J. Lake Sci.(#HFIS), 2025, 37(5):000-000
DOI 10.18307/2025.0531

©2025 by Journal of Lake Sciences

R 7k 3T EE 145 BRRRGAA7K S8 & A SR E AR OS2 AR

1, 2%k

Fwksm TR, BRI, i
(1 P EORA BRI 5 SR 208 S Sse )
(2: FEREBHESHEE D)

(3: P E KA AR )

OB KGR R NZ K S S A A AR A K SR A A ARSI SRR A s A SRR AR, A
7 2020 £ 2022 4573 3 A T Bdmi R AR5 2016 A SR AR T AZR K, (B S 7K ST 0 2RI A 7K b - AR S5 T AR

GRIIEATERE . AR T 2013-2023 SR ILRFAR, $RIUT B 9 A AR 2 H MBS H WA K A S B, SRS X
PR 7K SCFAFAR A 15 P /K AR 7K SR AC A SRS RN 28 0k, R0 7 A0 e 7K SC AR A 8ET 9 7K B A A SRS TR AR PR S F TR I -
1) B B T 5 A4 2R K S B B T 7K B A A S TR AP 2R 20 7 67.62%+ 29.83%71 18.18%; 2)
HZ iR AN AR T A AE 9-11 S BUBS W1 K S8 A AL S T A R 8D, (B EADF R K S A B (528 1)
AR, AR AR S O R AR KT 5 (AR A TR S EUK Sl B A BT AF )
BIRT 1431%; 3) MoK SCHA 0 BB BH K S A A SR S WA AE R I 23 22 5, e 5 AR A ST (R AR AR A A
Ko AT FTEE X BB & H LA S R A DA KK S (R4 A 225 53

RE MK SCH: BB AR S

Impacts of extreme hydrological events on waterbirds’ wintering habitats area in Poyang
Lake

Li Yingyu'?, Liang He!?, Ge Gang*® & Li Shu%->™

(1: Key Laboratory of Poyang Lake Environment and Resource Utilization, Ministry of Education, Nanchang University,
Nanchang, China)

(2: School of Resources & Environment Nanchang University, Nanchang, China)

(3: School of Life Sciences Nanchang University, Nanchang, China)

Abstract: Hydrological processes are crucial factors affecting the suitability and area changes of waterbird habitats in
floodplain wetlands. Currently, extreme hydrological events triggered by global warming have become more frequent. Poyang
Lake experienced extreme flooding in 2020 and extreme drought in 2022, and a winter flood in 2015. However, impacts of
extreme hydrological events on wintering habitat area of waterbirds in Poyang Lake remain unclear. This study extracted data on

the wintering waterbird habitats in Poyang Lake from satellite imagery between 2013 and 2023 for the period from September to
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February of the following year. By comparing the spatial and temporal changes in waterbird wintering habitats between extreme
hydrological event years with normal hydrological years, the study explores the impact of extreme hydrological events on
wintering waterbird habitats area at Poyang Lake. The findings are: 1) The area loss of wintering habitats for waterbirds in Poyang
Lake caused by extreme flooding in summer (EFS), extreme drought in late summer and autumn (EDSA), and winter flooding
(WF) reached as high as 67.62%, 29.83%, and 18.18%, respectively; 2) EFS and EDSA led to a significant reduction in the area
of waterbird wintering habitats from September to November, but they did not reduce the habitat area during the critical wintering
period (winter) for the waterbirds. Although the intensity of WF was not as severe as that of EFS and EDSA, WF resulted in an
average habitat area loss of 14.31% during the critical wintering period for waterbirds; 3) There are significant spatiotemporal
differences in the impact of extreme hydrological events on the waterbirds' wintering habitats in Lake Poyang, which are
related to the process of the extreme hydrological events and the lake's elevation. The study's results are valuable for the
management of Lake Poyang and similar floodplain wetlands, as well as for waterbird conservation.
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Fig.1 Location and zoning of the study area
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Fig.2 Variation of water levels at the Xingzi Hydrological Station in Lake Poyang for different years
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Tab.1 Satellite images and corresponding water levels of the Xingzi hydrological station
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Fig.3 Distribution of wintering waterbird habitats in the Dahuchi of Lake Poyang Nature Reserve
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Fig.4 Flowchart of remote sensing identification for wintering waterbird habitats in Lake Poyang
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Tab.2 Confusion matrix for classification accuracy evaluation
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VE: AR km?, (5 EE BT %

R S 7K A e A A 1 IR R T AR 13.73%-59.97%, FEUE/K MoRTHIBT 9 H, BB 512.22
km?, LU A A RSP SE A > T 67.62%, THIRZK IR &7 LRIk 82.25%, FfE K RIS HIR, A 45
18 11 Ak E B IE 5 FE 7K i T SR A A 358 IR H S T FR Y 29.69%-64.59%, 1ET- R MRk, H
A A S THIAR U T KR IR T 471.87-664.29 km?, WS TS8R, K ZEMRA A SRR IR 2 3% 45K
S, R ZEPKAE MR A I IR R T R 43.64%-49.13%, XZEUIK SR 1 A 2 A A B AR
Et 4> Sliek s> 9.57 R 10.40 /N E 43 s, THIAR 53798 2b 356.38 km? Fl 388.05 km?.

