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Abstract
Ecological security constitutes a critical safeguard for human security and sur-
vival. In recent years, the continuous reduction of biological habitats has ren-
dered ecological issues increasingly prominent. The construction of ecological
security patterns represents an effective approach to biodiversity conservation.
Burqin County, Xinjiang, was selected as the study area. The InVEST and
PLUS models were employed to analyze and predict the spatiotemporal evo-
lution characteristics of habitat quality and identify ecological source areas in
Burqin County from 2000 to 2030. Circuit theory was utilized to determine the
spatial extent of ecological corridors and key areas for biodiversity conservation.
Optimal ecological corridor widths were selected for ecological protection zones
of varying priorities, and differentiated protection strategies were proposed. The
results indicate: (1) From 2000 to 2020, the habitat quality in Burqin County
remained at a medium level, with an average habitat quality index of 0.4978,
exhibiting an overall trend of initial decline followed by a slight increase; from
2020 to 2030, the habitat quality index in Burqin County continues to increase.
(2) The study identified 1059.83 km2 of ecological source areas, 684.26 km2

of construction source areas, 69 ecological corridors, and 42 ecological pinch
points in Burqin County; based on the resistance threshold points during the
expansion of the two types of source areas, the study area was partitioned into
distinct ecological protection zones and their conservation priorities were es-
tablished, which were subsequently refined using data on important ecological
protection sites in Xinjiang. (3) Based on wildlife species within different zones,
optimal-width ecological corridors were selected and their spatial extents were
determined, ultimately proposing a three-dimensional ecological differentiated
protection strategy to provide references for county-level ecological protection
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and regional development.
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Abstract

Ecological security is fundamental to human well-being and long-term sustain-
ability. However, the ongoing degradation of biological habitats has intensified
ecological challenges, highlighting the urgent need for effective biodiversity con-
servation strategies. This study examines Burqin County in Xinjiang, China, to
develop an ecological security framework by analyzing habitat quality dynam-
ics and identifying priority conservation areas. Using the InVEST and PLUS
models, we evaluated the spatiotemporal evolution of habitat quality from 2000
to 2030 and mapped ecological source areas. Circuit theory was applied to
delineate ecological corridors, ecological pinch points, and key biodiversity con-
servation zones. Based on optimal corridor widths and conservation priorities,
differentiated protection strategies were proposed. The key findings are as fol-
lows: (1) From 2000 to 2020, habitat quality in Burqin County remained at
a moderate level, with an average habitat quality index of 0.4978. The trend
initially showed a decline, followed by slight recovery, while projections indicate
a continuous improvement in habitat quality from 2020 to 2030. (2) The study
identified 1059.83 km2 of ecological source areas, 684.26 km2 of construction
source areas, 69 ecological corridors, and 42 ecological pinch points. Resistance
thresholds during source area expansion were used to partition the region into
distinct ecological protection zones with prioritized conservation levels. These
results were cross-validated with data from Xinjiang’s significant ecological pro-
tection areas. (3) Zone-specific ecological corridor widths were determined by
considering the spatial distribution of wildlife species, ensuring accurate delin-
eation of their extents. (4) Finally, three-dimensional differentiated protection

chinarxiv.org/items/chinaxiv-202504.00304 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00304


strategies were proposed based on the priority protection areas, providing a
reference for county-level ecological conservation and regional development.

Keywords: habitat quality; ecological corridors; ecological security pattern;
ecological reserve; differentiated protection strategy

1. Introduction
With ongoing urbanization and modernization, human disturbance to ecosys-
tems has intensified, leading to ecological instability, biodiversity loss, global
warming, and deteriorating air quality. These ecological security issues have
significantly hindered the coordinated development of socio-economic and envi-
ronmental systems. In response, the“14th Five-Year Plan for Territorial Space
Ecological Restoration in Xinjiang Uygur Autonomous Region”emphasizes the
need to accurately identify existing ecological problems and select the most ap-
propriate ecological protection and restoration measures based on Xinjiang’s
landscape patterns and current ecological conditions. The report of the 20th
National Congress of the Communist Party of China further stresses the need
to comprehensively strengthen ecological environmental protection and build a
solid ecological security pattern. The Convention on Biological Diversity also
notes that progress in global biodiversity conservation and effective manage-
ment remains limited. Consequently, determining optimal ecological protection
areas, establishing conservation priorities under different management scenar-
ios, and proposing effective management recommendations have become critical
challenges.

