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Delineation of ecological space with habitat protection and connectivity maintenance

functions in Evenki Autonomous county
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Abstract: The natural habitat shrinkage and fragmentation is severe due to the combined human activities influence and
climate change. Protection of habitat and maintenance of connectivity between habitats play an important role in biodiversity
conservation. The ecological status of Inner Mongolia is related to China’s ecological security, and Ewenki Autonomous
county is located in the northeast of Inner Mongolia Autonomous Region, with diverse landscapes such as mountains, water,
forests, fields, grass, sand, cities, villages, and mines within its territory. In recent years, with the protection of basic
grasslands and the construction of various protected areas, the quality of the natural ecology has been greatly improved.

However, the contradiction between human and land still exists, and the development of agricultural and animal husbandry
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activities and the exploitation of mineral resources pose varying degrees of threats to wildlife habitats and migration corridors.
Taking Ewenki Autonomous county as study area, this study constructs matrix resistance surface and the identifies habitat
patches of each species based on the training results between corresponding species occurrence data and environmental
factors simulated by MaxEnt model, which are used to model habitat networks by Least Cost Path Model (LCM), then
improves the LCM in terms of effective simulation path effectiveness sifting and corridor with meaningful width generating,
and finally delineates the ecological space with the aim of habitat protection and connectivity maintenance by integration of
each habitat network, and verifies the protection effectiveness of the integrated network using correlation length index. The
results indicate that; (1) the ecological space plays an important role in habitat protection, with the protection rate of
100% for key characteristic species and average protection rate of 88% for other species; (2) The ecological space plays a
significant role in maintaining the habitat connectivity of all studied species, and significantly improves the habitat
connectivity of species crested grebe ( Podiceps cristatus) , great tit ( Parus major) , great spotted woodpecker ( Dendrocopos
major) , swan ( Cygnus), red fox ( Vulpes vulpes), and Eurasian sparrowhawk ( Accipiter nisus), with the maximum
increase of 626% , according to the assessment of correlation length index; (3) The area of ecological space is only 25.1%
of the total area of Evenki Autonomous county, leaving a large space for the development of human activities such as
agriculture and animal husbandry; (4) The Yimin River is not only an important ecological axis in Evenki Autonomous
county, but also a social and economic development axis, and attention should be paid to coordinate the relationship
between ecological protection and social-economic development; (5) The poor connectivity between habitats is found in the
southeast of Evenki Autonomous county, and it is necessary to enhance the connectivity of habitats in this area by the

ecological protection and recovery of the tributaries of the upper reaches of the Yimin River.

Key Words: habitat network ; Ecological space; Habitat connectivity; Species distribution model; Least cost path model;

Evenki Autonomous county
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Fig.2 Distribution maps of occurrence probability of each species
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Fig.3 The spatial distribution maps of simulated habitats and paths of each species
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Fig.4 Seven levels of habitat networks of focal species
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Table 1 Structure evaluation of habitat networks of each level
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10 network BRARAK 0 0 0 0 0 0 0
CL A (1000 km) 426 723 297 368 4547 420 1022
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CL 3T/ % 17 0 1 0 0 2 0
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Fig.5 The spatial distribution maps of habitat network of focal species based on a 50 level corridor
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Table 2 Habitat coverage rate and comparison of network structure under the ecological space
AN BT M4 CL A (1000 km)
HEAS 7 AT, CL values of different levels of habitat networks( 1000 km)
LR U 7S i1 5% % Fapere—
Species name Habitat coverage by 50 ZEgy 60 ZEg 70 24k A I i
ecological spaces Level 50 Level 60 Level 70 Covctrage by
ecological space
Rk b Podiceps cristatus 99 222 258 266 1614
K14 Parus major 100 518 549 633 1320
KEEE A Dendrocopos major 100 739 773 850 1386
KIG Cygnus 98 63 63 63 423
i) Vulpes vulpes 100 456 545 758 1352
i3 Accipiter nisus 100 394 424 460 1452
WALMIES Phylloscopus borealis 100 434 487 658 616
#9485 Motacilla alba 100 4550 4584 5490 4871
ML Milvus migrans 100 333 353 893 583
TR Tadorna ferruginea 99 2863 2875 2901 2880
B Ardea cinerea 79 5746 6690 11142 5814
£53L1 Anas platyrhynchos 69 9019 13552 22869 9011
24 Aix galericulata 71 4686 5057 9161 4728
BEH IS Perdix dauurica 76 2878 3196 5864 3171
A 598 Phalacrocorax carbo 90 2505 3469 6157 3385
IRFHE Phasianus colchicus 88 2763 3489 6986 3409
250 Martes zibellina 100 1047 1205 2878 1923
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Fig.6 Ecological space of Evenki Autonomous county with habitat protection and connectivity maintenance functions
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