EIRRFIK SR A A 85 R T AR AR AL B B, B8 A /K 1 e 4 A 8 P TR AR K /N S5 K SO AR BB AR O, #)
ity VA 7K A RO AR ot - 4 1A B /N R A AR B TETRR 5 L4 A 13.73% 0 29.69%, T BA /N TP K 4 1 44
42.37%; i BRI K AR T R A A K S A A SR TR, (ER X R MUK A AR K SR A 1 )
], KA AR S BIEF K. ZFPUKEEE B K, BERD T /KGN AE
BEmif.

2.4 FEPKSE=ZADXAMKESHLEBEmMIATL

REEE 1 =X, AXG TAFRKSCEF, AEABBSEN0 X K SELASMIREE, A
R AW, ANFEKAERMAFH G, KGR ESTEAVRE S LA RS ER . WK 4 PRk
SEXERE, T XE A BRA A B R 5 B 2 5108 42.49%.45.70%+53.28%- 54.20%-58.11%-59.57%
TEFI X B 20 5104 56.59% - 55.66%- 63.26%- 65.58%- 66.85%- 68.67, NAZWIBL X HIME S BN 13.38%-
13.66%- 18.29%- 20.78%- 22.60%- 22.83%. — /N7 XBEA AL SRR AH 205 H i, Mpmx
(PR A AR BT AR o LU s T B X 10 AN E 4 s 0 AT, i A0 P (PR A AR B T AR o LU ARzt 3t /N T 3 38
X FNBEEFLA DX o A DL B 7 TH R R FRZ 90 o PR /K SR A AR SR AR R R, B IR 2, A3y, Bfr A
DAY A PR T (1 7K I 6 48 2R BT TR AR AR AR 1) 3 £ o



4 AFIK SRR 23 DX A 7K S A AR R T AR K o5 L
Tab.4 Areas and proportions of wintering waterbird habitats in different regions of Lake Poyang across different
hydrological years

FX L SA NI
Aty A EAARBE B EBE ROK IR B4 A B R A A BT TRK TR R A A 15 B A A B8 TRK TR
HAI(km?) dE(%) o5 EL(%) THAI(km?) A (%) 5 EL(%) THA(km?) diE(%) 5 EL(%)
Wimut/KeE 25726 11.30 8371  209.88 2171 7699  45.09 9.25 8591
WinT54 71672 3146  10.06 34369 3536  5.46 4938 1013  85.67
XZUOKE 95542 4194 4176 62519 6432 1329 6129 1257  83.84
TKFEHME 967.24 4249 4078 54918 56.69 2148 6524 1338 8168
Wesmt k4 386.69  16.99  77.11  357.49 3696 60.02 6730 1380  83.17
10 A Mo T4 75932 3333 881 34656 3565  5.11 59.06 1211  84.64
KRZEPOKEE 112111 4922 3152 62570 6437 1322 6025 1235  84.71
TKFEHME 104037 4570 3071 53890 5566 1880  66.66  13.66 8237
Womit/KAE 1384.28 60.82  28.08 66177 6841 1777 14650 30.04  66.01
WG T4 787.14 3456 740 37824 3891  4.07 8640  17.72  79.18
KZEPOKE 93832 4120 4994 60503 6230 2646 8777 1795  78.16
SFIKAEHME 1213.08 5328 2456 61333 6326 1233 8926 1829  78.39
Wesmt K4 1467.31 6450 1262 60835 6297 1129 13684 28.06  67.99
Mo 54 150066 6596 1343  666.65 6898  3.69 8669  17.77  79.00
KZWKAE 103726 4561 4033 68450  71.02 1031 10846 2224  73.10
SFIKAEHH 1233.98 5420 19.08 63539 6558 647  101.39  20.78 7453
Wesmut K4 146441 6429 1252 63937 6578 1070 13775 2824  66.47
Mo T-544F 1409.10 6193 1096 66641 6894 362 8678  17.79  79.07
KZWOKAE 109223 4794 2804 53814 5536 790 9624 1968  76.42
SFOKAEHE 132340 5811  17.90 64892 66.85 543 11029 2260 7235
Westk4E 112489  49.42 1051 56598 5851 848  180.66 37.05  54.27
Mo 544 1553.64 6831 2099 76694 7950 439 8666  17.77  78.16
AZEPKAE 110745 48.62 2591 52834 5435 7.83 111.14 2279 7238
SFIKAEHE 1356.67 5957 2029  666.85 6867 557 11146 22.83  72.28

2020 FEEEMmK, S8 9 A RUKATSRR S, 3 XA IR K TR & B2 5l =ik 83.71%
F176.99%, TM'ENTHIFREAEBTHA & AU 11.30%A1 21.71%, #BECF/KE R PMEAR 30 NE 2 AL,
2020 4F 10 A4 BT HEIAR & Lot b R BP /K SR 39 28 ANE 2 S B b MCF/KEE 9-10 H A A BT
BURE, FWIXN 967.24 km? Fl 1040.37km?, WRIZMWIX A 549.18 km? Al 538.9 km?, =28 [X JE A2 1k T
X2 £, 2020 4 9-10 H Wl X R4 A BE 1 AR 20 518 257.26 km? F1 386.69 km?, T T X X i (B
209.88 km? Fl 346.56 km?, - ZER W W46/, AT LA vk AR WA X RIS BE K, IX AT BB R 9 T A
X B FEE R B WX, FEAH R B/KAL R, BEFM AR K AR &5 BB N