Constructing ecological security patterns represents an effective approach to rec-
onciling the conflict between regional development and ecological conservation.
This approach has evolved into a standard research paradigm involving “iden-
tifying ecological sources, constructing ecological corridors, and extracting eco-
logical nodes.”Ecological sources refer to habitat patches with high ecological
capacity that play crucial roles in regional ecosystems, while ecological corri-
dors—first proposed in the early 20th century based on connectivity theory—are
channels connecting major habitat patches to facilitate the flow of species, genes,
energy, and materials. Recent studies have predominantly used the minimum
cumulative resistance model to construct ecological corridors, but this method
cannot explicitly define the spatial extent of corridors or identify critical nodes.
Determining the spatial range of ecological corridors has gradually become a
research focus. To transform corridors into landscape entities with spatial di-
mensions, scholars have attempted various methods to define corridor width.
However, existing studies often treat ecological corridors as homogeneous land-
scapes and determine width based on corridor type and construction purpose,
neglecting local impacts and the specific biological species requiring protection.

Priority protection areas are specific regions with rich species diversity, and their
identification is key to biodiversity conservation and sustainable development.
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Current approaches primarily rely on biodiversity hotspots and gap analysis,
but some identified priority areas include regions with significant human impact,
which is detrimental to ecological conservation. Ecological security patterns can
help exclude anthropogenic influences when establishing priority protection ar-
eas, thereby constructing networks that maintain regional ecosystem integrity
and ecological process continuity. This study establishes a coherent biological
flow network based on ecological corridor spatial range identification to deter-
mine priority areas for ecosystem conservation and achieve effective regulation
of ecological processes.

This research focuses on Burqin County, Xinjiang, using the InVEST model and
circuit theory to analyze habitat quality spatiotemporal evolution from 2000 to
2030, identify ecological source areas, determine ecological corridor spatial ex-
tents and key biodiversity conservation zones based on local biological character-
istics, delineate optimal corridor widths for different priority zones, and propose
differentiated protection strategies. The objective is to provide a scientific basis
for future ecological conservation and planning at the county level.

1.1 Study Area
Burqin County is located in the Altay Prefecture of Xinjiang Uygur Autonomous
Region, covering a total area of 10,500 km2. It borders Mongolia, Russia, and
Kazakhstan, with a border length of 171.8 km. The county features diverse
ecosystem types and hosts numerous national first- and second-class protected
animal species. The terrain slopes from northeast to southwest, showing a north-
high-south-low pattern, with a longer north-south axis and narrower east-west
width [Figure 1: see original paper]. The ecological environment is complex and
fragile, facing issues such as land desertification and soil erosion, making it an
appropriate study area for analyzing habitat quality evolution and identifying
priority conservation areas based on ecological security patterns.

1.2 Data Sources
Meteorological data (precipitation, temperature, relative humidity, and poten-
tial evapotranspiration) were obtained from the National Earth System Science
Data Center. LANDSAT series remote sensing satellite data were processed
through the Google Earth Engine cloud computing platform (including cloud
removal, cloud shadow removal, and stripe misalignment correction). Popula-
tion density data were sourced from WorldPop. Grazing intensity data were
obtained from the National Ecological Science Data Center. Road data were
acquired from the Geographic Remote Sensing Ecological Network. Land use
data were provided by the Resources and Environmental Sciences Center of the
Chinese Academy of Sciences. Slope and elevation data products were obtained
from the Geospatial Data Cloud website. Socio-economic data were collected
from the Burqin County People’s Government official website. Important eco-
logical protection area data were sourced from the Xinjiang Department of Nat-
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ural Resources. All spatial data were unified to a spatial resolution of 30 m and
projected using the Krasovsky 1940 Albers coordinate system.

1.3 Research Methods
The research framework is illustrated in [Figure 2: see original paper]. The In-
VEST model was used to measure habitat quality in the study area from 2000
to 2030, thereby identifying ecological source areas in Burqin County. Urban
land units were selected as construction source areas. Minimum cumulative re-
sistance surfaces were constructed, and circuit theory was applied to determine
ecological corridors. Based on the different resistance values of ecological and
construction source area expansion, ecological protection zones with different
priorities were delineated. According to the landscape heterogeneity and key
protected species in each zone, optimal ecological corridor widths and priority
conservation and restoration areas were determined. The ecological security pat-
tern construction results were integrated into differentiated restoration modes
to formulate tailored ecological protection strategies for different priority zones,
thereby enhancing the efficiency of regional ecological conservation measures.

