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Fig. 1

Location map of the study area
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Fig.2  Distribution of ICESat-2 laser footprints and
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Fig. 3 Processes of water level extraction from ICESat-2 LiDAR data
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Table 2 Screening of effective laser footprints in Poyang Lake

FEELH 01 G ﬁ&}zi&ﬁ'ﬁﬂﬁuﬁ/ Bl A3 FEEUH 01 L AT 5/ Ak

PR W PO /% P I B EI R /%
2018-10-23 6 3 897/4 128 94. 40 2018-12-10 4 184/192 95.83
2019-01-22 6 4 563/4 738 96. 31 2019-02-06 6 366/377 97.08
2019-03-07 2 124/138 89. 86 2019-04-05 6 9 522/9 958 95. 62
2019-05-08 6 5472/5 838 93.73 2019-05-21 6 1706/1 765 96. 66
2019-06-19 6 1253/1 324 94. 64 2019-07-22 6 1322/1 374 96. 22
2019-08-03 6 2 115/2 243 94.29 2019-08-20 6 2 61072 775 94. 05
2019-09-05 6 128071 343 95.31 2019-09-18 6 3918/4 059 96. 53
2019-10-21 4 130/137 94. 89 2019-11-06 3 52/55 94.55
2019-11-19 6 4972/5 155 96. 45 2019-12-04 6 6 976/7 124 97.92
2020-01-31 6 609/624 97. 60 2020-02-04 6 4 699/4 749 98. 95
2020-02-18 6 9 038/9 317 97.01 2020-03-04 4 221/224 98. 66
2020-03-18 6 2 837/3 058 92.71 2020-04-06 6 197172 042 96. 53
2020-04-16 6 1 670/1 765 94. 62 2020-05-05 6 1127/1 169 96. 41
2020-05-19 6 18 755/19 353 96.91 2020-06-03 4 3 187/3 267 97.55
2020-06-17 6 4959/5 213 95.13 2020-07-31 6 2264/2 331 97.13
2020-08-04 6 13 616/13 944 97. 65 2020-08-17 6 12 018/12 611 95.30
2020-09-02 6 2 354/2 417 97.39 2020-10-01 6 8 464/8 906 95. 04
2020-11-03 6 1308/1 413 92.57
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Fig. 4 Sequence of water level change in Poyang Lake
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Fig. 5 Comparison and verification of water levels via ICESat-2 altimetry, error correction and station measurement in Poyang Lake
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Table 3  Statistical comparison of water levels between ICESat-2,

error correction and station measurement in Poyang Lake
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Fig. 6 Correlation analysis of water levels via ICESat-2 altimetry, error correction and station measurement in Poyang Lake
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Monitoring and assessing water level variation in
Poyang Lake by ICESat-2 altimetry
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Abstract The photon-counting laser altimeter on the Ice,Cloud and Land Elevation 2 (ICESat-2) satellite offers a
solution for tracking the dynamic water level variations in medium and large inland lakes. We utilize the monthly
ATL13 global inland water data of ICESat-2 satellite from 2018 to 2020 to estimate and analyze the water level
change in Poyang Lake.The measured data from Hukou, Xingzi and Kangshan hydrological stations are used for veri-
fication and error correction,and the water level and rainfall data of each station are combined to analyze the dy-
namic variation of Poyang Lake water level and reveal the underlying drivers.The results show that,the annual water
level of Poyang Lake varied sharply with obvious seasonal variations and an overall upward trend ; the high water lev-
el period was from June to October,which peaked from July to September.The linear correlation coefficient of water
levels between ICESat-2 and measured data is above 0. 846, rising to 0. 974 after error correction. The Root Mean
Square Error (RMSE) is 1. 660 m,1. 073 m,and 0. 836 m for Hukou, Xingzi,and Kangshan stations, respectively ;
error correction and recalculation can decrease the RMSE to 0. 663 m,0. 659 m,and 0.440 m for Hukou, Xingzi,
and Kangshan stations , respectively , enhancing the measurement accuracy by nearly one meter.The variation of water
level in Poyang Lake is highly correlated with the change of rainfall, the reduced precipitation during periods from
January to February and October to December corresponds to the declining water level in dry season,while the in-
creased rainfall from March to October corresponds to the water level rise in wet season,and the precipitation con-
centration period from July to September aligns with the peak of water level in Poyang Lake.

Key words ICESat-2;satellite altimetry ; Poyang Lake ; water level monitoring ; rainfall



