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Abstract: Reintroduction serves as a highly effective method for biodiversity conservation, as it plays a crucial role in
restoring populations of endangered species and mitigating the risk of extinction. Nonetheless, achieving successful

reintroduction is no simple feat; it demands a comprehensive process of monitoring and evaluating the individual behavior of
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the species and its interplay with the habitat. Vital aspects such as activity rhythms, home range characteristics, and habitat
selection offer valuable insights into the environmental requirements of reintroduced animals. Thus, the temporal rhythms of
movement patterns, home range, and habitat selection of reintroduced red-crowned cranes play a crucial role in population
conservation and habitat management. This study employed GPS-GSM tracking data and advanced analytical techniques,
including 3S technology, dynamic Brown's Bridge model, and habitat selection index, to investigate the daily activity
thythms, home range characteristics, and habitat selection of reintroduced red-crowned cranes ( Grus japonensis) in
Yancheng coastal wetland. The results indicate that the daily activity thythms of the cranes exhibit clear periodic patterns,
with the highest intensity observed during the rearing period, followed by the wintering period, hatching period, and
brooding period. The activity patterns during the hatching and brooding periods are characterized by a smooth intensity of
daytime activity, while those during the rearing and wintering periods exhibit a bimodal pattern. The study also found that
95% home range area of the cranes varies from (111.18+22.15) to (621.28+105.77) hm’, with the largest ranges during
the rearing period, followed by the brooding period, hatching period, and wintering period. Meanwhile, the core home
range area varies from (0.53+0.26) to (45.78+6.66) hm®, with similar patterns as the 95% home range. The overlap
values of the home ranges also show periodic variation, ranging from 31.08% to 46.84% for different life cycles and from
29.20% to 76.21% for different years. Finally, the results demonstrate that the habitat selection rates of the cranes also
exhibit periodic variations, with different habitats being selected during different life cycle stages. During the hatching
period, the medium to high cover reed habitat is preferred, while during the brooding period, the pond habitat, the medium
to high cover habitat, and the habitat within 100 m from the tidal creek and the pond are selected. During the rearing
period , the pond habitat, the low and medium-low cover habitat, and the habitat within 100 m from the pond are preferred,
while during the wintering period, the pond habitat, the medium-high cover habitat, and the habitat within 100 m from the
pond are selected. In conclusion, this study provides a valuable scientific foundation for conservation and habitat

management of the reintroduced red-crowned crane population in Yancheng coastal wetland.

Key Words: red-crowned crane; activity rhythms; home range; habitat selection; Yancheng coastal wetland
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Fig.1 Location of study area and GPS tracking points of red-crowned crane
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Table 1 Characteristics of the activity intensity of red-crowned crane in different life cycles

A3 T3 W% SRS /m H 478 3RS /m FEA
Life cycle Average move distance per hour Average move distance per day Sample size
1L Hatching period 115.98+1.60 2783.61+38.53 4
B4 Brooding period 84.63+21.63 2025.60+524.46 4

H MUY Rearing period 191.82+56.66 4580.03+1383.22 4
4 Wintering period 147.94+14.29 3550.53+342.20 4
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Fig.2 Activity rhythms of red-crowned crane
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Fig.3 Home range distribution of red-crowned cranes
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Fig.4 Core home range distribution of red-crowned cranes

®2 ATHBRE . ZOFKIBEER hm’

Table 2 Home range and core home range area of red-crowned crane
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A= 35 TR (e ME-RKAH) (F/ME-FRAH) AR
Life cycle Average home range area Average core home range area Sample size

('minimum-maximum ) ( minimum-maximum )
W1k 4Y] Hatching period 112.40+7.72a(91.92—124.55) 0.53+0.26a(0.19—1.29) 4
B4 Brooding period 226.83+54.86a(96.80—329.28) 12.73+3.67b(6.07—23.09) 4
B H Rearing period 621.28+105.77b(371.60—806.92) 45.78+6.66¢(27.25—58.73) 4
4] Wintering period 111.18+22.15a (61.74—168.23) 5.18+1.59ab( 1.35—7.88) 4
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ARAIY] PRGN K A B IE B (W, =5.10) , X FE (W, =0.31) 7B (W, =0.63) & (W, =0.30) ik #f

