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Importance of Sub-lakes in Lake Poyang for Wintering Geese: An Assessment and Conservation Gap
Analysis
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Abstract: Lake Poyang, China’s largest freshwater lake, is a crucial wintering ground for East Asian geese. This
study used satellite tracking data from 2019 to 2024 to analyze the migratory phenology and spatial distribution
patterns of the greater white-fronted goose (Anser albifrons), swan goose (Anser cygnoides) and bean goose (Anser
fabalis). Integrating duration and home range data allowed us to quantify the importance of Lake Poyang’s sub-
lakes to these species. Our results demonstrate phenological differences in arrival and departure timing among the
species of goose. Greater white-fronted geese arrived earliest (16th to 28th October), followed by swan geese (9th
October to 30th November), with bean geese arriving latest (1st to 17th November). The average duration of
overwintering in Lake Poyang was approximately 149 +8 days for greater white-fronted geese, 123 +7 days for
bean geese, and 128 +26 days for swan geese. Analysis of migratory timing dynamics revealed relative stability
and low interannual variation for greater white-fronted and bean geese, while swan geese exhibited greater
interannual variability. Protected areas remained the most important distribution areas for geese. However, an
increasing duration and expansion of the home range outside of protected areas were observed, particularly for
Bean and Swan Geese. This study quantified the duration and spatial utilization of geese in sub-lakes, highlighting
their ecological role in supporting migratory goose populations. It also identified important conservation areas for
geese and determined protection gaps. We recommend expanding the boundaries of protected areas to encompass
these gaps and enhancing habitat management measures within and beyond these areas to ensure the long-term
sustainability of these vital wintering habitats. This research provides scientific evidence to support the
identification of critical habitats and the development of targeted conservation strategies for geese and their habitats.
Keywords: Lake Poyang; Geese; Satellite Tracking; Wintering Duration; Home Range; Sub-lakes; Importance
Assessment
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Fig.1 Location of the study area (See Appendix | for the ID numbers and corresponding names of sub-lakes)
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Tab.1 Satellite tracking data information for geese in this study

2Lk Fhr MK D ARaFk G
2019-2020 34 114790
2020-2021 18 58714
A 2021-2022 10 33477
2022-2023 16 18905
2023-2024 5 23093
2019-2020 6 21670
2020-2021 10 28857
TN 2021-2022 7 23008
2022-2023 14 55252
2023-2024 25 81174
2019-2020 8 24193
2020-2021 9 25471
iy 2021-2022 8 20842
2022-2023 8 20299
2023-2024 9 24838
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Fig.2 Arrival and departure date of different geese at and from Lake Poyang
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Ta3 arrival date, departure date and duration of different geese from 2019 to 2024 (95%CL)
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Tab.4 Top 10 most important Lake Poyangs’sub-lakes for the three goose species
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2020-2021) , FESRTELRY X AM4s B B Ta) e R4 X PN )4 BRI ) o IX R i Pl T W T R SR IO &
B, (R X N IR IREBUE B a Y LA R AT, HIE R R XA FHREZ M a R, ARy
X A1 )45 B B TED A R4 X Y B o b, A [0 TR 245 1) 38 7508 S 87 3 3 1 B T 4 B B SR, X F 84k AT g
Z B ESST R BE 2 A B R R AL R 20, EAE M IR EE 5 4, IERSE . T R [ A
FEYIHE, SRUWREg T ARSI )R, phAl, TAERR LR rh = R ) B B AR AR KRR b ST ik Y e (sLsa,

HRAERENR, IEERMEREM RIS A RIS . XAy 5K 6E 5 R KR TRRZAT
FA AL S E R KR AT <. KIEBHSEMIREYZI, BREMEY IR A R
B3, AR ER, SV — AR R BN TR 5 B3, 544 thmmam L, T
SR IB BRI B 0% SRS O MR IR K S 3T B I R TR AE AN A 1) 43 A o X R A THI R 1558 B T 58 S R B AR K
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SEEES A, AARISI R EEGER AT TR P I E RIS B B0 AR T FAENA 37
REvEiE. 28 R, 22 RS LEEEHEEE, 28 1 =P RERCE BB W = A 225 . 2R,
ZHRIR, BRI ERZER,  FIRFEAEA—E R SR R /KT A A, X LB (S R
THRRS AR NRAE, AR A KOP 1, B A R — I RIR I . FF A R AR R 7]
R BR ) RE 5 SRR BARAG 738, AR ABT TR o5 i8S I A RSB IR BRI ], 45 &5 oAt
ETFB, DB mpPAL AR R I