2022 B A Im TR, 9-11 B FA XA RS TA &7 L2708 31.46%- 33.33%- 34.56%, 9-11 A3
X P AREEIIE S N 42.49% 45.70% 53.28%, HRAAEIFRITHIAR b7 LLAR XS P /K4 R R kb 10 AN E
Sy . TERERIBIX, 2022 4F 9-11 H B4 35.36% 35.65%. 38.91%, “FIKAELIMH DN 56.69%-
55.66% 63.26%, HRAABEITHIAR o AR XS P K R HME 8D #7E 20 AN E 2 Bh b, B s 0K
A AR AR W X K, T RS2 TR EI P m g L WX o m, RS % KA R
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2015 SEF MR AN, M 11 A TR BRI 2 Hdvd), #5883 AN H, LRI E Tl Pk pr
2 FE R IME 3.38m (WA 2), SEUKSMAES R AWEAN T, #4070, 11 HERE
2 7, EHIXMERA AT AN T 50%, FEARHCSFKESMER 10 MNE oS A . TEREEIX,
11 HEWEE 2 H A IAR & EE 25008 62.30%. 71.02%-. 55.36%. 54.35%, 11-12 H B4 8510
B B IR R R ORI, IREE 12 A HCFRESE DB R T 11.49 A1 14.32 AN E 4 . i &2k
7ot 2 T8 DX RIS PR 38 X 1 5 i .7 B S5 Y P 2 22 5

N A5 U Ik S 15 B0 BH I () AR AR B T, R ke A 52 808 B S K S 98 3 PRI A - A 7K 4 [ 2R K T AR
teokE, 2023 451 H, FHIX AT R AR 5 LA K E 10.96%F1 3.62%, 1 AW R K
L EIEIE 79.07%, T NIEHR AR BUKSOI R ke R &R, B RAKE, AEMRbEaE
KHAGERE KA. 78 11 A2 2 A, NE A 1K AR & LU B2 vk K 4 433l
5 66.01%. 67.99%. 66.47%- 72.35%, “F/KFEBMEST N 78.39%. 74.53%. 72.35%. 72.28%. ¥iT 7
008 79.18%- 79.00%. 79.07%- 78.16%, AT WL AFEWIR P PIERK AR & LAEHET A fRom T 24>
FKEEBIME > Wit stk 4E, 5 ERAKGIRESMIR, XrER NHKBikME KT ELE R, 12 A
BIRE 2 H, NI PR SRR &7 LI A it KA 43000 28.06%. 28.24%. 37.05%, “F7K
EIE S 59 20.78%. 22.06%. 22.83%, Wim T RHENHIN 17.77%. 17.79%. 17.77, KZLERAAEE L
PIHEP R e Wit /K EE > oK EEIME > Mom T 24, SR HET 52 M, UL A3 I 9 il A A=
BRMAR R 252 N v da K ad R 52
25 EFHKEFEFNXBNELEENERT L

AP KIS T K S A S IR A A SR TR AR, A B — B T H SO AL R A K S kA A
BN RE . &ZtKEF WX M F ESMARABLERN AT EERE S, ARSI, &
FHUKSE 2015 F 11 ARERKE 2 A FWIX P A ST AR & LR AP K ERE TR T 10 4ME S
R, 11 AR 12 H XK S A AR B D 1) 28 B AR K S BOA K AR KIS, e MR AR 5 1) T
FUKIER D HEN 1T AR 2 H, BUKZEHEIE, 3501 XA A S AR D (1) 35 5 DR 2 v i T AR K 2
i

5 AFRPOKE TR WIX 3 B HOW B IAAARA S (MARRAL: km?)

Tab.5 Major landscape types and wintering habitat information in the main lake area (area unit: km?)

PEK/ N i BOK K WK YR Vb MBS AR BRI AR O B ORI o B

KK 1137.26138.76 560.94 113.51 472 125.11 938.32 41.20% 49.94%
lliginkfﬁtSﬂi 559.23 82.92 441.71 289.37122.88 399.09 1213.08 53.28% 24.56%
KZWIKAE 917.23 140.94 49134 136.89 833  268.09 1037.26 45.61% 40.33%
12 PIKAEME 434.32 74.58 417.28 299.47222.22 442.65 1233.98 54.20% 19.08%
K ZEIKAE 638.99 128.60 593.14 175.93429.37 194.56 1092.23 47.94% 28.04%
A KW 407.57 74.56 457.43 300.57236.03  490.85 1323.40 58.11% 17.90%
KZWIKAE 590.22 122.79 585.04 140.13457.22  259.50 1107.45 48.62% 25.91%
2 PIKAEYIME 462.06 77.17 444.04 302.70146.69 532.75 1356.67 59.57% 20.29%