(E's).
x3 ANBAREFERAPRE ZOKEEERE
Table 3 Overlap values of home ranges and core home ranges of red-crowned crane in different life cycles
SR o T E{H Overlapping value/%
Home range type Group B0 1 7 A O R U O A
Hatching N brooding Brooding N rearing Rearing M wintering
K 1 5#5—2017 4 46.69 39.24 41.13
Home range 1 F#5—2019 4 24.73 62.48 40.76
8 SH—2016 4 29.44 34.40 37.93
8 SH5—2017 4F 23.46 51.24 38.78
FH{E 31.08+5.36a 46.84+6.30b 39.65+0.77ab
AN S 1 SH5—2017 4F 4.12 5.05 14.53
Core home range 1 5#5—2019 4 0.00 9.90 21.94
8 S 5—2016 4F 12.00 6.12 17.91
8 S #5—2017 4 9.99 5.53 12.16
SFHMH 6.53+2.74a 6.65+1.10a 16.64+2.12b
x4 ANBRAEEAREMZORGESRE
Table 4 Overlap values of home ranges and core home ranges of red-crowned crane in different years
SeigA o 5 Z{H Overlapping value/%
Home range type Group 1545,2017 4 N2019 4F 8 54y, 2016 4 N2017 4F - {E
Crane No. 1, 2017M2019  Crane No. 8, 20162017 Mean value
Rk AL 76.09 76.33 76.21
Home range B4k 43.28 46.00 44.64
=] 67.84 70.70 69.27
A 0.00 58.40 29.20
Fol> FI, AL 14.05 17.72 15.89
Core home range FEE(31] 12.05 19.87 15.96
7R 12.94 24.90 18.92
2] 0.00 13.76 6.88
(2) B P FE R

TEFAEI A AT, P IOV X o e B 6 B AR B IE AR (W, = 1.10—1.38) 5 76 & U], xR 5 B2
H IR o B AR B IE R (W, =2.35—3.96) , TEMFALI, PHIGUES 0T r s 78 55 B LASM 00 A T A 7 3 B A 5 (MR
HA R R B ) TR (W, =0.25—0.37 ) ; 75 7 AT, Xof vl e A1 e 8 i B2 A 5 TR R (W, = 0.18—0.32)
(Els),

(3) K IR B e PR IE

FER AT A ) A PSS X BE B K 0—100 m A BEIEEEHE (W, = 1.64—2.62) . 7EWFALIN], P10
XTI B K I 0—100 m( W, =0.60) A= 5% T e 45 ; 7 4H , X HE B /K % 100—200 m( W, =0.65) ,200—400 m A= 55
TEPE(W,=0.67) ; 7 BUY, X BE /K 3 200—400 m (W, =0.58) ,>400 m (W, =0.56) A 57 £ e 5 4 1, % HE /K %
100—200 m( W,=0.21) 200—400 m( W,=0.19) ,>400 m( W,=0.48) L35 71 2E$% (W, =0.54—0.58) (& 5) ,

(4) 116 B S S R ARRAIE

TER A, PHIGUES X E 2E7A 0—100 m A= BE IEZESE (W, = 1.36) , 7EMFAL I, PRI X BRI 74 0—100 m
(W,=0.59) .100—200 m( W,=0.38) AE5E 7 Vet ; AR, X FE R IIA >400 m AR TAEEE (W, =0.76) ; B,
ot B 78 200—400 m A=BE SRR (W, =0.80) o 7 MUNIXHEI VA L B ok #E (181 5) o

