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Research progress of ICESat-2/ATLAS data

processing and applications
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(1. Key Laboratory of Digital Earth Science, Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China;
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Abstract: The ICESat-2/ATLAS employed a micro-pulse multi-beam photon-counting laser altimeter system for
the first time. ICESat-2/ALTAS was significantly different from ICESat-1/GLAS in terms of detection
mechanism, data processing methods and the breadth and depth of data applications. Firstly, the key configuration
parameters, data and products of ICESat-2/ATLAS were introduced. Secondly, the key technologies of noise
removal and classification algorithms for ICESat-2/ATLAS data as well as the adaptability and problems of each
algorithm were elaborated. Thirdly, the applications of ICESat-2/ATLAS data in ice sheet and sea ice elevation
measurement and change monitoring, ground elevation and forest height extraction, forest biomass estimation,
lake level and storage change monitoring were summarized. Finally, the development trend and prospect of
photon-counting LiDAR data processing methods and applications were expected.
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Fig.1 ICESat-2/ATLAS beams distribution sketch map!”!
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% 1 ICESat-2/ATLAS F&FE R X BESH"
Tab.1 Configuration parameters of ICESat-2 and ATLAS"
Parameters Values Parameters Values Parameters Values
Altitude/km 500 Orbit coverage 88°S~88°N Number of beams 6 organized in 3 pairs
Orbit inclination/(°) 92 Along-track separation/m ~0.7 Distance within a pair/m ~90
Track repeat period/d 91 Transmitted pulse width/ns 1.5 Distance between beam pairs/km ~3.3
Laser wavelength/nm 532 Pulse repetition rate/kHz 10 Beam energy per pulse(strong, weak)/pJ 175£17, 45£5
Footprint size/m ~17 Telescope diameter/m 0.8 Beam energy ratio (strong: weak) 4:1

ICESat-2/ATLAS 45 20 FbRIELHE = i ATLOO-
ATL21™, 73 9 0 %% . 1% . 2% 1 3%, 7 il Al
Level0. Levell, Level2, Level3 %/~ . ATLO00 iy 0 2%
7 i, PR EUAAE W s ATLOT 1 ATLO2 y 1 4™
it o 28 2o s P A RS 158 2 21 TE 5 1Y 3 DU i 5
ATLO3 Hl ATLO4 J& 2 %)™ i, Horp ATLO3 Ke 11k
SR N I Ot X DA R EARO E & EL R el DR T e
ATLAS #0684 19 K b I & 07 8 (B 28 26 B2
19 BE); ATLO6-ATL21 2 3 247 i, S A1 L VK
JE U DK AEL R 2 i R D B AR e R A
B BErE Sh R4 A W https://icesat-2.gsfc.nasa.gov/
science/data-products.

ICESat-2 TLRAERSFHT, S 1 W06 7 8 o 5
FIVERE, NASA Xf # AR5 X #EAT T ML AT S0 5,
ARICT — RFIHLERAOE Tt , i AOE 7115
BOGTE A% (Slope Imaging Multi-polarization Photon-
counting Lidar, SIMPLE), Sigma Space. £ Bt H
ik % #5 (Multiple Altimeter Beam Experimental Lidar,
MABEL) fl MATLAS ##f . 2 T X SE ML B T
Bl , FNSNE#IT IR T 2005, hJ5 8 ICESat-2/

. 300 Raw photons g 2100
g0 £ 1900
% 220 g
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ATLAS 5 2b BEAN HIBEE 1 S6RE1 0 HLEARY
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~460 000 measurements
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Fig.3 Distribution of ICESat and ICESat-2 data in ice sheet™
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Fig.4 Schematic of a snow-covered sea ice’
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