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Abstract: In recent years, the hydrological regime of Lake Poyang has undergone marked changes, yet the effects on wintering
waterbird habitats remain unclear. This study focused on nine sub-lakes within the Lake Poyang National Nature Reserve. Using remote
sensing, geographic information systems, and spatiotemporal analysis, we examined how water recession influenced the structure of
wintering waterbird habitats from three perspectives: natural hydrological processes, artificial water level regulation, and lake
topography. The results showed that: 1) During the extreme flood in 2020, the foraging habitat area for wintering waterbirds decreased
by 82.32% in September and 75.65% in October relative to normal hydrological years. During the extreme drought in 2022, the foraging
habitat area declined by 26.21% in October and 37.84% in November. Although both extreme events caused substantial reductions in
autumn foraging habitat, they did not reduce winter foraging habitat area. 2) From September to November 2022, during the drought,
Lake Xianghu—a shallow, artificially regulated lake with the highest mean elevation—experienced a 6- to 8-fold expansion in sandbar
area compared with normal years, accompanied by a notable decrease in waterbird foraging habitat. In contrast, other artificially
regulated sub-lakes showed varying increases in foraging habitat area. During the September—October flood in 2020, the proportion of
foraging habitat in Lake Banghu and Lake Dachahu (the two sub-lakes with the lowest mean elevation) dropped from about 50% in
normal years to around 10%, while that in Lake Xianghu (with the highest mean elevation) rose from about 50% to 60%. These spatial
differences were closely linked to the topographic characteristics of individual sub-lakes. 3) During the September—November 2022
drought, naturally receding Lake Banghu and Lake Dachahu showed a marked expansion in sandbar area. Meanwhile, artificially
regulated lakes (Lakes Dahuchi, Shahu, Changhuchi, Zhushi, Meixihu, and Zhonghuchi) experienced a 5- to 25-percentage-point
increase in the proportion of waterbird foraging habitat. These findings suggest that artificial water level regulation in sub-lakes
contributes considerably to the conservation of wintering waterbird habitats during drought years. Given the current trends of earlier
and prolonged dry seasons, frequent droughts, and the implementation of the Yangtze River Basin ten-year fishing ban, targeted
scientific management and rational water level regulation of sub-lakes are needed to maintain suitable foraging habitats for wintering
waterbirds.

Keywords: Lake Poyang; dish-shaped lakes; water recession process; topographic characteristics; hydrological drivers; wintering

waterbird habitat

HEEBHIIRK R K S T 2 i i, 3 2 B 0 S K IR K 2 A b, SRR S T B B R AT 1)
AL T0% K SR AL 1 A AR s 02, R RS R T A K BB AT . A KIIE G R K SO ARSI I
B, SRR, KTIRE “ R WS BUR 2 BTk 2 T IR /KA A S RE /Bl B TT e
TR A IR 748 E 98 1R 28 5 1 R DR DX /K A A 35 5 ) R S i I T R A B R

WRFRIL, IKSCEFAFZA 2 N2 T7 THRE M K S B AR 85 . KSR A 4 5 3 AR o 55 ol
VIRETR A5, AT SR A S RGBT . K SRR A i 5 K AR BB AR I ARG,
TS0 7K 55 ) B B A SR -6, iz iR AR AR UK 3 BOM M B 3R, BUEDOK S TR, ORI
BN, HAEMOKN N &S EAYMEEZ R, HESBEUEISHEMRIER/D U8, fK R
B, FRESIRATZAL, 51K HEK S PR ao-100, ST 2R i, EREoK. mKAgERE, Bk
FERIZE SR, LA KA SR 3K 7 IR S8 4k, #2302 [R) 5 44 H L8 25 )47 B 5 4 T B
), R U g K ST R I8 E M A A AR SR,

XS B R K R A B SN BT L R B, B R B AR R 5 N T A X SR B 02151, [ SR (A 3R 77 1
PRI KA S5 3 25 5 BON S /K ST AR AR 18470, o T B LA I BN T /K B kD 55 3BUK S e,
e vt /K U 5 B0 T T AR S 2 K, AR AL R AR T S IIRE A, AT B 0 S5 45 AR 3R KA R K B 43 A1
3 () Jmie ol NIRRT, MR “HIAKI 7 B ATH “ P BCE 7 S IAE B g o21 | BL
S =Wk TR P A8 NS Bl 25 58 28 DR T AR SR AR, IR T IR KO R AN B s T A ] S
P22l GRS NN RSB INGEN, JEEEE 7 BRI R LB A Ay, BETTR 2R K & 2 Ak SR 124
25]

R BRI AR A 3K A7 B AR B A R o BER B TE 2 20 BRI H SR /K SO R B RS B0t
TR BA I 4 R KO AR R AR B s, AR /D25 IR BB IR R, TRERZ 3 =3 W WL 1) RGBT AT