http ; //www.ecologica.cn



&t
B

1534 sy £l 44 3%

= Eg b R - e

kg b A& o b A
AL g | b
FE L b, el k
BE - H L
HAEKE | fi5 | :
S S —_———— BlE o
. B E M : Bl N HEoM : Bk
5 FE K R as
5 OWE [ he ol
5 HARKHE - Y L :
KIE A [
il " ik % e i
Rt H: ot HI
BEE W B e
TARKE | ¢ i
KL WAL o | WAL
mE i | '
S L e
WE - B
K P , , e
0 4 8 12 0 2 4 6
400 | ey A 400 | | i | A
2000400 | e | 200—400 | |
100200 | p——f | 100200 b fe |
0—100 | | 0—100 | -
%i >400 | Mi Ik ?i >400 | }—F-—| i
i; 200400 | | | i; 200—400 | ]
% 100200 | % 100—200 - e
éﬁ 0—100 | : —— § 0—100 }—~JI—1
S@ 400 | ey E EE >400 | by E:
Qg 200—400 | |_._|: gﬁ; 200—400 | |_H
£ 100200 | e & 100200 | e
0—100 | = 0—100 | I
5400 | | | | >400 | I
200400 | |y | 200—400 | | : |
100200 } 1 100—200 | by !
0—100 | o | e 0—100 | X | it
TR 4 6 R T S E—

1 B %482 Habitat selection rate

B5 ATsEsitEs
Fig.5 Habitat selection rate of red-crowned cranes
KA TP TGOS £ SR A ) e v g A P S A 0, A R K LA B A A I T T 0 v e e
B, B IR A LR A S R AP i A AP P A 5, A BT e I R D B R A A R ) o g B
JEA

http ; //www.ecologica.cn



4 34 Wiitr A5 POV PR TOURS 3 B35 SRR AP S i 1535

3 e

3.1 FRTESE B T

T Bl S W T AR A PR TOURS e S [ U A A 0 2T v, AR AT e I, PR T4 0 i B g e ) A
TEWEACIA LI L =00 Ak S5 a4 o o 3, 7 B AR L PR Al P afaToh S =, BRI A4S 5 352 Sl i R R
RGBSR, B RS TE SIRE IR SRR A R A S K I RIS SR B e, X S T AR S
— g AEARAIY PRI — T A U i Bl AR RE AR, B — TR A T LA A TR
AT D BTG SR B AR 3m . H S5 LSS GPS BRERTC SRAH Lb , AR 5 rh P T4 A 4 10305 3 ik
FEMR T ARSLEE IR B ES > BEPHI FR S FLIR I P F T0URS | 33 mT BE PR TR X6k A Ay 4% 3 G Sk vk
DL BRI SR XA B i A G . (1) PHIVES X A T4 8 B sk 1 3 2 42 v fE B SRR b T KBS S B2 /AT 2
VEE [ ARIEH A T AE B TR IR EE T, PR IRV 16 Sl A 5 (2) ASHIF ST XA A vl [ e A ) P TS
At A B R A PR P TS ] AR A 1 sl s ARA 3 2 I B KRS A A7 BRI

WFFE R GPS BREFELIEIE /R T AL I P F TS 70 A [R) A 106 JE I A 76 s 1 3, AR S8 103 sl HEF o8 216
o] b B 1) B (A B B A ST ) AT R R SR, IR ik i A S RS S VR 55 T T SR e i
AT AR B TR) A3 e 2% A LA A 0 W0 T4 B0 S 1, GPS R 53 BE AR 45 5 328 52 A1) 5[]
i) Az SR R BN TS S M i A T R T SR ARG R R S A TE . WFST R ST A
TGS B PR . (1) A TR 3 A0 0 0 < SRR X, DL (2) B R A A A T 1 < R AR
FEFAL AT, P9 S R RS DA | BRER S PR AE AR 7 BRI (B) 1 0 28 20047 B0 AV RCSE T B, RS S i AN
B, 768 AP R RS R B X 6 8l , Z S5 PR RS DU A5 . 2 PR TS i 16 Bl Re ), SRS ek
FIER A Y 56 BE Sl S LA B RO R B B RE oK, BRI iz (B) G S RSB S R R
AR B G0 SR B WL 3 sl IR PR R TOUES R AV J i RV ERTE A T 1 L D kb e BRI FE Y B
2, BRI B o AN AR, X 5 R AR RS A T AR S I 5T — B, R W A
“Jr BRI Y 3% B AR X 1T BB A S sk A A T S AR
3.2 PPIESFKIR A2 [R5 A

