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Characteristics of stopover site selection during the migration of swan goose
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Abstract ; Establishing effective wetland sanctuaries for waterfowl is a crucial step in mitigating the loss of their habitats and
the decline of their populations. Previous reserve plans have primarily focused on waterbirds at wintering and breeding
grounds, prioritizing them due to their extended stopover times and larger populations. By analyzing the preferences of
wetland waterbirds for stopover sites and understanding the natural conditions and human activity patterns in these areas, we
can make informed decisions to optimize waterbird conservation networks and effectively manage protected areas. During
waterfowl migration, stopover sites serve as vital nodes within the conservation network. To study this, we selected geese as
the primary species of interest and collected collar tracking data from 29 geese. The data analysis focused on their habitat
preferences at stopover sites along the autumn migration route from Khukh Lake in Mongolia to the mouth of the Yalu River
estuary in northeast China. We also examined changes in geese activity frequency across different distances around the
wetlands. Based on the stopover data, we identified a total of 63 stopover sites and conducted a comprehensive analysis of
the natural conditions and human activities present at these locations. Our study showings revealed that geese consider not

only lakes and marshes but also bare ground and grassland within a 250-meter radius as important habitats. When the
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intensity of human activities is low at these stopover sites, geese have a preference for areas characterized by fertile soil and
abundant food resources. However, as human activity intensity increases, the vegetation conditions at the resting places
improve, offering shelter to the geese and attracting more of them to rest. When the human activity in the resting place is
low, geese tend to choose fertile soil and food-rich area as their resting place, while when the intensity of human activity
increases, the vegetation condition of the resting place can provide shelter for geese and attract more geese to use the area as
their resting place. Therefore, the study suggests that waterfowl resting place protection zones should be increased in
important waterfow] migration corridors, and the design of the protection zones should strengthen the habitat protection
around the wetlands according to the activity frequency of key protection objects, and reduce the negative impact of human
activities around the waterfront on the resting place of geese. At the same time, waterfowl protection areas should be
established in areas with high intensity of human activities, and the protection of vegetation should also be strengthened,
and vegetation restoration should be carried out around the resting places with high frequency of waterfowl use, so that

migratory birds can survive well in the migration corridor.

Key Words: swan goose; habitat preference; wetlands conservation; waterfowl resting places
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Table 1 Driving analysis of influencing factor index variables

H TR YLK GIPER A
Names Abbreviations English full names Resolution ratios Units
[ A A tem_farm2 Distance from farmland 30m m
PR BT AR S S tem_build2 Distance from building 30m m
[k m_prec_3 Precipitation 1km mm
R EE m_tem Temperature 1km °C
27 m_DEM Altitude 30m m
b 253 m_slope_3 Slope 30m (°)
- T AR 2K m_LAI10 Leaf area index 30m —
1 B i m_fe Vegetation coverage 30m %
R ZERINGi soil_yjz_1 Soil organic matter 1km o/m’
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Table 2 Steel-Dwass analysis of habitat type selection of swan goose

2k Names A i A BT H 1) HFE LRI T
AR Forest 0.002 0.998 1.000 0.003 0.000 0.000 0.985
Wi Prairie 3.973 0.000 0.000 1.000 0.306 0.370 0.000
AR H Farmland 0.676 4.502 1.000 0.001 0.000 0.000 0.665
HBHHE Constructions 0.505 5.668 0.521 0.000 0.000 0.000 0.854
#ith Bareland 3.849 0.381 4.269 5.233 0.225 0.515 0.000
{H P Swamp 5.295 2.278 5.389 6.182 2.434 0.998 0.000
WA Lake 5.451 2.169 5.482 6.213 1.952 0.661 0.000
T River 0.91 4.673 1.734 1.407 4.424 5.56 5.591

LT TH, A BEPE

2.3 PEEBLE
FR IR B A0 B A BT 45 SR (1R1 5) I 105 e A SR X6 5 b, AT A b 106 P B S 3 D 2, (B X DL 7 I L b 1)
VEPRAEZS (A1 B 590 s R BB EL A T 300 P P A R A7 A 9 A g3 7K ) 1 91 T 16 At 7 5 5

http ; //www.ecologica.cn



2 R A WM BE X A Y AR AE 575

B, TERROKISFE ] 70m Ze A i 45 B A 23 O BB AE, AT 70% AL 14 55 288 45 BA TR 13 K S8 B 0T 1)
b R b5 SR 250m BHSE B 2 2/ N T 5% 5;500m LASMRHE B m E 3 LI % FOR AR WA 526
15 B AEIITA /K SRR I 0 5 3t S R b PR R A A5 R A 1) 2 P R S A A5 R B BRE R % R 250m
M,

