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NASA’s Earth observing altimetry mission

Successor to ICESat (2003-2009)

Designated as a top priority in Earth Science Decadal Survey

Launched successfully September 2018

More than a trillion measurements to date

All data available at National Snow and Ice Data Center

(nsidc.org)

Mission Status
ICESat-2 Mission



~3 km spacing between pairs provides spatial 
coverage
~90 m pair spacing for slope determination (2° yaw)
high-energy beams (4x) for better performance over 
low-reflectivity targets.

Implementation
Lifetime: 3 years, with consumables for 5+
Orbit: 496 km, non-sun-synch, 92° inclination
Repeat: 91 day exact repeat, ~30 day sub-cycle
Science Data: 1 TB/day
System Pointing: Control = 45 m (14.3 m, CBE)

Geolocation Knowledge = 6.5 m (4.0 m, CBE)

ATLAS – Advanced Topographic Laser Altimeter System developed at 
Goddard Space Flight Center, Greenbelt, MD.

Measures time of flight of laser pulses
Measures pointing direction
Single-photon sensitive detection
6 beams, arranged in 3 pairs
10 kHz pulse-rep. rate
11 m footprint
spaced 0.7m along-track
532nm wavelength

Payload

ICESat-2 Mission Overview
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Current Status

726 days on orbit since launch

ATLAS: transmitting laser light since 1 October 2018 
605 billion 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



Orbit and Coverage

500 km altitude

88S to 88N

15 revs/day

1387 tracks

91-day revisit

Ground tracks at 
icesat-2.gsfc.nasa.gov



Off Pointing in Mid-Latitudes



Grand Mesa, CO

via NSIDC spatial search tool



Grand Mesa, CO
Reference Ground Tracks
repeat every 91 days

Currently in Cycle 4 (off pointing by ~7 km)

5 RGTs intersect Grand Mesa every 91 days:

211
714
737
1156
1179

Each RGT has 3 strong and 3 weak beams
associated with it.

RGT locations (green lines) account for
off-pointing plan.



Grand Mesa, CO
Reference Ground Tracks
repeat every 91 days

Cycle 9 begins late September 2020

5 RGTs intersect Grand Mesa every 91 days:

211
714
737
1156
1179

Some are ascending passes, some descending

Yellow is right pair
Green is center pair
Blue is left pair
Tracks from Cycle 1 through Cycle 6 are shown



Current Snow-Off IS2 Data Collection a/o 8/20/2020
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Pointing at SnowEx Sites

Summer Snow Off Status

Colorado Snow On Status

Idaho Snow On Status

California Snow On Status



ICESat-2 Data are Publicly Available

Rugged 
topography in 
Greenland

National Snow and Ice Data Center (NSIDC DAAC)
Data Products:

Geolocated Photons (ATL03) 
Land Ice Elevation
Sea Ice Elevation and Freeboard

Land Elevation (ATL08)
Atmospheric Backscatter
Ocean Surface Height

Inland Water Elevation

Rel003 data out 5 May 2020
Data through 15 July 2020
2297 unique data users to date
7,712,619 files served from since May 2019



ICESat-2 Measures the Earth

ICESat-2 well on it’s way to meeting science requirements:
ice sheet elevation, sea ice freeboard, vegetation canopy height

30+ science papers already in print; many more in review

Initial data quality: < 10 cm vertical, < 10 m horizontal

Spacecraft and instrument remain nominal


