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

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



"}E@ﬂjﬁ- Recent Events

End of Prime Mission Review (Jan - Feb 2022)
e Recap first 3 years of mission

e 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
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Safehold: 3 — 11 April 2022

ICESat-2 Beta Angle

Solar Array Orientation Changes
* Every ~120 days

* 11 such changes to date e B Selsts [N
. . . . ) i SAMO012 SADA SAM013 SADA
* Timing dictated by sun-orbit ek Transiton o Transton o
geometry. SAILBOAT(|B|>45°) AIRPLANE (|B|<45°)
] . ; 10 Dec 2021 4|Apr 2022
* |Into SAILBOAT orientation: SAMO10 SADA SAMO11 SADA

55 Transition from Transition from 8 Jun 2022
12 Dec 2021 \ QEE&ST\EJEPW SAILBOAT to ;Z(K’:)G(gfg‘fj)ﬂipto +X
* Into AIRPLANE orientation: .
3 April 2022




Im'( Recent Events

ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

High Solar Eeta Reorientation

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

ICESEE—2 e
Tia SE=ps 5.00 sas




"}E ﬂﬂi- Recent Events

Safehold: 3 — 11 April 2022

During 6" 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

SADA AZ Primary Pot & Redundant Pot Angle Est. - 4/3/2022

Spikes showed up on Redundant Pot (the “inner” Pot)

« Pot tracks are concentric in a plane normal to the output shaft
* Redundant Pot track is smaller diameter than Primary track

— Variations in debris generation can be caused by manufacturing differences in wiper geometry
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Outlook

Propellant is likely life-limiting item

) ICESat-2 EOL Estimate
12 3yr Prime

Mission
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Mean Schatten, | Mean Schatten:
+20:

Solar Cycle 25
Nov 2024 — Mar 2026
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Projected ICESat-2 Mass (Mean Schatten +2 Sigma) Projected ICESat-2 Mass (Mean Schatten) Deorbit Mass Requirement ® Actual ICESat-2 Mass (2.5yr Validation)
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ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

#CRYO2ICE

* 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 20t ICESat-2 RGT
(RGT 605, 625, 645, etc.)

e bitposfleryodicooraf
cs2eo.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




Sear

Search parameters

Search mode intersection-lat-long
Dataset A SIR_SAR_L2_E
Dataset B ATLO7

Minimum latitude 70°

Maximum latitude 90°

Minimum longitude -180°

Maximum longitude 180°

Start time 2022-01-11 00:00
End time 2022-01-17 23:59

Minimum intersection 10 seconds
duration

Maximum separation urs O minutes
time

Resolution

Download data

No. of segments 159

Download intersections index (.csv)

Download segments (.kml)

Download CryoSat-2 SAR L2 POCA Baseline E data

Download ICESat-2 ATLO7 Sea Ice Elevation Version 5
data




"}Eﬁﬂﬂi- ICESat-2 Data Products

NASA Distributed Active Archive Center (DAAC) atNSIDC

National Snow and Ice Data Center: (Esat-20ata N A
ATLO3: Geolocated Photons i :

ATLO6/11/14/15: Land Ice Elevation, along-track height CESat2 Daa Sets at NSOC
timeseries, gridded height and height change

ATLO7/10/20: Sea Ice Elevation and along-track/gridded
freeboards

Not applicable  Not

at the N DAAC.
Spatial Temporal P ter(s)
m
applicable /
y Data

ATLO9: Atmospheric Backscatter and weekly/monthly
profiles

ATL12/19/21: Ocean Surface Height, gridded DOT, polar SSH
Quicklook (3-day latency): ATLO7QL, 10QL, 08QL, and 13QL

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

Freeboard uncertainty, April 2019



ICESat-2 Data Products

IGESat-

National Snow and Ice Data Center (NSIDC DAAC):

ICESat-2 Data

Ice, Cloud, and land Elevation Satellite-2 Data

erview

ICESat-2 Data Se

The following table lists the tools and services available for ICESat-2 data.
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OpenAltimetry

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

Tools
Knowledge Base

ICESat/GLAS Data

NASA Earthdata Search

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

PhoREAL

icepyx

Data Acc

Service API

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

ICESat-2 Hackweek

Jupyter Notebook

NASA Distributed Active Archive Center (DAAC) atNSIDC

ICESat-2 Tools and Services

Discover, access, and
visualize ICESat and
ICESat-2 data. Key
functions include on-
the-fly plotting of
segment elevations
and photon clouds
based on date and
region of interest,
ground track filtering
and visualization, and
data access in CSV or
subsetted HDF5
format.

Search, visualize, and
access data across
thousands of Earth
science data sets,
including ICESat,
IceBridge, and ICESat-
2. Customization
services are available
for most ICESat-2 data
sets, including
subsetting and

reformatting.

The NSIDC DAAC's
Application
Programming
Interface, or API,
provides spatial and
temporal filtering as
well as customization
options as a single
access command,
without the need to
script against our data

directory structure.

AGithub repository of
Jupyter Notebook
tutorials presented

Web application

Web application

Downloadable tool

A NASA funded

collaborative project

Downloadable
elevation and

between the Scripps
photon plots

Institution of
spatially

Oceanography, San
subsetted HDFS °

Diego Supercomputer
Center, NSIDC DAAC,
and UNAVCO.

data
CSV output of
key parameters

Data access via c
supported by NSIDC

shell script and
DAAC.

zip links

Visit the

page What
bsetting and

matting

CESat-2
data? for details
on subsetting
and reformatting
services
available for
each ICESat-2
data set.
Visit the page What NSIDC DAAC
subsetting and
atting services
for
? for
details on subsetting
and reformatting
services available for

each ICESat-2 data set.

ICESat-2 veek,

Python-based
guidance on access, | hosted by the

University of

reading, plotting, and



ATL14/15: Gridded elevation
and change
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"} ali- Sea ice thickness change

Sea Ice Thickness (Meters)
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Nov 2018

Petty et al.



"%Eﬁaﬂi' How good are the data?

88°S Antarctic Traverse
(3 kinematic GPS surveys)

* Ground Returns| -
(_ZCR Return_s

88S Traverse Route
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UTM Northing (m)




ICESat-2 Data Usage

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

RGT726 Beaml 12Aug2020 p=-003m R=091 SD=0.02m

The Multi-Mission Algorithm and
Analysis Platform (MAAP)
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Duncanson et al.(2021)

Along-track distance (km)
CryoSat-2 L2 - CryoSat-2 L2 10km mean  —#— ICESat-2 10km mean ICESat-2 seg.

Bagnardi et al.(2021)




Links!

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

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

g A

Thank you

thomas.neumann@nasa.gov
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