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Abstract: Lake Poyang, the largest freshwater lake in China, is critical to regional water security and wetland ecosystem
integrity. Seasonal isolated lakes (SILs), key components of the Lake Poyang wetland system, experience dynamic changes in
water level and volume that directly influence the lake’s water balance and biodiversity conservation. However, due to sparse
in situ observations, complex surface conditions, and frequent wet—dry transitions, existing water volume estimation methods
remain limited in accuracy and applicability. Here, we develop a novel framework for estimating SIL water volume by inte-
grating multi-source remote sensing data, hydrological connectivity analysis, digital elevation models (DEMs), and limited
hydrological measurements. For the first time, high-resolution time-series (8-day, 30-m) data on water surface area, water level,
and water volume were reconstructed for 102 SILs from 2000 to 2024. The results indicate that: (1) the timing of isolation
varies spatially, with average Xingzi Station water levels of 13.85 m and 14.28 m marking the start and end of isolation in the
Ganjiang North tributary; (2) the 102 SILs had an average area of 305.20 km?, accounting for 17.98% of Lake Poyang’s surface
water area, with the largest isolated area recorded in 2023 (134.03 km?, 8.29% of the lake’s area that year); (3) during the rising,
falling, and dry stages, the water volume of SILs represented 1.91%, 4.13%, and 6% of the total lake volume, respectively.
From 2000 to 2024, water volume in northern SILs showed a declining trend, while lakes in central and southern regions
exhibited increasing trends, contributing positively to drought mitigation in the basin. Overall, this study provides a robust
approach for hydrological monitoring and management of Lake Poyang and other small, shallow seasonal lakes, offering a
scientific basis for sustainable water resource use and ecological conservation.
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Fig.1 Geographical location of seasonal isolated lakes and main hydrological stations.
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Fig.4 Estimated water level variations and relative accuracy of nine seasonal isolated lakes in the Lake Poyang
National Nature Reserve from 2000 to 2024. (a) Lake Banghu, (b) Lake Dahuchi, (c) Lake Shahu, (d) Lake Chang-
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huchi, (e) Lake Zhushihu, (f) Lake Meixihu, (g) Lake Xianghu, (h) Lake Zhonghuchi, (i) Lake Dachahu
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Fig.5 Relationship between estimated and observed water levels for (a) Lake Shahu and (b) Lake Dahuchi from
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2016 to 2022. R=denotes the coefficient of determination, and MAE represents the mean absolute error (in meters).
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Fig.6 Emergence timing and duration of 102 seasonal isolated lakes in the Lake Poyang region in 2001 and
2006 (before and after the completion of the Three Gorges Dam). (a) shows the end timing of the isolated phase; (b)

shows the duration of hydrological connection with the main lake; (c) shows the onset timing of the isolated phase.
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Fig.7 Timing of exposure and duration of seasonal isolated lakes in typical wet (2020), normal (2015), and dry
years (2023). (a) Timing of the end of isolated phase of seasonal isolated lakes; (b) Duration of connectivity be-
tween seasonal isolated lakes and main lake;(c) Timing of the onset of isolated phase of seasonal isolated lakes.
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Fig.8. Area dynamics of the main lake and seasonal isolated lakes in Lake Poyang. Panels (a) and (b) show the multi-year and
dry-season area variations of the entire lake and floodplain dish-shaped lakes from 2000 to 2024, respectively.

3 ARRTE R KBRS

NGV RUE, SEIRE R ABIE K R DU BOR S B, RS BT WI7E i B (B 45iE
HWHPLLRE FEKE . 85 R IR, 20005--20244F, HETHIFK RS T3.7614m~218.5812m3 2 [A] # K
W2 B 8K 43 .3540m?, iz IXERTZ I K EAE0. 1 1Lm3~7. 1344mP Z [ 3, P34 & /K& 8273
fem?, (5 ESBHBLE KB R96.30%.

N T EACHRTE 10 /B B A K B R TTER, AR ST TN RE AR NGBS TR 2 - E K
B GUREIR, 102MIEHIT, Bl 2 47 & KR RITEH 8 0~0.08/0m® , H sl SOK R % 5
04K R T8 22 7P KK Bricifs 1705 ABRIK R ARG 2 P 8K B s, 1£5300.082m® . %K RH)
IR KRS, RARFIKRNBILF S, HKR TR RS FKERN0.1912m® . FIRK BT K
A5 KR T HIHI E KRN0, 1444m? . /B RITTK 2 27K 23R 1 4 7K 5 290.00142m?
PLNNR O i 7K B AE0~0.6214mP I 5l 22413 /K BN 0.1414mP s NWNNR P30 ERHEZHI ) K
BAE0~0.7UHLm ), 24T HKEN0.07dm’,

20004F—-20244F, JRALRAHEILWI ) K RAE0~3.03MEm> Z R 3, H K AH HBLE2019429 H30H ,
ZAETHKERN0T3MLm?, HEFWZ T EKE (433500m®) 11.68%. TEAFEAR (n=1150) L&



b, BT R PH S K R 4.44% +4.43% OGOEEARHEZED , HA995hi HUE $120.74%. a1E9(a)FT
N, TRPHWIK B IR N 2O RSN RHE, A e A B M, B S EIREIKE R
i EEAR — . B — ARSI B i, kKA, BEPE T 17K &R 38.9244m?, AL AR F T T 24 K &
0.740m?, T EEO1.91%; GBKIE, PEEKESAIN24.5510m* 51.0244m?, J53& & HER4.13%: Ak
FRBHI )35 K R BE 22 13.3842m?, M REFZ I I~ 5K 58 0.7442m3, & ELIEE6%.

AN, BFRR BRI K B A AR R . DU K RIREIZ N B, 20004E—20244F, ik
TLALSOK RSB35 K & 2 R et sh, KENF) R FE 2N 0.15/0m? year o T 85L H 30274
T RIS B SC 19N BT 8 (P K BAE i K25 4R b 22 BTHEa S, KER-F 23 K 45 5 0.1212
m?/a#10.021Z. m*/a.

250 12
= (a)iEHE £ 4 - R WAt a
£ 200 -
= o =
= 150 - =
I 2
el L
tas 4 5=
_’?_ 30 4 \_;_\
= o =

o Lutkihlh bbb SR e i il I RGOV A e | T il
5: S FIFIFFH s & §e S IFFIFFSTSTL 8 &g g
WO i Tk . R Y y .
o (b)kS K1) - R LE &
«_E 10 4 _A;E
= 0 =
= BE
N ¥
& »“ "
) =
& 10- s
o , , . L [l | f ‘ =
o il 1 NRORITTT STV RNV T o VG 1 141 TSRS 10! NV IVERPTT A0 V0] L STRTINT) Y I
FFT VI T T T I T FTIFTsFsgggegege
S P L ST T ST HS &F o4 BN A
P19 20004F—-20244F M BH A BE IR LUK B TEH (a) HESRZAEA (b)) RiKIIK S,
Fig.9 Water volume variations of the entire Lake Poyang and seasonal isolated lakes
from 2000 to 2024: (a) multi-year continuous changes; (b) dry season variations.
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Appended Tab.1 Names of seasonal isolated lakes and their Corresponding River Systems
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