A ZPOKFERIEI X ) £ E R R AR GHE R L& 6, WER 6 T, 11-12 A, HI#E
DA AL TR 5 P /KRS B IR A R, (HIRAE 12 BRI DOBRAC AR S AR o LB R /K AR (B A
BT 10 DA VAL, EEERBUG YD PEE ARG N, 10 MR B S AR B R . BIREERER,
11-12 A& Z=HOKAE T KL, AR 231 DR REm B 2 K TR X, 2016 47 12 ABUKIEIR/E, E
T8 DX AT X (10 24 A B T AR o5 LEA R B T 10 AN F i Bh b, EZERBUSIPEm ARG I, JedE AR mi
R T AR B /) o
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Tab.6 Major landscape types and wintering habitat information in the dish-shaped lake area (area unit: km?)

Ay R GOK AR BGRK e DR M s A A AR AR o B ROK TR o B

A ZEUIKAE 256.9478.48 300.88 73.75 2.83  151.92 605.03 62.30% 26.46%

SPKAEE 119.53 51.63 237.72 103.48 19.81  220.51 613.33 63.26% 12.33%

AWK 99.39 59.51 276.66 11431 3.21  234.02 684.50 71.02% 10.31%
12 FKEERIME 62.64 39.25 202.17 149.95 53.40 244.01 635.39 65.58% 6.47%

K ZIKAE 76.83 45.86 269.40 85.79 278.02 137.09 538.14 55.36% 7.90%
H FKEERIME 52.70 33.23 217.53 142.96 88.97 255.20 648.92 66.85% 5.43%

KK 76.11 42.76 256.00 75.31 285.19 154.27 528.34 54.35% 7.83%
2 TIKEELME 54.06 33.46 217.15 145.42 51.74  270.81 666.85 68.67% 5.57%
3 1hig

3.1 HRIFKICE B PHAK S L E BRI

Wi 7K SC A 2 e AR IR S0, AR B SRR BRI K 1 A AR BE A TR AR Ak . WFSC R B, Witk B
FE K TR AR K 5 TE R R AR /K X3, AT ek N Brim s 93 7k S ] ) XS ) T AR D, it 52 ) 2 P2
KUK S TEEF M TCRE R Voo, AT AR A AR SRR /NS, 2020 4 9 A A 2022 47 9 F /K k4
ABTIAR 58 512.22 km? 1 1109.79 km?,  #RZEAKF [F AT /KEERIIME 1581.66 km?, FRAAEBETHIRLE /N
F18) 25 3 IR 43 ) R KRV D M T AR R B 1 0o R0 R, Pk AR I S FH I B AR 4 /K S 3R A 78 2 1 e D
G IS, R KRN ST 2 50 7K R A0 BN IS i (12, 281, 5 AR EY, /K AF RRPR ALY /K R A AR BE T
IR/, BT 7K S IE R A 121 22,281,k il 5 AR g 5 SR — 55

% HBRUK B M E KT R IS0, B K S A S AUEEism, A 12 A9, HK
1R A A BT AR S B K AR HE, AR S ELIAE 60% A A, B S5 B /DAt g B —FB7, FRRH
MR S E B 3-10 H, Hrb 3-6 HFERION “FREE7 , 7-10 H EERIN “Wik
B RREAG AR — 5 (I ) 22 57 R RSB T R U R R8T R o E, 8-9 A EA, —
TE 10-11 F 45 11000, B3t () i A I TE) AR 350 B, 58 ZE Ml ity b /ORI B AK 28 (1 Bl oty - 2 6F 7K % 8 48 AR SR TR AR
(AR 5 LR /K AT, T X 4 ZRK S A AR B TR (I R A K

AR 2020 4F [ Rl st KR 2022 4 PR AR i 2 5 A Z2 IR 7K SR A AR SR T AR S AN K, (AR i /K SC 544
20K G AR A SR IR B iE B . B AR BB K 2 S BUK AR ESET, AT BRI S 5 &
02,130, g s T 2 M 4 SEGAZ IBHIR AR K, BEINAKE K, B oK S BARN S iER e
W T A, RRsRER 2 1K S R AT B0 W R N g o e 2L 22

FHEERIK S I B IE T, BEBAI A K B 5267 10 AVIFAENE, RE-FRakin, 11 AR
RN, 12 AThAE | AP AEEREE, FIARFEE R RHASTH . 2015 S5 FHH
KAEZZHK, SEORE 1AM 2 AEBHMK DB AT G R N, AR R P K1 4
9% /D 356.38 km? Fll 388.05 km?. Wang ZE5H &l BH 9 AT KK SR E LI 7LD, 2015 F4FH
KA FEMA T PR SR, 5IEEKCEREERMLL, £FUKSH 9N T SRMFEE NET
19.7-75.5%[51, i B A ZE P AN I T /K S A AR BRI THI AR, R SE PR T B AK S S A % .
3.2 RIRK LB EHL L BEERENNEEES

o} el A AR BE TR 5 EE P K SE S 2 M R B, B A7 T AR R R 38 DX A 7K St 4 2R B i AR K, i
XRZ, NI/, B TR P REA 5 v 7K SR 4 A SR TR S A N3 3 5. A 7T R0,
TEFSBHIBIIR A FE R, BKH A E B S BRI K PR K, B MY BEIREE K SO X R Hh
T AR K s 341, T HLfig 5 25 P TR R R 0 o B K S A A B TR RRI28.39), RS R IR, AR
TEIAR AR, A R T o 3 R 288 P S M TR R A 3 X 1 1.67-1.80 £350139), BRI SR8 N BRI AL, 323
Ve, JREAE SKEMYBEER T o4, BB K SRR ICEE NSRS, KR4
70% L _E HI7K S AERETE [X Sl 4 1),