HTBAE IR M SRS S (SRt i, Mot TSR LA 42K 70 Al 5B, B R A
FRHPIR T AT 5 AR B R B 2e-27), JF 5K SO R il & L R g AR R I S5 4 S 3l AR 8. AN 1 R AR R
SRS LREREAL , S AR TR e I SRR MR, EANFIACCIRBI SR T, B S SE B R IR
i K 5 R, 0 AR B B R A A R R 0L, AR I 5 B ARKSGE RE . AR
P R DX B JR) Bt RO T ) B K LA D) A LA R L (R s /K SR A A B8, WL A R
Fo ARICIRR “HRAKCERE . KB IRE 5 M T AR AU T 300 H B 7K A AR 355 10 B[R] R R L)
LSS 780 IO 987 40 R A A7 R 5 U 2t FR A B BB 24K 0

1 MR57%E

1.1 fA5R XI5

RSB V8 2 FR ] e K IR, “BK— Ay AR — 2R R BB S IR AR 1 B AR AE, KRR KR
R Z2 i, AEAS SR I i R K kA, SPIREE A L 40 7T HK IS B ALY, R EH
TR B A BRI CIRBREIE T80 A K S BT R k. REIG TR S, JT4Ek, &6
FH AR SR A K AT, A A K A AT AR K B K (a3, I FL ) JE a0 A P A6 PR 7K 1 SR A 1 )
%%[32}0

OB E X g AR R X R THIAR 224 km?, ELFERDUH . S OB S LN (B 1), B
R T8 PF 9 7K 1 7 A% S B B 1 DX 3 — o AR AP X R SR 288 381 Fof, b AN P VB 2 SR A o S KT 89.4%137),
X LR AER 85% LA I IS 18%I1 FARRAS . 3% 1 S8 LA K o S0% A S, R 2 X Sk th 2
ARIT AN RIG I 1 2 R — B35, SRk SO AR R F M, LRI X P 7K 5 P SRR A R )
P4 B 22 534

FEETKH, (R4 X P BT 5 2000 X 2 T K i, AR B /K I, SRR T 7K T 2 0k IR 5 3 9 DX s
KT it 25 J5 B 0 B /K A 2B i T 2 X2 Pl kAL (B 1b AT 10D o N T 4AIRA K S R it
BEEDE, (R XCE LR B AR KA R AT AR A S, BDFEAKZRIB K I SR B K, RBTEL
ZHMEEHK (B 1) « RENNEHHBAH oD HEKSERE, BAE 11 AxERiE
K, 12 At s TiE (B 1), A WK R A B 2%, EAE 12 AR SRR
KRB (B 1e) »

16°3'E  116°6'E

B 1w T X L R
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Fig.2 Flowchart of remote sensing identification for wintering waterbird habitats in Lake Poyang
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Tab. 1 Morphological characteristics of the dish-shaped lakes (unit: area in km?, water depth and elevation in m)
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Tab. 2 Classification of the dish-shaped lakes in the study area
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Tab. 3 Composition of waterbird wintering and main foraging habitats in Lake Poyang Nature Reserve under different water years

R S ok ok BGkK BRI MBS RN RE R Redks RRAsiRk

YK 91.47% 1.65% 5.18% 0.06% 0.02%  0.17% 0.72% 0.71% 7.07% -82.32%
9H TH4 6.64% 3.99% 15.73% 2.73% 19.80% 12.10%  12.41%  26.60%  34.54% -13.61%
FKEE 39.12%  6.26% 20.60% 2.25%  4.62%  10.87% 3.60% 12.67%  39.98% 0.00%
YK 82.09% 3.50% 4.28% 2.90% 0.10%  0.71% 3.66% 2.75% 11.40% -75.65%
10 THE&E 844% 4.03% 829% 7.66% 21.80% 14.57% 11.14% 24.07% 34.55% -26.21%
TKEE 27.23%  531%  23.32% 3.66% 2.16%  14.52% 3.92% 19.86%  46.82% 0.00%
BKEE  22.99% 14.72% 24.68% 3.15% 1.56%  21.14% 9.41% 2.35% 63.69% 7.40%
117 FTEE 747% 3.71% 624% 8.66% 24.54% 18.25% 8.18% 22.95%  36.86% -37.84%
FKEE  14.98%  6.32% 24.46% 6.93%  1.92%  21.59% 4.78% 19.00%  59.30% 0.00%
BK4E 5.35%  6.92% 33.23% 13.45% 0.34%  24.62% 9.92% 6.16% 78.22% 16.28%
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Fig. 7 Dynamics of habitat structure and foraging habitat proportion in each dish-shaped lakes under different water years
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