WFFEIET GPS BREREE , /BT 1 P AU - T8 0 AN ) A= 1 JR1 300 A 2 Sl T L, 4 5 2 B 9 A s 051 ) T 5
FI AR B A A ELAG B S B (BT AR . DA PR TR S I G /0, - L 3 B vh A P TR 7 £k F
B, anapLr SRS IR 4 R I A BT TS A AR 2 R 0.51 km®, 2R ST R, B
Hi P TR AL B IR 34 1.00 km® , ASBIF 53 P T00AES 505 A 0 RN B 4 0 R B AR F 112.40—225.83 hm®, 571
NAHFREERA 225 HR AT RELE T LA R PRI He— | i 3o AR S h I 2 4 0 58 Sl L, 8 3 ok 3 A

B %) S TR 4 R, - L 00 5 A 3t ) S AR AIE | WU T F IR A — 2 25 57, DRI 5 3 i et A i
259, XYL, T R PR TS B T A SO B A BT R X A X PR ST . P IR T R SR B
A HGE (B ARSI e, PFI0UES B R0 R A K, A Sk T AR BT . W GPS BREREE 1,
PRI E U R BOE R 2.34—2.53 km® /N PHIUES SRR, A% 003 0.43—0.44 km? | 5 PFTRES A% 00 3]
PO A AR 3, R AR B K T A S LA RATRE D RS RE A A g sh,
G, PHITURS T 22 R iR A it A5 IR B et DR T S AR R I Y TR P A 7000 5 30 £, 33X, T DL i A2 3 3 5K
PREAE, AW F B A RSN, AR R I 1/5, Seisan . Aol L ZWIRT = i 544
T, WA ARIBCE Z2 R U5, G Shye B, e S A A B o WA 4 5 R I, LR PR T B A
ZIYIE) P TS RR R B I G, MTAEOR , BT P B AT AR L AR A A P TS A 400 A2 Ay, BRALOE 1)
oA A BE 230 o 40 /N FR 3k LA 4 B 4, R BHCA © 2 1 — 53 67 g 45 ) A

R B (s W 3 i X G L P R R, B 2 R DA LA R T B R X P TR AT R A 2R S e R R 2%

http ; //www.ecologica.cn



1536 xR 44 %

(1) 5, WAEBR IR &R |, P IS 7E AN [ 25 75 4R 00 B S50 s i 2t S B8 . % 2Rl SR R PR B/
A% (Win-Stay/ Lose-Switch, WSLS) ™ 1945 [6] 5] FH 5% -, BN sh#)4~ PAA0 1a] F B2 1% i ) 908 ul 0 & 19 AE 8%, ik
KA S s R B RS Y B, A AR T R R SR W VR AR A R 0 5 1 s AT
VAPFTOUES 9 S5 | D0 B ST B oK, BUEHAEA R AT AR X [ B A, B, P TS e Ak ) A el i
(B 76.21% , 3% U WP TR A7 4 TH 5L DX 150 5 5 U 0 & (B R 3k 69.27% , Ui W TS RE AR A
TR, AT A R4 A% G I B (EAR TG, 6 IS ] 445y 25 B 30 B v 1) P A DI 22 S K
AL A O 8 A (AT SR P TS iy Y TH SR IX (R A0 S 5 TH A — @ s . HAB L O IR &
(B AT REANAEPRIAI W S B RIS S 0 A A 5, (2) RO, PHIVURS [R) — 4553 A ] A 355 3 51065 9 U2 3t ) S8 9
FERRAR . TER 40 BRI B A B U B R SN T 50% , 120 FKIE /N T 20% , 1%
SERULH TR [ A A 06 J 3 PII0URS A A7 s SRR AR A R 22 5 X 4R/ AT, e 2 A8 S v o Y 42
PEZ ALY A BT DLHE SRR AL 5 U5 P IO A4 A= 3 RS R A
3.3 PHIUESH R e RE

