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Fig. 1 Distribution of the snow depth observations and ICESat-2 footprints (segment) in northern Xinjiang
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Table 2 Accuracy evaluation of passive microwave snow depth products

P THIEA RO P FRCem Wi ASCF BT YR em FHElem  HITRIEE/em
i 578 20. 49 19.97 0.52 18. 64
A< H 310 15.18 17.78 -2.60 15. 60
AMSR2_A(25 km) Wi 1143 14.10 10.76 3.35 12. 86
it 238 10. 88 10.97 -0. 09 5.34
Bt 2269 15.54 14.08 1.45 14.42
i 584 34.49 19.98 14.51 26. 14
A< H 315 25.96 17.71 8.25 21.61
AMSR2_D(25 km) i) 1153 21.59 10. 85 10. 74 17.30
i 578 20. 49 19.97 0.52 18. 64
Bt 310 15.18 17.78 -2.60 15. 60
b 1143 14.10 10. 76 3.35 12. 86
A H 238 10. 88 10.97 -0. 09 5.34
China_SD(25 km) S 2269 15. 54 14.08 1.45 14. 42
b 584 34.49 19.98 14.51 26. 14
sSan 315 25.96 17.71 8.25 21. 61
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Fig. 2 Schematic diagram of ICESat-2 snow depth footprints and passive microwave snow depth spatial distribution

(in brackets is the number of effective snow depth footprints )
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Fig. 3 Comparison of ICESat-2 and passive microwave snow depth along orbit footprints
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Snow depth retrieval from spaceborne LiDAR ICESat-2

LI Xubing', HUANG Xiaodong®, LIU Aili'
(1. School of Geographical Sciences , Nanjing University of Information Science and Technology , Nanjing 210044, China;
2. College of Pastoral Agriculture Science and Technology , Lanzhou University, Lanzhou 730020, China)

Abstract: At present, passive microwave data is the main data source for snow depth retrieval, and there is
large uncertainty in snow depth retrieval due to its coarser spatial resolution. Due to its high measurement accura-
cy, LiDAR has a specific potential in snow depth retrieval. This study tries to extract the snow depth of the snow
season from October 2018 to September 2019 in the northern Xinjiang region based on the spaceborne LiDAR
ICESat-2 data. Since it is difficult to obtain snow depth observation data at the ICESat-2 footprints, thus, this
study first uses ground snow depth observations to verify the current popular passive microwave snow depth prod-
ucts and then obtains reliable snow depth products, which are compared with the ICESat-2 snow depth data pro-
duced in this study. The results show that the AMSR?2 snow depth product has a large error and overall overesti-
mation in northern Xinjiang. The long-term sequence of snow depth dataset in China (CHINA_SD) is relatively
reliable, and which is used as a reference data for evaluating the simulated snow depth from ICESat-2; ICESat-2
snow depth is highly consistent with the snow depth products of CHINA_SD in terms of space and change trend,
but ICESat-2 snow depth changes more continuously, indicating that ICESat-2 can not only extract the snow
depth in regional, but also be more sensitive to the spatial change of snow depth than passive microwave data,
and can obtain more details of snow depth spatial change, providing data support for refining the spatial distribu-
tion of snow depth.

Key words: northern Xinjiang; ICESat-2; LiDAR; snow depth retrieval
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