1.3.1 Source Area Identification

This study utilized the Habitat Quality module of the InVEST model to simulate
the impact of land use type changes on regional ecosystem service functions and
generate visualized habitat quality assessment results. The calculation formula
is as follows [25]:

𝑄𝑥𝑗 = 𝐻𝑗 (1 − 𝐷𝑧
𝑥𝑗

𝐷𝑧
𝑥𝑗 + 𝑘𝑧 )

where 𝑄𝑥𝑗 represents the habitat quality index of grid cell 𝑥 in land cover type 𝑗;
𝐻𝑗 is the habitat suitability of land cover type 𝑗; 𝐷𝑥𝑗 is the habitat degradation
degree of grid cell 𝑥 in habitat type 𝑗, with a relative habitat suitability score of
1; 𝑘 is the half-saturation constant, taken as half of the maximum degradation
degree (obtained from model calculation); and 𝑧 is a normalization constant, set
to 2.5.

By reviewing relevant literature [26-27], this study determined the maximum
impact distances and weights of 5 threat sources, combined with current land
use status and referenced similar study area literature [28-29] to determine the
sensitivity of different land types (Table 1, Table 2). Finally, areas with excellent
habitat quality and area no less than 2 km2 were selected as ecological source
areas, while construction land patches no less than 2 km2 were selected as
construction source areas [30].
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1.3.2 Land Use Simulation

The PLUS model is a rule-mining framework based on land expansion analysis
strategy (CARS) with multi-type random seed mechanisms, capable of deeply
investigating factors causing land use change and dynamically simulating such
changes over time and space [31]. This study referenced existing literature [32-
33] and selected 7 socio-economic factors: population density, roads, grazing
intensity, distance to construction land, elevation, annual average temperature,
annual average precipitation, potential evapotranspiration, and relative humid-
ity as driving factors. Based on a natural development scenario, habitat quality
in 2030 was explored. This scenario focuses only on land use changes caused
by human and natural processes, thereby maximizing the continuation of estab-
lished development trends and maintaining historical land use change patterns.
The land use demand predictions for 2030 were based on Markov chain predic-
tions using land use data from 2000 to 2020. The simulated land use map for
2030 was validated against the actual 2020 land use map, yielding a Kappa co-
efficient of 0.87, indicating high accuracy and meeting simulation requirements.

1.3.3 Resistance Surface Construction

The spatial distribution of various land types is relatively dispersed, creating
resistance for ecological flow processes, with ecological source area expansion
experiencing varying resistance levels across different regions. This study estab-
lished resistance surfaces using a comprehensive index method [34], calculated
as:

𝑍 =
𝑛

∑
𝑖=1

𝑊𝑖 × 𝐴𝑖

where 𝑍 is the comprehensive resistance value; 𝑊𝑖 is the weight of resistance
factor 𝑖; 𝐴𝑖 is the score of resistance factor 𝑖; and 𝑛 is the number of resistance
factors.

By referencing relevant literature [35-36] and considering the actual conditions
of Burqin County, this study selected 8 resistance factors highly correlated with
both ecological and construction source area expansion processes, using the
same resistance factor system for both. The natural breaks method was used
to determine classification criteria for each resistance factor, and the analytic
hierarchy process determined each factor’s weight (Table 3).

1.3.4 Ecological Protection Zoning

Ecological protection zoning can achieve higher conservation efficiency at lower
cost. The minimum cumulative resistance values for both source types were
calculated separately. Based on the relationship between resistance difference
values and grid cell counts, the resistance threshold method [28,33] was applied
as the ecological protection zoning standard. When a certain expansion process
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passes a mutation point, the resistance difference value changes abruptly, allow-
ing land before and after the mutation point to be classified as different types.
The relationship between resistance difference values and grid cell counts was
statistically analyzed to partition ecological protection zones in Burqin County.
The calculation formula is:

𝑅 = 𝑅生态 − 𝑅建设

where 𝑅 is the minimum cumulative resistance difference; 𝑅生态 is the minimum
cumulative resistance value for ecological source area expansion; and 𝑅建设 is the
minimum cumulative resistance value for construction source area expansion.

