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Current Status

1347 days on orbit since launch

ATLAS: transmitting laser light since 1 October 2018 
1.1 Trillion laser pulses (compared with 2 billion from ICESat)

6 beams, arranged in pairs
11 m footprint diameter

0.7 m along-track spacing
Performance metrics remain nominal, and within requirements

92-degree orbit inclination angle



Measurement Concept

3.3 km spacing between pairs provides spatial coverage
90 m pair spacing for slope determination
high-energy beams for better performance over low-reflectivity targets.

Footprint Size: 11m
PRF: 10 kHz (0.7 m)



Recent Events

End of Prime Mission Review (Jan - Feb 2022)
• Recap first 3 years of mission
• Assess performance against science requirements

• Fully verified 8 of 9 requirements (freeboard to < 3 cm!)
• Verification continues on 1 requirement (measure whole ice sheet 

elevation change to < 0.4 cm / yr).

• Assess outlook for continued operations

QuickLook (3-day latency) products now available

Smith et al., Science, 30 April 2020



Recent Events

Safehold: 3 – 11 April 2022

Solar Array Orientation Changes
• Every ~120 days
• 11 such changes to date
• Timing dictated by sun-orbit 

geometry.
• Into SAILBOAT orientation:

12 Dec 2021
• Into AIRPLANE orientation:

3 April 2022



Recent Events

Solar Array position is actively 
managed for both seasonal events 
and during weekly maneuvers.



Recent Events

Safehold: 3 – 11 April 2022
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SADA AZ Primary Pot & Redundant Pot Angle Est. - 4/3/2022

Primary Pot

Redundant Pot

During 6th transition from SAILBOAT to AIRPLANE, observatory went into safe hold.

Root cause: microparticles on the potentiometer that measures the solar array position led to transient voltages



Outlook

Propellant is likely life-limiting item



• Synced orbits between CryoSat-2 and ICESat-2 
began 3 August 2020

• ~500 overlaps to date; overlaps occur every 
1.3 days, currently optimized for the Arctic

• Overlaps will occur every 20th ICESat-2 RGT 
(RGT 605, 625, 645, etc.)

• https://cryo2ice.org/

cs2eo.org

https://cryo2ice.org/


https://cryo2ice.org/

Footprint overlaps with ICESat-2 ‘s 
CENTRAL pair.

Spatial grid:
10 km x  10 km
in polar stereographic coordinates

Analysis period:
1 year

Orbits:
CryoSat-2
19:20 resonance
Equatorial offset: +44 km

ICESat-2 
Reconstructed reference



cs2eo.org



ICESat-2 Data Products

Freeboard uncertainty, April 2019

National Snow and Ice Data Center:
ATL03: Geolocated Photons 

ATL06/11/14/15: Land Ice Elevation, along-track height 
timeseries, gridded height and height change
ATL07/10/20: Sea Ice Elevation and along-track/gridded 
freeboards
ATL09: Atmospheric Backscatter and weekly/monthly 
profiles

ATL12/19/21: Ocean Surface Height, gridded DOT, polar SSH
Quicklook (3-day latency): ATL07QL, 10QL, 08QL, and 13QL

4858 registered users
23.9 million files downloaded
Final products available for Oct 18, 2018 – Feb 10, 2022



ICESat-2 Data Products

National Snow and Ice Data Center (NSIDC DAAC): 

Available tools (mostly in python) to facilitate access and 
use of data products.

Community continues to develop data tools:
Hackweek(s) – quick start tutorials
OpenAltimetry (https://openaltimetry.org/)
PhoREAL

icepyx
SlideRule (http://voila.icesat2sliderule.org/)
Photon Labeller



ATL14/15: Gridded elevation 
and change

Smith et al.



Sea ice thickness change

Petty et al.



How good are the data?
88oS Antarctic Traverse 
(3 kinematic GPS surveys)

88oS Corner-cube retro-reflector arrays 

ATL03 (low slope): 5 cm vertical accuracy, 13 cm precision
ATL06:  3 cm vertical accuracy, 9 cm precision

Brunt et. al, (2019, 2021)

Average horizontal accuracy (geolocation) : 3.4 m ± 2.5 m
Average footprint diameter:  11.3 m ±0.8 m

Magruder et. Al, (2021)



• Over 200 peer reviewed papers using on-orbit ICESat-2 data
Icesat-2.gsfc.nasa.gov/publications

Bagnardi et al.(2021)

ICESat-2 Data Usage

The Multi-Mission Algorithm and 
Analysis Platform (MAAP)

Duncanson et al.(2021)



Thank you
thomas.neumann@nasa.gov

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

Links!

https://github.com/ICESAT-2HackWeek
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