RF R JRESIS 9 A1 X BRI S R 2 R A YU Ay v DR 4R 00 17— TR . BRATTR I
B T ORTEIAT ORAP XIS, 0 RLREBE 5 hoif 22 ) BAT B ELORA U EL BRI 45 TR0, iyl =i
BRG KBH KEFISE. Shob, FRAHRERAGRY X HE A, RIEA R LSRR, FIEAH
XHERI ORI IE T B0, FEORY DX EAT K SO RIZE S HIOK, - DI AN HE A K 39411, S Ay
FEXTPEROEIR, (R AR ERT AR, S0k BRI TR, D REIS R AR R R A
FEORAP IXAb,  hnaioxt B2 22 MESOH B ) SRS I, DAOAE AN T9. S b AT 200 DX SO 448 Jt
(OECM), {RHEGRY X LIS XS ORI A B R oG s B, i, o8 FUR BR3P XN X RIRELL AR S5, d it
ROt (B AR, TR S B ANEH ) JE SRR m el
Bl BRMPEAMSHUEENEFXRNSLE—B X SHEENETF (Sino BON-Bird) *F A5 7069 &
¥, R @AA R E R KRR R, HAURRE KR A AR KAHR G 4 R A KRS K3 AR
89 Kb TR L 4o
4 Bt

PP T, PR TT 7R (DOT: 10.18307/2026.0135)
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Appendix I: The 125 sub-lakes involved in this study and their basic information
' e T AR/km? RIFIRES
1 1 6.84 TR X Hb
2 2 1.42 TR XHh
3 3 8.28 Ry X 4h
4 4 6.30 TR X Ab
5 5 4.98 Ry X 4h
6 6 4.39 TR XHh
7 7 2.52 PRy X Ah
8 8 2.25 PRy X Ah
9 9 4.56 fReP X 41
10 10 1.54 PRy X Ah
11 11 1.66 Y X HE
12 12 4.17 PRy X Ah
13 13 2.29 R X HE
14 14 1.90 Y X HE
15 15 6.08 PRy X Ah
16 16 3.57 R X HE
17 17 1.57 Ry X 4h
18 18 0.55 T VPG 380 B 78 R LT 3 ) R 4 AR AR X
19 19 4.07 PRy X Ah
20 20 1.32 T 4 4803 B 78 R LV [ 3R 4 1 SRR X
21 21 2.06 T P8 768 P 8 R L M ] R 2 1 AR R X
22 22 4.07 T 4 4803 B 78 R LV 3 [ 3R 4 1 SRR X
23 23 1.30 T PG 380 BE 78 R LV 3 [ R AR PR X
24 24 3.43 T4 9803 B 78 R LV 3 [ 3R 4 | SRR X
25 25 1.02 T P8 768 P 8 R LV b ] R 2 1 AR R X
26 26 2.21 T P8 78 P 0 R LV b ] R 2 1 AR R X
27 27 1.33 T4 9803 B 78 R LV 3 [ 3R 4 | SRR X
28 28 0.78 T P8 T8 P 8 R LV b | R 2 1 AR R X
29 29 3.80 T4 4803 B 78 R LV [ 3R 4 1 SRR X
30 30 9.06 Ry X Ah
31 31 8.40 PRy X Hh
32 32 8.88 VL PE B BH T E 5 % 5 AR R X
33 33 5.78 VL PGB BH I E K % F AR R X
34 34 8.67 PRy X Hh
35 35 7.50 VL PGB BH I E 5 % F AR R X
36 36 5.13 PRI X Ab
37 37 2.51 VL PGB BH I E K % F AR R X
38 38 7.94 VL PGB BH I E 5 % F AR R X
39 b 6.88 I P 78S PH T [ R 4% SRR B X
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40 £ b8 1.29 R X Ah

