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=>3$+/H: [Objective] This study aims to rank the importance of stopover sites of Siberian cranes at different spatial

scales and identify conservation gaps and propose management recommendations

based on the analysis of migration

strategy and distribution pattern of Siberian cranes in the past 20 years. [Method] Using the satellite tracking data of ten

Siberian Cranes in 2016 and 2017 four types of stopover sites were divided based on the different stopping days. The rank

of each staging area was evaluated synthetically with the weighted assignment. The conservation gaps were identified and

migratory routes were mapped using the spatial analysis function of ArcGIS 10.2. [Result ] There was no significant

1 2019-04-05; 0 2019-07-11.

(2016 YFCO500404) ;



C 199 202 ChinaA ad <cJoral lecroi P 1i



o 20

. 2003—2013
3390  hm’
0. 94%( Meng % 08! 2017) .

( Seegar U+ 08! 1996; 2000;
Microwave Telemetrylnc 2018) .

( global positioning

system GPS) ( global system for

mobile communications GSM)

( Berthold % 08! 2004; Meyburg % O§! 2012;
Microwave Telemetrylnec 2018) . 2014—2015
( 2016)
HQBP3622 GPS/GMS (22 g) 6
20

o 2016—2017 10

4 ArcGIS 10.2
o 1) .

( facultative migration) ; 2) 20

; 3)

1

A8 A
2016—2017 4
10 ( 1.

HQBG3621  HQBGS037S 24.40 ¢
1%
3% ( 2000) .

GPS/GSM
( Nagendran %+ 0§! 1994) .

N

1~3h

( <5 m) .B(5 m< <10 m) .C( 10 m<
20 m) \D( 20 m< <100 m) \E( 100 m<

2 000 m)

(

>m












(
) 1 400 km

(1.9£1.1) (0~3 1=7) (2.5+1.8) (0~6
1=15); 2 700 km

(10.3:6.4) (1~19 1=6)
(7.8+5.4) (



56

( Flapping flight) o
80%
o SCo7
32h 1 299 km.,
( Newton 2008) ,
. “8”
o ( Kanai %+ 0$! 2002;
2016)
1/10
N 69%

(66%=7% 1=5) 59%(53%+17% 1=5) .

N S

( Kanai % 08! 2002; 2016) .

( obligate migration)

( Newton 2008) ,

S

( Newton 2008) .
( )

( skip migration)

( hop migration)

Kanai  (2002) .
(2016) .Wang (2018)
( Alonso % 08! 1991; Berthold 1996; Fiedler
2003) . (F)-* &)-%)

N

1 500 km( Alonso % 08! 1991) .
SCO08 2018 11 17
1 000
km. 2015/2016 4
1

29 .10 .6 ( 2018) 90 (

) o

FC
Kanai  ( 2002) 1994—1995
A 3
(2016)
( 1998;
2005; 2007) 1987
1108
(2010) 2008 2009
1 559
(11 14 )



2 : 131

o ; 3)
(2016) . .
FBF
( Runge % 08! 2015) . 3
. ( 2006;
2008; 2013) .
( Jenkins %t 0§! 2009; 2012) .
2015
2 697
14. 8% (12%) ( .
2016) .
) 4
( Jenkins N
% 08! 2009; Sang %+ 08! 2011; 2018) . “3”
20 o
o 9
3
2 1 o 20
; 13 o
5
N N 3
1 (16.7%) 3 (33.3%)
; 8 ;
44.4% 47. 1%
N 71.8%  73.0% o
. 2018.
. : 355.
(Cui GF GuoZ L Wang Q C U 08! 2018. Key technologies for the
N N N construction and management of nature reserves. Beijing: China
( 2010) ° Forestry Publishing House 355. in Chinese )
1) . 2006.

41(3) : 84.
(Ding C Q Wang Q S. 2006. The important stopover site of Siberian
crane was found in Liaoning Province. Chinese Journal of Zoology
N 41(3) : 84. in Chinese )
; 2) . 2018.



132

56

47(1) : 14-17.

(GuHL Lin BQ LiLS.2018. Migration pause times and habitat
choice in spring and autumn of F)-/40% $-3#8%)01-* of Xianghai
Conservation Area. Journal of Jilin Forestry Science and Technology
47(1) : 14-17. in Chinese )

. 2000.
21(5) : 412-415.

( Guan H L Higuchi H. 2000. Review on satellite tracking of migratory
birds and its prospect. Zoological Research 21( 5):412-415. in
Chinese )

. 2007.
39(2):106-111.

(Huang ¥ Wang P Wang Y J % 0$! 2007. Ecological environment
change and its effect on Siberian white crane in Zhalong Nature
Reserve. Journal of Northeast Forestry University: Natural Science
Edition 39(2):106—111. in Chinese )

. 1998.
19(1) :38 52.

( Li F M. 1998. Ecological study on the Siberian crane spring migration in
Lindian stopover. Zoological Research 19 ( 1): 38 52. in
Chinese )

. 2010.
31(3) :135-138.

(LiX WuJP ZhuCW % 08! 2010. Migration of waterfowl in Wolong
Nature Reserve. Chinese Journal of Wildlife 31(3):135-138. in
Chinese )

. 2016.
14( 3) : 347-353.

