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The effects of different land-use scenarios on habitat carrying of

indicator species in the Liaohe River Delta wetlands

L1 Xiao-Wen, XIAO Du-Ning,HU Yuan-Man (1. Institute of Applied Ecologys Chinese Academy of
Science, Shenyang 110015, China)

Abstract: To quantify the ecological consequences of the landuse scenarios of Liaohe Delta Wetland,
LEDESS-model (Landscape Ecological Decision and Evaluation Support System) was employed to model
effects of the scenarios on breeding carrying capacity (BCC) of indicator species (i.e. Red-crowned Crane
and Saunder’s Gull). The result indicates that, wetland mitigation (scenario A) can both greatly improve
the breeding carrying capacity of Red-crowned Crane and Saunder’s Gull except maintaining “no-net-loss”
of the natural wetland even under the pressure of large-scale regional agriculture development. Habitat
management applied to reduce the effects of habitat fragmentation., i. e. scenario B can remarkably enhance
the BCC of Red-crowned crane also. but the optimizing effects on BCC of Saunder’s Gull are much inferior
to the scenario A. The modeling results of scenario C illustrated that the “scrolling” development mode
can efficiently mitigate the negative impact of regional agriculture development on habitat suitability of in-
dicator species, thus the BCC of both indicator species can keep relatively stable compared with the current
situation. Besides, the results showed that when home range of Red-crowned crane increased from 100hm*
to 600hm?*, and breeding size of saunder’s Gull varied from 100m?*/individual to 1600m?/individual, the
BCC firstly declines sharply then becomes constringent and remains stable. this characterizes the habitat
structure which contains several large core habitats combined with much more marginal ones with small

size, and especially highlights the importance of the core habitat to the indicator species with large home
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range or breeding size.
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Table 1 The knowledge table to quantify the breeding car-

rying capacity of Red-crowned crane with home range of

400hm?
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Table 2 TH knowledge table to identify the breeding ca-

pacity of Saunder’s Gull with breeding habitat size of 200

square meter/individual

( X )
The total value of breeding habitat
quality (number of grids X the value

of breeding habitat quality)

( )
Habitat carrying
capacity

(breeding pairs)

(

X

)

The total value of breeding habitat

quality (number of grids X the value

of breeding habitat quality)

( )
Habitat carrying
capacity

(breeding pairs)

From To
0 40000 0
40001 80000 1~2
8001 200000 2~5
200001 400000 5~10
400001 1000000 10~25
1000001 2000000 25~50
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Fig. 2 The modeling results of breeding carrying capacity of Red-crowned Crane with home range of 300hm?

Table 3 The breeding carrying capacity of Red-crowned Crane with different home range from 100hm? to 600hm?

( )

The breeding habitat carrying capacity of Red-crowned Crane based on different home

Scenario ranges (breeding couples)

100hm? 200hm? 300hm? 400hm? 500hm? 600hm?

Current situation 72~167 34~176 17~39 13~29 9~21 7~15

A Scenario A 135~291 56~129 37~89 20~57 24~52 19~41

B Scenario B 150~338 67~150 44~97 27~60 23~51 18~41

C Scenario C 62~142 29~66 16~37 13~29 9~21 7~15
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Fig. 3 The modeling results of breeding habitat carrying capacity of Saunder’s Gull under different scenarios with

the breeding habitat size
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Table 4 The BCC of Saunder’s Gull with different breeding habitat size under current situation and the scenarios

( )
The breeding habitat carrying capacity (breeding individuals)of Saunder’s Gull based on the

different breeding habitat size(100~1600m?/individual)

Scenario
100hm? 200hm? 400hm? 800hm? 1600hm?
Current situation 720~1800 470~1100 212~470 82~270 73~230
A Scenario A 2680~5750 1280~2720 513~1330 234~740 216~660
B Scenario B 1170~2900 671~1510 571~1210 331~760 263~580
C Scenario C 720~1800 470~1100 212~470 82~270 73~230
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