WM PEAREE G TSR HIE R AT FE . P ISURS ZE AR TR N, BUA AN [m] A S PR AE . SR AN
PR AR B L — AP e B 5 P 35 AR BT b S e P AT S5 5 L IR BOK SE AN SR AR . B
S S B A S B K I DA R S K S R AR B X TOK SR RE SR AL B K AR BT W RE SR AL
()% 42 2 X SRS BAZES ) (77— 2, thH R 7 48 B T AR vh 5 B B K W A S ) e A 4
o EE A F U B BRAKIE LASR , PRS2 AR g A= BE S B (A 3 Bz P AT BB K REAE)
BIARR I E PR PEE AE T8 55 1 B B W 0 PP | T TOUAES e 7 A A0 R e 2 0 e 6 v i 7 o P AR
TEB WU PR P I 5 B 2R B . (AR R Y2 , PR IVUES AV S s £ A A J A A — 8 1Y 22 5, 31X AT LB
DRI PT FPE 22 S R e o 4, 3 B0 P TS Xof 7 =45 A B2 A0 R P 3R A vy AL 7 A 300 8 N P 35 T AR o LU TR AR
i, RTS8 2R iz I AL X 2 = A 5 T I e
3.4 FRTGUESAREE O S50 S B A I

S DSCAR A P A TS 940355 20 1 SR ORI R B G L b e PR AR T R AT X PR LR 4 5 A B I, 1, R
MR PHIUES Z HUS R, B A AR R G i AP TR A0 05 3l DI, DA B X P IO 1 25 1% 3
FAAE RN YR AR S Sl R A G S M R B P OSBRI 2 G L, % S I T L T
TP TE R DA DX O 6 D R S N7 R 1 2, A s (B A (5 L S I R v, T A A LA 1 SR 5 b R 32, BB
DI AR B b 32 PRI G B s FRATTZE AT S b R B2 v 1 3 7 3 L ) SRRPAIE G I | 3 B 8 ot 22 4
TH PR AN AR N T KIS NITTHE IR B SRS M AR | P A B A A 5% SR e o D3 ob P TR A ] A= 1% Jil 49
X PG b 11 SIS EE AT AT: A1 A 7 5 2 (it 22 A 198 £ B DA B AR T80 A P TR 4 47 2 0% TR I B R . P,
G AT S b PR 4 s FRAT TR S B B — A e S AU N R A8 P TOURS A 45 2 1, 5 T i O K S A 4 A
BUIREMAERE  IFE5 5 P RS AR A5 A 16 A AR 28 S PR FA T R o 7 o B A B, B 28 AR 2 A
SROK SCHE TR FFIE A /K JEAEBE  IFAEKIHE 100 m 0 Rl A8 3 v v B LT 8 i B8 20 PR ol 20 5, 4 o v 8 B8 1
FERE ALK Y 9 LIk B O TS 4 A 6 R A AR A TR oK . SRS, AR R g T B S A e R e R ) K
A W 5 B DASEA T 5T A T A AR OR AP ARG B 4 B T A

4 Zit

SR sh Yz SR ECONIG B b BT TS AT B T A AR AR R AT R R 47 RIS M A ) i
B2, WFTERM.

