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The spatial sructure analysis o the Red-crown Crane’ s habitat in Xianghai National
Nature Reserve based on RSand GIS techniques

ZHANG Yarr I—bng1 , DENG Wei , ZHANG ShuWen® (L College & GeoExploration Science and Technology , Jilin University , Changchun
130026 ,China; 2. Environment, CAS, Chengdu 610041, China; 3. Northeast Ingtitute d Geography and Agricultural Ecology, CAS, Changchun 130012,
China) . Acta Ecologica Sinica,2006,26(11) :3725 3731.

Abgract : Xiangha Nationd Nature Reserve plays a key role in the protection of Red crown crane ( Grus japonendis) , aworl dwide
endangered waterfoM pecies, which has been lised as one of rare birds by Chinese government. Recently , Redcrown crane’ s
habitat is threatened by both natura factors and human activities. In order to quartitatively andyze the cause and dfects of the
rec-crown crane’ s habitat change in Xiangha Nationa Nature Reserve, the pattern dynamics o the habitat from 1976 to 2000 is
cdcuaed with the hdp o RS, GS techniques and datidicd methods. Three agpects of atid landscgpe corfigurations of the
dudy area are andyzed here. Hrdly, a variety of landscgpe indices, such as proportiond index of landscgpe commponernts,
dverdgty index and © on, are sdected to desribe the primary landscgpe dynanmics of Xianghai Nationd Nature Reserve at
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landscapelevel . The result shows thet the landscape diverdty in the sudy area is rich and no dominance occurs. Grasdand
occupies the larges area with a proportion of 23. 48 %, and marsh land lies in the second podtion with a proportion of 18 87 %.

The results a0 dermondrate that marsh land area has decreased largdy Snce 1976a, by contraries, the area of aralde land and
st-dkdi land has increased greatly. Secondly, indices describing adjacent edge length and patch gap are used to express the
aid adjoining or neighboring relationship between the crane s habitat and other land use/cover categories, and the proximity
characteridics anong the habitat patches. The result tells us that the marsh habitats are nogly close to arable land and sdta kdi

land. As dt-dkdi land isdten tranderred from arable land , the adjoining relaionship between marsh land and arable land and
st-dkdi land is urfavorable for Red-crown crane to inhabit or breed in the marsh hahitats. This d < means that the Red crown
crane habitat is faced with savere human digurbance. Fndly, the spatid fragmentation o the Redcrown crane’ habitet is
andyzed. Acoording to former gudies, Redcrown cranes primarily choose reed marsh patches as their hahbitats. But beng a
suitable habitat , a reed marsh patch mug possess of favorable landscape characteridics, e. g. , the miriimum reed marsh patch sze
(>30 hnf) , the least disance ( <15 m) from the habitat patch to the closest water body. I-ixvain activities a0 put negative
dfects on the sdection of a habitat , © that reed marsh patches within a Gigance of 1.5 km to resdentia area or roads are ot
oconddered as Red-crown crane’ habitat here. Thus ther< is only 13,630.1 ha of reed marshes suitable for red-crown crane
inhakiting in the tota 19 ,567. 0 ha reed marshes while cond daring the albove mertioned condraints to habitats.

Key words:andyss; habitar aructure; Red-crown craile; Xianghai Nationd Naure Reserve; RS & GIS
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! Table 1 Dexription anc grade for factors causing Red -crown crane’ s
' habitat fi agmentation in research area
Qasdfication Leved Degription
30nt B
Road
15m \
Settlements
2.1
2000 2 )
1 1 “ ” ’ 23 48 % ’ ’
18.87 %, 10% , 45
434.82 hnt | 100 hn 8 95.5%, :
: 304.29 hnt ,
1976 ,
40 %, 1.8 70 %,
2
Table 2 The landscape pattern characterigics in ressarch area
Area . Mean sze
T Proportion Dengty Perimeter >
Qassfication Number
) (%) (No. /hvr?) () o patch(hm)
Farmand 15436. 50 14.88 107 0.10 98. 47 144.27
Forest land 15295. 00 14.75 214 0.21 109. 13 71.47
Gasdand 24349. 25 23.48 161 0.16 150.31 151.24
Weter area 10650. 00 10.27 35 0.03 39.76 304.29
Stlements 809. 50 0.78 40 0.04 9.37 20.24
Sand land 306. 25 0.30 6 0.01 3.13 51.04
SHt-dkdi land 17297.25 16. 68 116 0.11 100. 04 149.11
Wetlands 19567. 00 18.87 45 0.04 81.59 434. 82
2.2
2.2.1 3

. ) ) 39 %
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31%, , 30 % 26 %,
19.9% 21.7% ,
( 13.5%) ,
3
Table 3 The adjacency o Wetlands patches edge adjoining to others in ressarch area
Forest Water Sand
Farmand land Gasdand area Settlements land SHt-dkdi land
Commund length (km) 135.3 37.6 264.5 37.7 2.8 0.8 201.6
Percentage ( %) 19.9 5.5 38.9 5.5 0.4 0.1 29.6
Gommuna frequency (time) 65 28 A 30 4 1 7
Percentage ( %) 21.7 9.4 3.4 10 13 0.3 25.8
2.2.2 ARC/INFO 4
Centroidiabel s Table 4 The Connectivity Index o Wetlands Patches in ressarch area
. . , Year 1976 1986 1996 2000
Roi ntdi sance
. Pl 0. 106 0. 085 0.079 0.077
(Di) ,
L 4 1
) (0.0233 0.0019) ,
, , 1976 0. 106
2000 0.077,
2.3
( ) : 5 .
2039.6 hnt | 19564. 8 hnf 17525. 2 hnf
3845.1 hnt' | 124.6 hnt 3720.5 hnt
13680. 1 hn'
5 (h?)
Table 5 The results o habitats fragmentation in ressarch area(hn?)
Behaviord fragment_habitats
Rotential hahitats Physica fragment hahbitats Road Settlements Qiitable habitats
19564. 8 17525. 2 124.6 3720.5 13680. 1
3
(D , , 19564. 8
hnt 17525.2 hnt' | 15558. 6 hm' ,
, 7884.6 hnt |, 50.7 %, 60 %
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1989 ( ) , 36% 1.99
10% ,
, 2001 2002 20 ,2003 30a
) —
, 2000 19564. 8 hnt | 45 100 hnt 8
: 13680. 1 hnt , " 2000 46
: 297.4 hnt | (221 355 hnt
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