1.3.5 Ecological Corridor and Pinch Point Identification

Circuit theory models assume that during species migration from source areas,
different landscape surfaces (i.e., different resistance values) generate different
current densities. This method can simulate biological migration routes between
ecological sources through current direction and determine ecological corridor
spatial extents by measuring cumulative current values [37]. This study used
the Linkage Mapper tool to identify ecological corridor directions, with corridor
ranges determined by cumulative current values. The Circuitscape open-source
program was then used in multi-pair-one mode to connect different ecological
sources, inputting current sequentially to other sources for flow iteration, identi-
fying areas with the highest cumulative current density in corridors as ecological
pinch points. Corridor width selection was based on relevant references [38-39],
with different widths selected for target protected species in different regions.

2 Results
2.1 Spatiotemporal Evolution of Habitat Quality

From 2000 to 2020, the average habitat quality indices for Burqin County were
0.4978, 0.4953, and 0.4978, respectively, indicating moderate habitat quality
with an overall trend of initial decline followed by slight improvement. Dur-
ing the study period, the proportion of areas with general habitat quality in-
creased rapidly from 38.45% to 42.31%. Poor and very poor habitat quality
areas showed a slight decline after 2015, while good and excellent areas grad-
ually increased, demonstrating an overall improving trend. Under the natural
development scenario, grassland area continued to increase from 2020 to 2030,
while the expansion rate of unused land decreased, with the average habitat
quality index rising to 0.5032.

Spatially, habitat quality in Burqin County shows significant spatial variation,
with a pattern of high quality in the central region and low quality at the north-
ern and southern ends. Better habitat quality areas are mainly distributed in
the northern and central mountainous regions, where land use types are pri-
marily forest, grassland, and water bodies with high vegetation coverage. The
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southern oasis region mostly exhibits moderate and poor habitat quality, with
land use types including cultivated land, construction land, and some unused
land, where human development activities cause certain disturbances. Very
poor habitat quality areas are mainly distributed in the northern desert region
and southern urban development zone, dominated by bare land and construc-
tion land. Overall, the spatial pattern of habitat quality in Burqin County is
primarily influenced by land cover types, showing distinct spatial differences
[FIGURE:3, FIGURE:4].

2.2 Ecological Security Pattern Construction

2.2.1 Source Area Identification This study selected ecological source ar-
eas totaling 1059.83 km2, accounting for 10.09% of Burqin County’s total area.
The main land use types are forest, grassland, and water body, including major
forest patches, wetlands, and nature reserves within the study area, showing a
“more in the north, less in the south”spatial pattern. Different land use types
have different ecological conservation levels, indicating that land use type is an
important factor affecting ecological source selection. Construction source areas
of 684.26 km2 were selected, accounting for 6.52% of the county area, concen-
trated in the southern part of Burqin County as the township construction zone
[Figure 5: see original paper].

2.2.2 Resistance Surface Construction Ecological flows encounter differ-
ent obstacles when passing through various land types, with ecological and con-
struction source area expansion having different resistance surfaces [Figure 6:
see original paper]. In Burqin County’s ecological expansion resistance sur-
face, the minimum value is 1 and the maximum is 100. The northern region is a
medium-low resistance area for ecological expansion, with large water bodies and
forest lands, while the southern region is mostly high resistance as a dense town-
ship construction area. The construction expansion resistance surface shows the
opposite distribution, with minimum resistance of 1 and maximum of 100, con-
sistent with the assignment in Table 3. Landscape connectivity is disrupted
by bare land in the north and construction land in the south, with high resis-
tance values in both areas hindering species movement and normal ecological
processes.

2.2.3 Ecological Corridor Identification Identifying ecological corridors
is crucial in ecological security patterns, maintaining landscape connectivity
between source areas while preserving species dispersal for biodiversity conser-
vation. This study identified 69 ecological corridors, classified as important or
potential ecological corridors. There are 10 important ecological corridors with
a total length of 724.54 km, including 4 corridors under 10 km, 3 between 10-20
km, and 3 between 20-60 km, with the longest reaching 354.34 km. Potential eco-
logical corridors total 59.92 km. Ecological corridors connect ecological sources
to meet the needs of ecological flow movement and energy transfer. Northern
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ecological sources are densely distributed while southern sources are sparse, re-
sulting in more short important corridors in the north connecting nearby sources,
and longer important corridors linking central and southern sources to enhance
connectivity of central patches.