AHF TR RIS W T 0o 7K A% A B R 2 I A P X 5K, T B R AR BH A G U 9% . W T
BT ROK TR K S TG R B JEARE R 7o, AT 60 48 A S8 TH AR /N EY, 3 m R ER AR T 2 T B0z 1



JE I3 R KA KHE T R IMISE .  Chen ZEWF At KB, 2022 LEM 3 T2 S EBSBA I UL P IR 25 &6 X 9-11
H 3R KA I 4m (481, MG 2010 SEEFBHMIAL M2 45 51, T30 X (Ve a4 7 R SRR i i
T8 DL AR, SRR A A N -20m B 123m, {HFEBEHRTE 12m LUR, TRERWIX A5 mfE LA TR
10m-15m Z 8], FEEPTE 12m-14m Z (AW, BERWA AR X 1) S AR08 = T WX, BTS2 21 H T oK
REREIIREMRIZTE R, BT DR 525 7K b A A 358 PR 52 M PR B T 980 [X B K

T I X B AR i it 7 R 7 e 4% A S R (1 2 1) 22 S R B Bt 4t 2 et = 9 DX 1 i B S5 K o R i
X s . AR R, TEAEOKER S 58 B s B e B R %, R K, KSOEE R st
TR B 45 (0TI T 25 5 %2 B K S H e ma® s B oK S0 E HEB N A S W X KGR —
2, XU R K TE B X R TE K. WA SRR E, EWIX &R S TR A Am X,
AHIFI KA 5 Z2300 X 58 2% 5 T WK 5 Jav R P PRI K X8k, R bt B it v 7 e 2 9800 X118 2 ) I 12% L RS TR ¥ X
K.

2015 SEAZERIBHIIR AU K, K AR BRI 1) 25 [B) 22 45 R W], AF UKL T K i
(11-12 B, okt 2388 X Fszm i 5K FREEMEX . AR 1 al4n, 2015 48 11 AF 12 A& KIS H
BP0 1K STk KA 23 908 12.54m AT 10.36m, SEARER L IE W /K SCEE K AL E, ABRETE 1120 A e is
FEEFLE 12m-14m 2 8], EX FELE 12m LLUTWL FSE 2015 4 11-12 B 38 X RKEAR & it
5N 49.94%F1 40.33%, T REFCA R R RK TR &5 B2 0N 26.46%F1 10.31%, AT WLEEFZ X 524
RV F 52 M I S B N

2015 AP KRN GRAE 1-2 ), I KRBT X A AR BT AL & EL R R T 10 AN E 4y
UL, FERDUONIOMET RGN, Y MRS BTN AN R SR . AR RO AR IROKE, A LR
K, SRR T RV MEAS 6 28 BORR B 5, Ve PR 1) HE 88 S5 28 T, 3638 R T /K S TSR v b 28 8
AR, BEREAKSIELEEUE, HPEEMT 10°CH, &R TSR AAE RSP, #
FE ) H PR IEARTE 11 ARSI ZE 10°C LU, RIREREEE] 3 A9BN, BT 12 AR, #rH
TR B A A2
4 &g

AT A ERAREE T B B K SCEEAR AR, AR SC DA Bl R IR e K k2 Y M BB A 8, R0 T iR K
SCHAE S ERBH K S A AR ST AR R, E IR

1) S22 BH 75 7K 1 6 4 A 55 (M Al K SO H itk . BSR4 Z oK, efiTER
BT TS S S P B2 AR A, AS R AR s K S 5 B R oW AR A 22 AR K . R kK 2 T R DA
AN FE TR S s AR R U 2 K B I TEAE S D MR T AR s A Z UK ¥ 7K AL 2 B S5t 3 K 38 1 T
T, HIB K G & KB oA b v v

2) BBt K SC A A S D TS P 9 7K R A AR B I TR, AL /K R SR A8 2E B T R a0 1) o K AB
K&, BB KE> B EW G TR E> X FHUKE, 495000 7 1069.44 km?. 664.29 km? £l 388.05
km?, FCPIKAEMES DD T 67.62%. 29.83%H1 18.18%. {H B Z=M it it /K A1 B K M it - 5 (1) B2 0H
AR, EAIERIR A K SR A SR T K S A AR BT AR . AR B RA I SR T AR I B 2 it
KAEKER T 5, HELFUKSEUK A BN AR FRET 1431%, LFPKTHE
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30 AR K SC A I BH T K 1 6 4 AR BT (W R A7 AE W S (I 25 22 57, a5 AR K SC 1 i R R
FHAR LT 2 DIAHDC . B TR]_ESR A, 2020 FE B 2=kt /K Rg/h T 9-10 A BRI, 2022 4
MEKETREH BT 9-11 ARBRAAESII, M 2015 FRAAFTKUEADT 11 HRRE 2 Al
AR AE BT IR . S IH) 22 SRR, Wty vt A ot 25 3 DX 11 S i) L A FRZ 98 DX R, T B ity = 2 Yo A PR 98 X 114 B
PR X K. 2015 FEAFRPOKMIFTHA, Hig/h T 3201 X (/K 2 A R ST R, 1 Ja S R B /s 7 3230 X F0
TEE TR X 7K 1 A AR SR TR