(1) BPHCPI TS F 6 3h 35 A B A W] A SR AR AR AR, R A 301 A0 7 A 301 0 s 5t BE AR, 3G 3l A 1]
5 T IR A YT SR R R, FAG S R B DU

(2) B HICPF T8 52 el AR EAT ) S ) B [R5 AR A AR, 3 R SR O Sl v B s 1 7 300 R A

http ; //www.ecologica.cn



4 34 Wiitr A5 POV PR TOURS 3 B35 SRR AP S i 1537

SR, PFTRARS TR AN ) S5 AR 0y AT e O RG J2 3t S0 0 E 5 A (] A 35 Tl S 0 G S e 14 Sl B AR O AT

(3) Wi QbR LR G T WS AR PRI AT M o 7K A B b e B LT 7 585 B A X B T30 TOUS ok 2y
FHBREE, ARG A P AR A A5 S S WF S, LAEA T S A T R aEE R P RO S A 2
TAE,

22 3CHf ( References) :

[ 1] Batson W G, Gordon IJ, Fletcher D B, Manning A D. REVIEW ; Translocation tactics: a framework to support the IUCN Guidelines for wildlife
translocations and improve the quality of applied methods. Journal of Applied Ecology, 2015, 52(6) : 1598-1607.

[ 2] Kirkwood J K. Guidelines for reintroductions and other conservation translocations. Animal Welfare, 2013, 22(4) ; 489-490.

[ 3] Seddon P J, Griffiths C J, Soorae P S, Armstrong D P. Reversing defaunation: restoring species in a changing world. Science, 2014, 345(6195) :
406-412.

[ 4] Berger-Tal O, Blumstein D T, Swaisgood R R. Conservation translocations: a review of common difficulties and promising directions. Animal
Conservation, 2020, 23(2) . 121-131.

[ 5] Ewen ] G. Reintroduction biology: integrating science and management. Hoboken, NJ: Wiley-Blackwell, 2012.

[ 6] RiBfh, P25, R, ki, skIR, XIE1. FRARTEAR VB XTI JEI5 3 1 A 5 R BUFAE. A2, 2021, 29(9) : 1206-1214.

(7] Er, &, B, Ese, S8R5, X0, X&F. JiiT R B (LRl S5EI0) B E03E st il 2> i RAT 35 2. ARk, 2021,
41(13) : 5487-5494.

[ 8] Mazerolle D F, Hobson K A. Territory size and overlap in male Ovenbirds: contrasting a fragmented and contiguous boreal forest. Canadian Journal
of Zoology, 2004, 82(11) . 1774-1781.

[9] BEZA, Hull vV, ERIARR = FIROF S0, A2 40, 2013, 33(11) : 3269-3279.

[10] Powell R A, Mitchell M S. What is a home range? Journal of Mammalogy, 2012, 93(4) : 948-958.

(1] B, GRIERN, FSrik, gk, KAl e A /N RIS SR IR, A5 4], 2019, 39(22) : 8657-8666.

[12] EEEE, W, Babayar N, K5, FAGIM, Barma A, Sasin A, 2. JET TURIBERIRTT E M T A SRORP X R 3 Rk 12 90 5 st Fr
PR, AP 2R, 2020, 28(12) ; 1483-1495.

[13] Haverland A A, Green M C, Weckerly F, Wilson J K. Eastern black rail ( Laterallus jamaicensis jamaicensis) home range and habitat use in late
winter and early breeding season in coastal texas, USA. Waterbirds, 2021, 44(2) ; 222-233.

[14] Puehringer-Sturmayr V, Krejci J, Schuster R, Kleindorfer S, Kotrschal K, Frigerio D, Loretto M C. Space use and site fidelity in the endangered
Northern Bald Ibis Geronticus eremita: effects of age, season, and sex. Bird Conservation International, 2022, 33 el0.

[15] Mayor S J, Schneider D C, Schaefer ] A, Mahoney S P. Habitat selection at multiple scales. Ecoscience, 2009, 16(2) ; 238-247.

[16] Jones J. Habitat selection studies in avian ecology: a critical review. The auk, 2001, 118(2) : 557-562.

[17] McGarigal K, Wan H Y, Zeller K A, Timm B C, Cushman S A. Multi-scale habitat selection modeling: a review and outlook. Landscape Ecology,
2016, 31(6) . 1161-1175.

[18] Johnson D H. The comparison of usage and availability measurements for evaluating resource preference. Ecology, 1980, 61(1): 65-71.