Ecological pinch points are critical corridor areas that serve as stepping stones
for biological flow of birds and small mammals. Red high-value areas of cu-
mulative current represent these stepping stones, with this study identifying
42 ecological stepping stones covering 13.79 km2, relatively evenly distributed
across Burqin County.

When constructing ecological corridors, source-to-source cumulative current val-
ues were calculated to determine corridor spatial extents. Corridor thresholds
were set at 30 m, 38.39 m, 50.73 m, and 976.96 m, corresponding to average
widths of 17.59 m, 30.75 m, 461.62 m, and 53.89 m, respectively, yielding differ-
ent corridor width distributions [Figure 7: see original paper]. Corridor width
significantly impacts ecological function—excessively wide corridors result in low
current density and increased predation risk, while overly narrow corridors cre-
ate edge effects that reduce edge and interior species numbers. Large wildlife
typically requires larger activity areas and thus wider corridors.

2.3 Determining Ecological Priority Protection Areas

Establishing protection zones can reduce habitat loss and protect biodiversity.
Different priority ecological protection zones were delineated based on minimum
cumulative resistance differences from the two source area expansions. Areas
with negative resistance difference values were classified as ecological function
key zones, located in northern Burqin County. According to Xinjiang’s im-
portant ecological protection area data, the main protected species in this zone
include argali, red deer, moose, forest musk deer, snow leopard, sable, purple
marten, and lynx. Based on relevant literature and these key species, a corri-
dor threshold of 976.96 m was selected, with a maximum width of 461.62 m to
accommodate large mammal movement.

Using the resistance threshold method, the ecological function key zone was
further subdivided into ecological core zones and ecological optimization zones.
Ecological core zones account for the highest proportion at 32.18%, serving as
first-level ecological protection areas and priority conservation zones that are
critical for maintaining ecosystem functions and ensuring ecological security.
This zone should adhere to bottom-line thinking, with land planning focusing
on national reserves and other ecological lands to maximize ecosystem service
values. Ecological optimization zones account for 23.98%, serving as second-level
ecological protection areas with relatively good ecological quality that primarily
buffer and protect the ecological core zones while optimizing nearby areas.

Areas with positive resistance difference values were classified as ecological func-
tion conservation zones, located in southern Burqin County. According to Xin-
jiang’s important ecological protection area data, the key species requiring
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protection in this zone are rock ptarmigan and Dalmatian pelican. Based on
relevant literature and these species, a corridor threshold of 53.89 m was se-
lected, with a maximum width of 15.37 m to accommodate bird and small
animal movement. This zone was further subdivided into ecological transition
zones and ecological restoration zones. Ecological transition zones account for
32.02%, serving as third-level ecological protection areas with lower ecological se-
curity levels as reserve areas for cultivated land and urban expansion, featuring
intensive human activities. Development should be planned reasonably to avoid
important ecological protection areas. Ecological restoration zones account for
the smallest proportion at 11.82%, serving as fourth-level ecological protection
areas for urban construction, farmland reclamation, and residential expansion,
with extremely low ecological security levels requiring attention to ecological
restoration and protection during development [Figure 8: see original paper].

When determining biological corridor spatial extents, the impact of width on
land use structure and ecological landscape pattern distribution must be con-
sidered. Examining surrounding landscape structure and function can enhance
ecological network stability and sustainability while ensuring corridor construc-
tion does not excessively impact residents or infrastructure within the width
range, thereby avoiding unnecessary interference and excessive social cost con-
sumption. To verify corridor feasibility, land cover maps were overlaid to ana-
lyze the proportion of each land use type within corridors [Figure 9: see original
paper]. The results show that construction land and cultivated land occupy
small proportions, while forest, grassland, and water body occupy large areas,
confirming the feasibility of the proposed corridor widths and ranges.