4) NI AR AL 32 N ], H 50 45 0 A /K 1 36 4 A 35 T AR R 32 A o K SO AR s, 2k
IKB RS KBRS, AT P (7K ST 3 FE A K 6 48 A B3 TR AR AR fb 22 HH IS5 = 0 XA
THE T 5 A AR S St R, 31X 990/ Wt 7 S A o B R 7K S R A AR SR AR AR 2, (A3 BT
AT AR 13.03%, HrIRI A SRR 5 HAE A 19.12%, BRI $a380 SRS n i A7 2. A= S5
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5) RS RAEE PH M K SR A SR I, ARGER “ BRI ek Sh A RG22 18 1R K
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1BK, FEESBHIIK S A AR SR ARSI . PRI, PR S T A 0 B R K SO, A TR0 BH T %o AR i 7K
SCFEAE AR K 2 R A 1) 2 R4
5 S K



[1] Pearse AT, Caven AJ, Baasch D M, et al. Flexible migration and habitat use strategies of an endangered waterbird during hydrological
drought . Conservation Science and Practice, 2024, 6(5): ¢13120. DOI:13110.11111/csp13122.13120.

[2] Capellotto Costa F R, Sampaio Zuanon J A, Baccaro F B, et al. Effects of climate change on central Amazonian Forests: A two
decades synthesis of monitoring tropical biodiversity . Oecologia Australis, 2020, 24(2): 317-335.

[3] Min, SK., Zhang, X., Zwiers, F. et al. Human contribution to more-intense precipitation extremes. Nature 470, 378-381 (2011).
https://doi.org/10.1038/nature09763.

[4] Seneviratne S I, Donat M G, Mueller B, et al. No pause in the increase of hot temperature extremes. Nature Climate Change, 2014,
4(3): 161-163.

[5] Royan A, Hannah D M, Reynolds S J, et al. River birds' response to hydrological extremes: New vulnerability index and conservation
implications. Biological Conservation, 2014, 177: 64-73.

[6] Pall P, Aina T, Stone D A, et al. Anthropogenic greenhouse gas contribution to flood risk in England and Wales in autumn 2000.
Nature, 2011, 470(7334): 382-385.

[71 Li L, Zhou L, Cheng L, et al. Impact of habitat changes in the riparian zone at Shengjin Lake under extreme flooding on the
community structure of wintering waterbirds. Acta Ecologica Sinica, 2023, 43(18): 7731-7745.[ % ¥/, B L&, &S, Womit
IRAE N TH G v AE BT AR AR K SR SE M (K B2 25 2741%,2023,43(18):7731-7745.

[8] Gao X, Liang J, Zhu Z, et al. Drought-induced changes in hydrological and phenological interactions modulate waterbird habitats
dynamics. Journal of Hydrology, 2023, 626: 130228. DOI:130210.131016/j.jhydrol.132023.130228.

[9] Shariati M, Hemami M-R. The drying of Lake Urmia and its consequences for waterbird assemblages. Bird Conservation
International, 2024, 34: e15. DOI:10.1017/s0959270924000029.

[10] Chastant J E, Gawlik D E. Water level fluctuations influence wading bird prey availability and nesting in a subtropical lake ecosystem.
Waterbirds, 2018, 41(1): 35-45.

[11] Reiter M E, Elliott N K, Jongsomjit D, et al. Impact of extreme drought and incentive programs on flooded agriculture and wetlands
in California's Central Valley. Peerj, 2018, 6: ¢5147. DOIL:5110.7717/peerj.5147.

[12] TengJ, Xia S, Liu Y, et al. An integrated model for prediction of hydrologic anomalies for habitat suitability of overwintering geese
in a large floodplain wetland, China. Journal of environmental management, 2023, 331: 117239. DOIL:117210.111016/-
jJjenvman.112023.117239.

[13] Li Y, Zhong Y, Shao R, et al. Modified hydrological regime from the Three Gorges Dam increases the risk of food shortages for
wintering waterbirds in Poyang Lake. Global Ecology and Conservation, 2020, 24:¢01286. DOI:10.1016/j.gecco.2020.¢01286.

[14] Mei X, Dai Z, Fagherazzi S, et al. Dramatic variations in emergent wetland area in China's largest freshwater lake, Poyang Lake.
Advances in Water Resources, 2016, 96: 1-10. DOI:10.1016/j.advwatres.2016.1006.1003.

