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Abstract: Objective: The identification of lake hydrological droughts is crucial for the scientific evaluation
of drought scale, severity, and comprehensive management. [.ong—term monitoring of terrestrial water storage
anomalies (TWSA) enables the quantification of drought characteristics in lakes and their catchments. Com-
pared to traditional measurement methods, the gravity recovery and climate experiment (GRACE) satellite
can precisely monitor changes in TWSA |, providing a spatial observation tool for identifying lake hydrologi-
cal droughts. Methods: Poyang Lake was taken as a case study. Hydrological data with seasonal compo-
nents and linear trends removed, along with TWSA estimated from GRACE, were used as input values. A
long short—term memory (LSTM) network model integrated with a convolutional neural network (CNN)
and attention mechanism was employed to reconstruct the TWSA time series from 1982 to 2002. Finally,
combining GRACE observations and the reconstructed TWSA time series, hydrological drought events in
the Poyang Lake basin from 1982 to 2023 were identified, and the potential recovery time of each drought

event was estimated. Results: The results indicate that the reconstructed data successfully identified hydro-
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logical drought events in the Poyang LLake basin and quantitatively analyzed their characteristics. Conclu-

sions: The duration and recovery time of hydrological droughts are found to have an exponential relation-

ship with their overall severity. This method provides a new approach for drought monitoring research in

medium and small-scale basins.

Key words: GRACE satellite; terrestrial water storage anomalies; drought identification; the Poyang

Lake basin
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Table 1 Parameters Used in the Study
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Fig. 3 TWSAgge from Apr. 2002 to May 2023 for the Poyang Lake Basin
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Table 3 Performance Metrics of CNN-LSTM-ATT
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Table 4 Summary of Drought Characteristics over the Poyang Lake from 1982 to 2023

i 1A Fegeitl/ A L5 JE /mm SEESEE /mm A KGR /mm GRACE-DSI TREH
1982-06—1983-04 11 —47.83 —4.35 —6.19 —0.96 D,
1983-11—1985-01 15 —63.19 —4.21 —7.26 —1.05 D,
1985-03—1985-11 9 —33.75 —3.75 —7.21 —1.19 D,
1987-09—1988-08 12 —64.90 —5.41 —7.25 —1.33 D,
1988-10—1989-02 5 —11.96 —2.39 —3.95 —0.70 D,
1991-11—1992-01 3 —7.61 —2.53 —3.00 —0.43 D,
1997-07—1997-10 4 —9.76 —2.44 —3.35 —0.51 Dy
1999-06—2000-05 12 —55.65 —4.64 —6.66 —1.18 D,
2000-07—2002-04 22 —95.20 —4.33 —6.52 —1.04 D,
2003-07—2005-08 26 —149.99 —5.77 —12.69 —2.47 D,
2005-10—2006-04 7 —4.03 —2.00 —4.28 —0.61 D,
2006-07—2006-12 6 —16.62 —2.77 —4.40 —0.71 Dy
2007-04—2007-08 5 —20.39 —4.08 —8.42 —1.51 D,
2007-10—2008-08 11 —40.58 —3.69 —7.99 —1.44 D,
2008-12—2009-07 8 —29.59 —3.70 —7.20 —1.37 D,
2009-09—2009-12 4 —14.21 —3.55 —4.20 —0.90 D,
2011-02—2011-10 9 —50.36 —5.60 —8.84 —1.67 D,
2013-07—2014-02 8 —25.93 —3.24 —5.63 —0.95 D,
2015-01—2015-06 6 —15.01 —2.50 —7.97 —1.43 Dy
2018-03—2018-07 5 —35.99 —7.20 —11.91 —2.26 D,
2019-08—2020-03 8 —44.14 —5.52 —11.59 —1.88 D,
2021-01—2021-07 7 —33.61 —4.80 —7.18 —1.16 D,
2021-09—2021-12 4 —14.27 —3.56 —8.10 —1.18 D,
2022-07—2022-11 5 —60.96 —12.19 —18.76 —3.36 D,
2023-01—2023-05 5 —21.47 —4.29 —7.86 —1.15 D,
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