[19] Wang G, Wang C, Guo ZR, Dai LJ, Wu Y Q, Liu HY, Li Y F, Chen H, Zhang Y N, Zhao Y X, Cheng H, Ma T W, Xue F L. Integrating
Maxent model and landscape ecology theory for studying spatiotemporal dynamics of habitat: suggestions for conservation of endangered Red-crowned
crane. Ecological Indicators, 2020, 116: 106472.

[20] BarzenJ A, Gossens A P, Lacy A E, Yandell B S. Applying hierarchical resource selection concepts to solving crop damage caused by birds.
Conservation Science and Practice, 2020, 3(3) : €207.

[21] S, XK, ZER, T, X FETHARRE O P 22 )OBE A A SR PRI Y —— DAV IR 330 A AR DR XA ). 2R84,
2018, 38(15): 5584-5594.

[22] SREREE, URZR, SR, BRIR, IR, 2000—2015 45T TS o B SA0 i 5tIUAs R A fU 5. AR 22441, 2019, 39(10) : 3770-3776.

[23] X, KLTE, ZER, £, BRI I5RI0H P TS A Fh i St Ko 8 s A s A fh. A2 28240, 2018, 38(3) : 926-933.

[24] LiuL W, LiaoJ S, Wu Y B, Zhang Y L. Breeding range shift of the red-crowned crane ( Grus japonensis) under climate change. PloS one, 2020,
15(3) : €0229984.

[(25] JAmEd, XWRA, R, B, EHEN. PII0ES SEARIIAT 9 I ) 2 e Ronh h AL, ZRIEAROL R A2 4R , 2002, 30(1) @ 60-62.

[26] Z4aWl, Tk, FEI3CE, b oAb IR FR LR 5. ARSI, 2017, 28(7) : 2315-2320.

[27] e, &%, BElE, Xfba, 2R557, T, 2L MEle ) DSt 5 SRR M. ik, 2017, 52(1) : 138-143.

[28] XL, ZJR. JE T FOULBERREERAAE 23 0 5 2 AL X P O A B b 52 ma 5. A AR BEIRA 4L, 2009, 24(4) : 602-611.

http ; //www.ecologica.cn



1538 JAE = 44 %

[29]

[30]
[31]

[32]

[33]

[34]
[35]

[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]

[52]

[53]
[54]

[55]

Wang C, Wang G, GuoZ R, DaiLJ, Liu HY, Li Y F, Chen H, Zhao Y X, Zhang Y N, Cheng H. Effects of land-use change on the distribution
of the wintering red-crowned crane ( Grus japonensis) in the coastal area of northern Jiangsu Province, China. Land use policy, 2020, 90; 104269.
EIET, TR, AL, OCmE, skam. FLOR NP TOUES A M E AR PR S YL FAR PRI, 2021, 36(8) : 1964-1975.

BEZYE, FLvE, X, BUKER, RBET, AU, B, BT, ke EL TSP TR EE ORI 230 A AR B AR SR,
2017, 38(1) . 28-34.

Cheng C Y, Dou HS, Liu ST, Guo Y M. Rectification of abnormal migration recorded in hand-reared red-crowned cranes ( Grus japonensis) .
Waterbirds, 2020, 42(4) . 425.

Wang G, Wang C, GuoZ R, Dai L J, Wu Y Q, Liu HY, Li Y F, Chen H, Zhang Y N, Zhao Y X, Cheng H, Ma T W, Xue F. A multiscale
approach to identifying spatiotemporal pattern of habitat selection for red-crowned cranes. Science of the Total Environment, 2020, 739. 139980.
Minta S C. Tests of spatial and temporal interaction among animals. Ecological Applications, 1992, 2(2) : 178-188.

Kranstauber B, Kays R, LaPoint S D, Wikelski M, Safi K. A dynamic Brownian bridge movement model to estimate utilization distributions for
heterogeneous animal movement. Journal of Animal Ecology, 2012, 81(4) : 738-746.

“

Calenge C. The package “adehabitat” for the R software: a tool for the analysis of space and habitat use by animals. Ecological Modelling, 2006,
197(3/4) : 516-519.