[15] Wang W, Wang Y, Hou J, et al. Flooding Influences Waterbird Abundance at Poyang Lake, China. Waterbirds, 2019, 42(1):30-38.

[16] Wang W, Wang Y, Chen Q, et al. Effects of diet shift on the gut microbiota of the critically endangered Siberian Crane. Avian Research,
2023, 14:100108. DOI:10.1016/j.avrs.2023.100108.

[17] Shi L, Wang Y, Jia Y, et al. Vegetation Cover Dynamics and Resilience to Climatic and Hydrological Disturbances in Seasonal
Floodplain: The Effects of Hydrological Connectivity. Frontiers in Plant Science, 2017, 8: 2196. DOI:2110.3389/fpls.2017.02196.

[18] Yao S, Chen C, Chen Q, et al. Impact of Short-Term Hydrological Components on Landscape Pattern of Waterbird Habitat in
Floodplain Wetlands. Water Resources Research, 2022, 58:¢2021wr031822. DOI:10.1029/2021wr031822.

[19] Li Y, Qian F, Silbernagel J, et al. Community structure, abundance variation and population trends of waterbirds in relation to water
level fluctuation in Poyang Lake. Journal of Great Lakes Research, 2019, 45(5): 976-985.

[20] Wen L, Wang L, Ding H, et al. Using unmanned aerial vehicle for a population and wintering distribution survey of Siberian crane
(leucogeranus leucogeranus).Acta Ecologica Sinica,2023,43(18):7693-7700. [i5 7 5%, THItE, T 2% TANHE R
BRI, AR, 2023, 43(18): 7693-7700.]

[21] Zhang C, Li Y, Ren Q, et al. Species diversity, spatial distribution and protection strategies of wintering waterbirds after extreme
summer flood in Lake Poyang. Journal of Lake Sciences, 2022, 34(5): 1584-1595. [3k##, 255, (EBR%E. BRI E =Mk Ar
A R IK 5 2 R, 23 8] 231 B RIS, WA, 2022, 34(5): 1584-1595.]

[22] Burnham J, Barzen J, Pidgeon A M, et al. Novel foraging by wintering Siberian Cranes Leucogeranus leucogeranus at China's Poyang
Lake indicates broader changes in the ecosystem and raises new challenges for a critically endangered species. Bird Conservation
International, 2017, 27(2): 204-223.

[23] Wang J, Sheng Y, Wada Y. Little impact of the Three Gorges Dam on recent decadal lake decline across China's Yangtze Plain. Water
Resources Research, 2017, 53(5): 3854-3877.

[24] BUEHE, HIHRMG. BEPHM IR S 7C. Abat: B HIRAL, 2019.

[25] Xu C, Yuan C, Li X, et al. Projection of disaster-causing risk of extreme precipitation in the Yangtze River Basin based on CMIP6.
Hydrology Research, 2023, 54(3): 401-417.

[26] Lei S. Review and reflection on Poyang Lake flood in 2020. Water Resources Protection, 2021, 37(6): 7-12. 75 7. 2020 S=HSBH
UK S . K BRERARY, 2021, 37(6): 7-12.]

[27] Lei S, Shi S, Qu Y, et al. Characteristics of extreme drought in the Poyang Lake Basin in 2022 and implications for future response.
Journal of Hydraulic Engineering, 2023, 54(3): 333-346. [ /5, £i95, JEHIMAE. 2022 - FBH WAV K T FAHE K AR SRR
Ja7R. IKFIRLEE, 2023, 54(3): 333-346.]

[28] Hu Z-P, Ge G, Liu C-L. Response of wintering migratory birds to hydrological processes in Poyang Lake. Journal Of Natural
Resources, 2014, 29(10): 1770-1779. [##RMG, M1, XUBGHK. A5 5 3B K G RERINARE. - B AR BEIEAER, 2014, 29(10):
1770-1779.]

[29] Wang R, Li X, Xue C, et al. Spatio-temporal variations of the drought-flood abrupt alternation events in the Lake Poyang Basin from
1960 to 2012. Journal of Lake Sciences, 2020, 32(1): 207-222. [T%, ZEAHME, BERPHSE. 1960-2012 FEFBPHIBIAIE 555 2 H
PRI AR, WIVAEL2, 2020, 32(1): 207-222.]

[30] Xing Z, Yu Z, Wei J, et al. Lagged influence of ENSO regimes on droughts over the Poyang Lake basin, China. Atmospheric Research,
2022, 275:¢106218. DOI:10.1016/j.atmosres.2022.106218.

(317 WAPRME, SKAHTT, XILABSE. 5T FEB0 PHIE /L 25 R SR E FTRE S TEPEACRIRHY, 2015, 41(5): 317-323.

[32] Nie X, Hu X-R, Liu G-H, et al. Effects of water level on zooplankton community during “plate-shaped lake enclosed in autumn” in
a sub-lake of the Poyang Lake. Acta Hydrobiologica Sinica, 2019, 43(02): 402-414. [%£55, HABA=, XINLHEEE. 0 BHMIT-157 <R FK



IR KL AR R S RV SR BRI, K AR AR 2R, 2019, 43(02): 402-414.]