(LiXM XuJH Qian F W. 2016. Migration routes of Siberian Crane
( Grusleucogeranus) in spring and autumn by satellite tracking.
Wetland Science 14( 3) :347-353. in Chinese )

. 2018.
15: 180-183.

(Liu CJ Zhou Y W. 2018. Investigation on wintering cranes and
analysis of the risk factors in Yellow River Delta National Nature
Reserve. Heilongjiang Animal Science and Veterinary Medicine 15:
180-183. in Chinese )

. 2013.
48( 3) : 382-390.

(Liu CY Jiang HX Sun X W % 0! 2013. Comparison of the spatial
interpolation methods for the tuber density of two Scirpus species:
main food of Siberian Crane at stopover site. Chinese Journal of
Zoology 48( 3) :382-390. in Chinese )

. 2008.
29(4) : 184-186.

(LiuXQ ZhuCW ZhaoY H % 08! 2008. Survey of redting habitat of
Siberian crane in Huanzidong Shenyang. Chinese Journal of
Widelife 29(4):184-186. in Chinese )

. 2012.
20( 5) : 551-558.

(MaJZ Rong K Cheng K. 2012. Research and practice on biodiversity
in situ conservation in China: progress and prospect. Biodiversity

Science 20(5) : 551-558. in Chinese )

. 2005.
33(1) : 103-105.

(QiuF C Lin BQ Chai YJ % 0§ 2005. Observation on Siberian
white crane migration in spring in Zhalong Nature Reserve. Journal
of Northeast Forestry University 33( 1): 103-105. in Chinese )

. 2002. 2002 16-19.

( Shan K. 2002. Crane survey of Yellow River Delta in 2002. China Crane

News 16-19. in Chinese )
. 2018.
38( 14) : 287-293.

(Shao M Q Gong HL Dai NH % 0% 2018. Study on time budgets and
behavioral rhythm of wintering Siberian Cranes in a lotus pond
reclamation area in Poyang Lake. Acta Ecologica Sinica. 38( 14) :
287-293. in Chinese )

. 2010.
42(3):
126-131.

(Xiang G Q Zhang HY Wu J C % 08! 2010. Effects of changing
landscapes on stopover population in Siberian Crane at Momoge
wetland. Journal of Northeast Forestry University: Natural Science
Edition 42(3):126-131. in Chinese )

. 2001.
23(2) :31-36.

(Xiao D N Li X W Wang L P. 2001. Landscape dynamics and
sustainable use of coastal wetland resources in Liaohe delta.
Resources Science 23(2):31-36. in Chinese )

. 2016. N
. 26( 5) :270-273.

(Wang J SunJP ShiL Y% 08! 2016. Natural reserve system of China:
current status’ problems and prospect. China Population Resources
and Environment 26( 5) :270-273. in Chinese )

. 1987. . (2):7-
11.

(Wang Q S Ma Y Q. 1987. Crane research status in China. Chinese

Journal of Wildlife (2):7-11. in Chinese )
. 2000. +
(4 ) 56-63.

(Wang Q S Yang Z F. 2000. Progress of crane research in China +
Heilongjiang Forestry Department. Ornithology Research in China
( Proceedings of the 4th cross-strait symposium on ornithology in
China) 56-63. in Chinese )

. 2015.
45(3) : 70-72.

(Yang CZ Liu HF LiJ W.2015. Distribution and habitat selection of
cranes in the Yellow River delta in different periods. Shandong
Forestry Science and Technology 45( 3) : 70~72. in Chinese )

. 2007. RS GIS

( Yang F. 2007. The study on dynamic of wetland landscape at Liaohe
Bay based on RS and GIS technology. Dalian: MS thesis of Dalian
Maritime University. in Chinese )

. 2013.
34 (3) :159-162.



tr

(YuJJ WulJP SulL Y. 2013. The comparison of migration of
waterflow between spring and autumn in Huangzidong Wetland.
Chinese Journal of Widelife 34 (3):159-162. in Chinese )

Alerstam T Lindstrom A. 1990. Optimal bird migration: the relative
importance of time energy and safety—+Gwinner E. Bird migration:
Physiology and ecophysiology. Berlin: SpringerVerlag 331-351.

Alonso J C Alonso J A Bautista L M. 1991. Carrying capacity of staging
areas and facultative migration extension in Common Cranes. Journal
of Applied Ecology 31: 212-222.

Berthold P Kaatz M Querner U. 2004. Long-term satellite tracking of
White Stork ( "/3#1/0 3/3#1/0) migration: constancy versus
variability. Journal of Ornithology 145:356-359.

Berthold P. 1996. Control of bird migration. London Chapman & Hall.

Burnham J Barzen J Pidgeon A M % 08! 2017. Novel foraging by
wintering Siberian cranes F)-* §-3#8%)01-* at China’ s Poyang Lake
indicates broader changes in the ecosystem and raises new challenges
for a critically endangered species. Bird Conservation International
1-20.

BirdLife International. 2018-41-43 . Species factsheet: F)-*
$-348%)01-*http@ )7 www. birdlife. org.

Chen B Cui P Xu H G Y% 08! 2016. Assessing the suitability of higi

B el