Manly B F, McDonald L, Thomas D L, McDonald T L, Erickson W P. Resource Selection by Animals; Statistical Design and Analysis for Field
Studies. 2nd edition. Springer Science & Business Media, 2007.

Gorelick N, Hancher M, Dixon M, Ilyushchenko S, Thau D, Moore R. Google earth engine: planetary-scale geospatial analysis for everyone.
Remote Sensing of Environment, 2017, 202 18-27.

LR, LR, RN F AR P TSI AT Sy WS, BFAE S, 2013, 34(1) : 29-31.

JRMY R, Groesi®h ) ZRg, Mok, X077, it R i e Op 400 14 e [B) f (] 23 O R 7oA 5 . B MBS 2 e 2% 4k, 2015, 30(6) : 22-25, 41.
W, BB, T2 K FUR R P IIES  Aff A SE A IR, SFAZhd, 2007, 28(6) : 8-10.

TN, T JLIE, Tlyashenko E I, Ilyashenko V Y, Belyalov O V, Gavrilov A E, Zaripova S K, Batbayar N, # 2. JAES7E R 1L ARFLEZTT
B4 AT MR, A SR IR A4, 2020, 36(5) : 573-579.

Py, HF GPS 8 W (1 VL 76 86 BH W R 4 OB HS ( Grus vipio) 75 3 X RINE B ML EREBIFFE[ D] LBt JLmtAkill k2%, 2015.

AL, BEW], RBT, KT, IREAT. FUR R AP TRES B S LR Y. R AR, 2022, 18(5) : 2-7.

BOWFE, x5k, BT, FERA, X3, FRE, EroR. BT TR BRSO OR B B bt R AR AR, 2020, 39(7) .
2392-2399.

Fan Y G, Zhou L Z, Cheng L, Song Y W, Xu W B. Foraging behavior of the Greater White-fronted Goose (Anser albifrons) wintering at Shengjin
Lake: diet shifts and habitat use. Avian Research, 2020, 11(1) . 65-73.

FEOUhr, TR, HREAE, BAESR, . PN DCRE F AR RS ACAT S I ] 43 IC A5 TR AT . AR, 2015, 35(2) : 270-279.
ARLLAE, SURBL. FLE AR PRI X PHISES ( Grus japonensis) HLRY A 70 Al B S IR, A2 252 4f, 2009, 29(4) : 1710-1718

7, 2N FEIGES S LS I U LRI S . SO, 1998, 44(1) ¢ 109-111.

Li X, Huettmann F, Pei W, Yang J, Se Y, Guo Y. Habitat selection across nested scales and home range assessments of the juvenile black-necked
crane ( Grus nigricollis) in the post-breeding period. Global Ecology and Conservation, 2022, 34. e02011.

Ullmann W, Fischer C, Pirhofer-Walzl K, Kramer-Schadt S, Blaum N. Spatiotemporal variability in resources affects herbivore home range
formation in structurally contrasting and unpredictable agricultural landscapes. Landscape Ecology, 2018, 33(9) . 1505-1517.

Abril-Colén T, Alonso J, Palacin C, Ucero A, Alvarez-Martinez J. Factors modulating home range and resource use: a case study with Canarian
houbara bustards. Movement Ecology, 2022, 10(1) : 1-16.

Schmidt K A. Site fidelity in temporally correlated environments enhances population persistence. Ecology Letters, 2004, 7(3) : 176-184.
Gerber B D, Hooten M B, Peck C P, Rice M B, Gammonley J H, Apa A D, Davis A J. Extreme site fidelity as an optimal strategy in an
unpredictable and homogeneous environment. Functional Ecology, 2019, 33(9) : 1695-1707.

Liu Q, Yang J X, Yang X J, Zhao J L, Yu H Z. Foraging habitats and utilization distributions of Black-necked Cranes wintering at the Napahai
Wetland, China. Journal of Field Ornithology, 2010, 81(1): 21-30.

http ; //www.ecologica.cn