80 - Bt Mt

= 823932848 y=161.13x3%!
R2=0.9878 R2=0.9614

R R T 4 L
Precentage of stopover points/%

0 500 1000 0 500 1000
3 Y 8K T i 5 25 Distance to swamp or water suface/m

5 EMEAMBEEERFSUKESERAERS

Fig.5 Distance analysis of grassland and bareland resting points

2.4 FERSYHT

FRAE 2 B A3 o B 45 S 2R BRI = o0 SRR AT R RS Rk 1 AR AR RN i (R 3R 93.17% M B
B —E AU R B F AR SRR TR SR R A AL R AR R, e R AL AL R ECk 0.952, 15
FERECN 0.657 IR E RECH-0.737, TZ M55 0F F 2 0 A AR TR ZE B AR KRR A0 X8, 1t
I8 A P A7 2057 B b 2 SRR B IR 8y AR P AR 458 18, BB B AL Ge i L) sh i i B P Ik
e, HOE P H A MU 0 X 2 B A AR A N RIE S TR R SR
[l fife e, P AR N2V 3l TP i A B FUBU R 25 3 8500 301l S - 0.632 ,-0.576 , fmi B R A - 0,598, B 7K Al
FE R B 52 0.715,0.675  AAFAE B S5 i i I BRAE RO B E S KT 0.30, Horb ) o AR T A3
—EFR R MR ARSI R ARG b TR I A R 18 A, b 328 O 47 LA P TETBR S R ( LAL) Bl 45 18R
RN, HZE RS RDA 43 M 2 A 45 ARG B (P 6) , TE 8 e Xk T4 8 452 Bkl ) e 3, 4 S S5 R I Y
R 67 TS M R R LA Bl 25 42 %) 18 1] 52t Bl 22 2 1 DA T 2 S50 A 5 e ) 425 e 2 O 2 LA 7K 3
JE| PRI e S A R A B 2

BN FE S NG S A G, TP AR IS 3 T A FH ORI BE R B R 80535 0.663,0.34
(£3), HTRKEETH, W COB R B2 AT B BR , Jo ik S 3 gk s AT DR I s e 3k
PRI LE A/ N HE ) KBRS A A R B R A B VR G B R S R 28 1 i T S AR b, A
SAFROR MG, NG BB WG, BT LASZ B TR 2 | R 55 208 12l 61 1% A st e 1k 3 sl B e
KT A IR S B R 5 S S B R A7 2 B UK Bl i A R R B A T N R R, R
[7i] FRUBE 251 T 5 28 A S 45 B b e B 1) 45 AS AR ]

3 Wiess

31 it
TERBR ST RER L, HATH A 1A 9 £ DR PERK 2R, Hh AR W IR A R i P RO S5 A 492 Fil, /K
545K 5000 77 H & 9 KL A ke S AR R e 2 19l IR R B, 1 26 I X 00T K A L

http ; //www.ecologica.cn



576

CFONE

44 %

{5 R ) B D 4 D B B D 0T AN v (P 4) |, WL i 5 AAEBRAT B4 RO [R] , H F2 25t P9 T g J2
1 R 1 3t DX T PR 38 ] LA £ T AR D, D S 108 B 14— A5 e A IS 2t 2 T, i 90 e ke F303 5 ¥
PERG R B AT RO 4 (181 4) o T [RTRT J085 JE X189 5 7 58 T T 14 Rt % el A8 Ay 9 B2 AH A 12 e 3 A 95
W, N B R AR PR A, DRI, AR A SRR R e X I P IITE B 7 P8 1R — 2 o Pl P R S
e ) R BT EE A PR P

£33 FARRBRAZMBRESKMEFNELTERERS N

Table 3 Principal component analysis of different regional points affecting the resting site selection of swan goose

HFR fRj PR YR H— T Y =
Names Abbreviations English full names Factor 1 Factor 2 43 Factor 3
IR B A T tem_farm2 Distance from farmland 0.12 -0.632 0.663
N SN e tem_build2 Distance from building 0.036 -0.576 0.34
K m_prec_3 Precipitation -0.245 0.715 -0.225
=853 m_tem Temperature -0.737 0.675 0.004
273 m_DEM Altitude 0.657 -0.598 -0.361
W m_slope_3 Slope -0.086 0.253 0.015
-1 AR FE £ m_LAI10 Leaf area index -0.013 0.303 0.069
FEW m_fe Vegetation coverage 0.097 0.314 -0.014
+HEAEPLR Soil_yjz_1 Soil organic matter 0.952 0.307 0.003
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Fig.6 RDA analysis of various components affecting the resting site selection of swan goose at different regional points
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