41 SRR 5.82 T P60 P B LI R G B AR R X
42 Lo 71.20 VT VG R BH T E 5 4% F AR R X

43 b f 10.71 RAP X 41

44 ETASEL] 3.07 TR XHh

45 St 10.58 Ry X 4h

46 SR 5.44 T P60 PH T B LI R G B AR R X
47 ESR 26.97 T 7 600 FH 9 [ R 4 B AR PR IX

48 RN 1411 RAP X 41

49 A 6.87 TG0 P 3 m DLV 2R 2 AR R X
50 Z ] 2.92 R X Ah

51 et 2.74 T P60 PH 5 B LI R G B AR R X
52 gt 6.75 TG0 FE 5 e DLV 2R 2 AR R X
53 It 5.28 TLPEHSPHWA E K % B R R X

54 FREKI 11.86 Ry X 4h

55 L i 14.18 TLPEHSPHA E K 2 B R R X

56 KW 37.25 TLPEHSFHWA E K % B R R X

57 Kbl | 11.63 R X Ah

58 KE5i 6.28 T PG 380 BE 78 R LT 3 [ R 4 AR AR X
59 e 34.30 Y P 60 P T ) 5K % SRR X

60 KIEF i 26.70 T3 1X 41

61 Kb Yiib 17.82 RIIX S

62 KA 9.19 T PG B i R DLV R 2 AR R X
63 K EF i 11.19 T3 1X 41

64 ARITIH 2.95 T 4 9803 B 78 R LV [ 3R 4 1 SRR X
65 KW 11.61 T 76 805 FH 9 5] 5 4% SR PR3 X

66 FhHH A 14.15 R X 4h

67 K 1.79 RY X AE

68 TR 11.09 T P8 768 98 R L b ] R 2 1 AR R X
69 AR/ 5.01 T4 4803 B 78 R LV 3 [ 3R 4 1 SRR X
70 M A 1.81 T3 IX 41

71 S 2.64 RIX S

72 JREER 7.48 FRI X 4b

73 AT 7.53 RIPIX 41

74 LI 7.50 RIPIX 41

75 R A 6.67 L3 1X 41

76 7 28.27 RIPIX 41

77 Eyithi! 9.34 T 7 600 FH 99 [ 5 4 2 SR PR3 X

78 AR 7.23 RIPIX 41

79 VAN 30 8.67 L3 1X 41

80 A 7 A 2.68 T 7 600 FH 99 [ 5 4 2 SR PR3 X

81 AT 7.74 RIPIX 41




82 AR 1.38 g IX 4

83 ekt 9.88 TRAP X 41

84 MWLE 8.53 g X 4

85 EEST 3.50 RAP X 41

86 IRk 6.58 R X 4b

87 Ve 22.02 T 6 A0 FE 55 m DLV M 2R 2 SR AR X
88 A 25.52 RAP X 41

89 Gl 3.09 e IX 4

90 + 4 3.40 TR X Hb

91 Eioei] 15.38 R X Hh

92 =i 14.08 Ry X 4h

93 =R 8.91 T PG 380 BE 78 R LT 3 [ R ) AR AR X
94 = Kb 3.47 Ry X 4h

95 Vb 14.77 TLPEHSPHWA E K 2 B R R X

96 W 5.43 R X Ah

97 1L R i 2.71 T P60 PH 5 B DLV R G AR R X
98 AbH 7.74 T PG 3RS BE 78 R LT 3 ) R 4 AR AR X
99 B 13.06 TG0 FH 3 e DLV R 2 AR R X
100 s 4.09 RIPX 4h

101 T 3.57 L 175 780 B 98 e AL 9 [ % 2 AR X
102 KR K 2.94 R X AE

103 A7 3.59 T 75 7808 S 80 T L g it R 2R 4 1 AR A X
104 U4 7.36 Ry X 4h

105 YA 5.04 T3 1X 41

106 NEER 7.41 R X 4h

107 i 5.82 T3 1X 41

108 T B 11.52 R X 4h

109 [zt 7.70 T3 1X 41

110 FAEH 3.72 T 6 380 BE 78 R LV 3 [ R AR R X
111 B 6.79 T 5 7808 S 80 T L g it R 2R 4 1 AR AR X
112 TR 6.03 YL 75 280 B A e LV [ R 2 AR R IX
113 S 3.54 YL PR S RH W 5K 20 B SR PR X
114 /N 5.88 T 7 600 FH 99 [ 5 4 2 SR PR3 X
115 =i 1191 RIPIX 41

116 e 3.41 TLPEHSRH E K 20 B SRR X
117 i 6.78 FRI X 4b

118 ik 2% 7 2.69 Y8 788 S 98 P LR b [ SR ) B AR R X
119 AW 7.92 L3 1X 41

120 K 4.26 RIPIX 41

121 MM 6.50 T 7 600 FH 99 [ 5 4 2 SR PR3 X
122 JE i3 5.91 T 7 600 FH 99 [ 5 4 2 SR PR3 X
123 1 0.81 Y8 788 S 98 P LR b [ SR ) B AR R X
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124 NJIERL 2.96 LT VG A8 B X % B SRR X
125 T EE T 5.11 PRI IX Ak

B 10 AR ST b = 2K TR B B (15

Appendix Il: Satellite tracking data information for the three goose species in this study.

