx

● 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/

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


SlideRule

● Web service for processing ICESat-2 
and other data, and returning results

● Provides on-demand data processing 
using custom algorithms

https://slideruleearth.io/

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

https://slideruleearth.io/


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

NASA Earthdata Cloud

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


OPENALTIMETRY

ICESat-2 and ICESat data discovery and visualization

Siri Jodha S. Khalsa, Adrian Borsa, Viswanath Nandigam, Minh Phan, Kai Lin, Christopher 
Crosby, Helen Fricker, Chaitan Baru & Luis Lopez  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
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Chaitan-Baru-Aff3
https://link.springer.com/article/10.1007/s12145-020-00520-2#auth-Luis-Lopez-Aff1
https://doi.org/10.1007/s12145-020-00520-2


OPENALTIMETRY →  NASA’S EARTHDATA CLOUD

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

https://openaltimetry.earthdatacloud.nasa.gov

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.gov/

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

https://nsidc.org/openaltimetry
https://openaltimetry.earthdatacloud.nasa.gov/


OPENALTIMETRY DEMO

Search

Select

Visualize

Download



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

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


ICESat-2 – overview of available tracks for a particular date

Search



Zoom in for a detailed look over an area of interest

(Elektrownia Bełchatów – largest coal-fired power plant in Europe)

Select



Plot the elevation profile from the selected region.  

Visualize



View underlying ATL03 photon heights and overlay ATL08 surface

Visualize



Download



Download



API ENDPOINTS