[33] ShiL,JiaY, Zuo A, et al. Dynamic change of vegetation cover and productivity of Poyang Lake wetland based on MODIS EVI time
series. Biodiversity Science, 2018, 26(8): 828-837.[3ARH, B{JR K, 22 ARG, JET MODIS EVI I [R] 751 () 8 P A ke
R AL IR, A REE, 2018, 26(8): 828-837.]

[34] Chen W, Zhang F, Shang X, et al. The study on the comparative responses of aquatic vegetation to the interannual water level variation
in different hydrologically connected sub-lakes based on GEE technology. Ecohydrology, 2022: ¢2514. DOI:10.1002/eco.2514.

[35] Xia S, Yu D, Cui P, et al. Suitable-habitat dynamics for wintering geese in China's largest freshwater lake. Global Ecology and
Conservation, 2021, 27: ¢01528. DOI:01510.01016/j.gecco.02021.e01528.

[36] Bai J, Zhang H, Zhou H, et al. Winter coexistence in herbivorous waterbirds: Niche differentiation in a floodplain, Poyang Lake,
China. Ecology and Evolution, 2021, 11(23): 16835-16848.

[37] Xia S, Yu X, Fan N. The wintering habitats of migrant birds and their relationship with water level in Poyang Lake, China. Resources
Science, 2010, 32(11): 2072-2078. [/, TFH9, 0. B BHWHERA TR (% S S TS KA R R R, BIRFRHE, 2010,
32(11): 2072-2078.]

[38] Shao M-Q, Jiang J-H, Dai N-H. Micro-habitat use of water birds in Poyang Lake and its response to water level during non-breeding
period. Chinese Journal of Ecology, 2016, 35(10): 2759-2767.[ARHAE), F4GIUL, MR, BEBHIMA A B /K 5 (R BRI &
XA R, AR, 2016, 35(10): 2759-2767.]

[39] Tang X, Li H, Xu X, et al. Changing land use and its impact on the habitat suitability for wintering Anseriformes in China's Poyang
Lake region. Science of the Total Environment, 2016, 557: 296-306.

[40] Liu C, Tan Y, Lin L, et al. The wetland water level process and habitat of migratory birds in Lake Poyang. Journal of Lake Sciences,
2011, 23(1): 129-135. [XUcbk, ELELRE, MRIDCEESE. HOPHMIK AT o SR ML B2 A7, 2011, 23(1): 129-135.]

[41] Wu H, Dai J, Sun S, et al. Responses of habitat suitability for migratory birds to increased water level during middle of dry season in
the two largest freshwater lake wetlands of China. Ecological Indicators, 2021, 121: 107065.

[42] Pekel J-F, Cottam A, Gorelick N, et al. High-resolution mapping of global surface water and its long-term changes. Nature, 2016,
540(7633): 418-422.

[43] Kartikeyan B, Majumder K L, Dasgupta A R. An expert system for land cover classification. IEEE Transactions on Geoscience &
Remote Sensing, 1995, 33(1): 58-66.

[44] Lu D, Weng Q. A survey of image classification methods and techniques for improving classification performance. International

Jjournal of Remote sensing, 2007, 28(5): 823-870.

[45] Feyisa G L, Meilby H, Fensholt R, et al. Automated Water Extraction Index: A new technique for surface water mapping using
Landsat imagery. Remote Sensing of Environment, 2014, 140: 23-35. DOI:10.1016/j.rse.2013.1008.1029.

[46] Zhang S, Liu Y, Yang Y, et al. Erosion and deposition within Poyang Lake: evidence from a decade of satellite data. Journal of Great
Lakes Research, 2016, 42(2): 364-374.

[47] Ke Y, Im J, Lee J, et al. Characteristics of Landsat 8 OLI-derived NDVI by comparison with multiple satellite sensors and in-situ
observations. Remote Sensing of Environment, 2015, 164: 298-313.

[48] Chen J, Li Y, Shu L, et al. The influence of the 2022 extreme drought on groundwater hydrodynamics in the floodplain wetland of
Poyang Lake using a modeling assessment. Journal of Hydrology, 2023, 626: 130194. DOI:130110.131016/j.jhydrol.132023.130194.

[49] 2%, MBI —KSC—HEME. Jbat: Flas b, 2017,

[50] Ji W-L, Li W-Z, Wang C-J, et al. A review: seeds dormancy and germination of genus Carex speices. Grassland and Turf, 2009, (02):
98-102. [# 3CHH, 2B, FEMRESE. & HBHEMA TR S H RIS BUR. 55 555, 2009, (2): 98-102.]

[S11MengZJ, XiaSX, YuXB, etal. A study on the suitable time window of feeding vegetation fit for overwintering geese in Poyang
Lake. Acta Ecologica Sinica, 2018, 38( 21) : 7539-7548. [ 176, H/EE, F7555. HRBHIMIMEAME S IR S B LA A
. AEA2EIR, 2018, 38(21): 7539-7548.]

[52] Yao X, Zhu J, Zeng H, et al. Impact of Accumulated Temperature on Wetland Vegetation Area in Poyang Lake. Cmc-Computers
Materials & Continua, 2022, 73(1): 1915-1926.