Yfd 95 FHUG I [H] S5 I [ RGPS
H#&ifE | 31545181 2019-11-29 2020-3-15 107
H#iE | 31564026 2019-11-29 2020-3-15 107
FAUfE | 31564448 2019-11-29 2020-4-1 124
H#iE | 31565015 2019-10-28 2020-5-15 200
A | 31565130 2019-11-29 2020-3-16 108
FAfE | 31565346 2019-10-28 2021-5-11 561
H#iE | 31565460 2019-10-28 2021-4-15 535
F&UfE | 31565890 2019-11-29 2020-3-20 112
A | 32962464 2018-10-1 2020-5-15 592
FAfE | 34486801 2018-10-1 2022-5-8 1315
FAUfE | 34487221 2018-10-22 2020-5-13 569
A | 34491660 2018-10-22 2020-3-22 517
FAUfE | 34532711 2018-10-22 2024-7-28 2106
H#iE | 34532851 2018-10-22 2021-5-11 932
FAUfE | 34600930 2018-10-22 2020-5-13 569
A | 34601672 2018-10-22 2023-2-1 1563
H#iE | 35712704 2023-2-24 2025-3-3 738
FAUfE | 38403901 2018-10-22 2023-11-4 1839
H#iE | 38404131 2018-10-22 2022-5-18 1304
F#ifE | 38503163 2018-10-22 2022-5-10 1296
H#iE | 38506984 2018-10-22 2024-5-15 2032
F&UfE | 38523500 2018-10-22 2021-6-6 958
F#ifE | 38535736 2018-10-22 2022-5-14 1300
H#iE | 38535785 2018-10-22 2023-4-4 1625
FAUfE | 38546790 2019-10-28 2020-5-17 202
H#iE | 39005978 2019-3-5 2021-2-1 699
FIAUfE | 39006802 2019-3-5 2020-5-15 437
H#iE | 39020795 2019-3-5 2020-3-19 380
H#iE | 39044381 2019-3-5 2023-5-12 1529
FIAfE | 39047764 2019-3-5 2021-3-10 736
H#iE | 39054794 2020-3-14 2020-4-19 36
FIAUfE | 39074552 2019-10-28 2021-5-11 561
H#iE | 39074677 2019-3-5 2020-4-7 399
FIAUfE | 39190788 2019-3-5 2025-3-3 2190
FAUfE | 39190929 2019-3-5 2019-3-29 24

17




HAUfE | 40627500 2020-3-4 2025-2-6 1800

A | 46104714 2023-2-24 2025-3-3 738
T 31545710 2019-3-2 2023-11-3 1707
e 31548706 2019-3-2 2023-5-6 1526
G 31564422 2019-3-7 2024-5-4 1885
S 31580485 2019-3-6 2023-5-12 1528
S 31614177 2019-3-2 2024-5-16 1902
S 35296542 2022-3-9 2024-5-15 798
M 35411968 2022-3-9 2024-5-22 805
I 35414202 2023-3-1 2024-5-5 431
I 35663501 2023-3-5 2024-4-28 420
G 35677469 2023-2-13 2024-4-29 441
S 35685017 2022-3-9 2024-5-6 789
G 35685124 2023-3-12 2024-5-3 418
I 35691676 2022-12-28 2024-4-26 485
I 35693284 2023-2-24 2024-5-6 437
5 35696238 2022-3-9 2024-5-22 805
I 35705963 2022-2-24 2024-5-14 810
5 35706748 2022-3-9 2024-5-7 790
S 35707738 2023-3-5 2024-5-5 427
T 35712183 2022-12-28 2024-5-4 493
M 35713298 2022-12-21 2024-5-3 499
I 35760232 2023-3-12 2024-5-1 416
5 39006836 2019-3-2 2024-3-22 1847
I 39154032 2019-3-2 2024-5-15 1901
G 39156060 2019-3-2 2023-11-17 1721
M 40625793 2020-3-4 2024-1-12 1409
T 40628714 2020-3-4 2021-3-1 362
G 40659768 2019-12-6 2024-4-28 1605
I 46061732 2023-2-13 2024-4-29 441
15 )i 35679473 2023-2-17 2024-5-22 460
5 I 35681552 2023-12-8 2024-5-23 167
e 35684234 2022-12-21 2024-5-23 519
5 Jfe 35697350 2023-2-18 2024-4-10 417
5 Jfe 35711375 2022-3-9 2024-5-15 798
15 )i 35711854 2023-2-12 2024-4-14 427
5 Jfe 35738436 2022-12-21 2024-4-4 470
15 )i 35746363 2023-2-17 2024-5-22 460
5 Jfe 35752916 2023-2-24 2024-5-22 453
15 )i 39022916 2019-2-12 2021-4-6 784
15 )i 39067283 2019-2-12 2023-9-15 1676
5 Jfe 39068505 2019-2-12 2023-7-27 1626
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I 39073075 2019-2-12 2020-4-25 438
I 39073083 2019-1-8 2020-7-27 566
I 39076136 2019-2-12 2020-9-29 595
M 39154396 2019-2-27 2022-5-4 1162
I 39154719 2019-3-5 2022-2-26 1089
I 40629266 2020-3-4 2023-12-27 1393
M 40643705 2020-3-4 2022-4-17 774
I 40660840 2020-3-4 2024-5-20 1538
I 40660964 2020-3-4 2022-4-8 765
5 I 40686704 2020-3-4 2024-2-14 1442
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