2.4 Differentiated Protection Strategies

Based on the four ecological protection zones with different priorities, three-
dimensional differentiated protection strategies were proposed from the perspec-
tive of efficient ecological conservation and coordinated economic development.
The ecological core zone is the priority protection area located in the north-
ern high-altitude region, featuring two major lakes (Akkule Lake and Kanas
Lake) with crucial ecological conservation functions. Although habitat quality
is high and human activities are minimal, soil erosion and grassland degradation
have resulted in extensive bare land, sand, and Gobi. Conservation and restora-
tion funds should be prioritized for this zone, combining natural recovery with
artificial assistance (e.g., vegetation replanting, erosion control) to protect eco-
logical sources. Corridor construction faces low resistance and cost, requiring
protection and monitoring to prevent land degradation from damaging corri-
dors. For ecological pinch points, priority should be given to ecological barrier
construction and vegetation restoration to ensure functional stability. Natural
protection core areas should be strictly controlled, with some severely degraded
areas closed for forest regeneration.

The ecological optimization zone is located in medium-high altitude areas with
large grasslands and fragmented forest lands, primarily used for grazing. This
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zone provides a buffer for ecological core zones and should focus on improv-
ing livestock breeding efficiency and scientific pasture management to prevent
overgrazing from damaging corridors. Although ecological sources and corridors
experience human interference, measures such as local closure, grassland restora-
tion, and vegetation reestablishment in degraded forest lands can gradually re-
store ecological functions. Ecological pinch points require special protection
through buffer zone establishment and reduced human activity intensity.

The ecological transition zone is located in medium altitude areas with extensive
cultivated and unused lands experiencing rapid development. Facing higher
ecological risks due to more human activities than the optimization zone, this
zone should improve cultivated land utilization and plan ecological protection
land by combining ecological red lines with ecological sources. Ecological source
protection can be achieved through farmland ecological buffer belts to form
small but stable sources. With poor ecological foundations, corridors should
be planned through width reduction and green buffer belts to ensure normal
biological flow. Ecological pinch points require refined management; although
small in area, their degradation or loss would affect overall corridor connectivity.
Therefore, corresponding ecological buffers must be established, law enforcement
strengthened, and regulations improved to strictly prohibit any occupation of
pinch points.

The ecological restoration zone consists mainly of cultivated and construction
land with intensive human activities, fragmented ecological land, and low alti-
tude. Green infrastructure should be vigorously developed to maintain existing
habitat quality levels while ensuring orderly township economic development.
Ecological source protection primarily relies on planning and protection of semi-
natural ecosystems such as parks and suburban green spaces to provide limited
ecological habitats. Corridors in this zone are relatively narrow, requiring em-
bedded or artificial corridor solutions such as urban greenways and rooftop
greening to achieve local connectivity. Ecological pinch points require the most
urgent restoration measures—once fragmented, immediate recovery actions are
needed to prevent serious impacts on regional ecosystem connectivity. Measures
can include constructing ecological bridges across roads and installing biological
passage culverts to reduce human interference.

3 Discussion
Ecological protection zone delineation is a critical step in implementing differ-
entiated ecosystem conservation policies. Given limited investment in ecolog-
ical protection and restoration, comprehensive protection is unrealistic. This
study partitions protection zones based on ecological security patterns to clar-
ify conservation objectives and restoration priorities for different priority areas,
achieving greater ecological benefits with smaller investments. The study uses
InVEST and ArcGIS 10.6 Linkage Mapper tools to construct Burqin County’
s ecological security pattern. However, the PLUS model’s driving factors are
influenced by data availability. Future work should integrate more land use
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change influencing factors to improve simulation accuracy. Due to data limi-
tations, not all relevant factors were considered in constructing the ecological
security pattern. Future research should enrich resistance surface indicators,
such as socio-economic factors and existing green infrastructure.

4 Conclusion
This study comprehensively analyzed habitat quality spatiotemporal evolution
in Burqin County from 2000 to 2030 using the InVEST model, identified eco-
logical source areas, determined optimal ecological corridor widths based on
circuit theory and local biological characteristics, constructed ecological secu-
rity patterns by integrating resistance thresholds from ecological and construc-
tion source expansions, delineated different protection zones with prioritized
conservation levels, and proposed three-dimensional differentiated protection
strategies based on priority zones. The main conclusions are:

(1) The average habitat quality indices for Burqin County from 2000 to 2020
were 0.4978, 0.4953, and 0.4978, respectively, remaining at a moderate
level with an overall improving trend. Spatially, habitat quality shows
significant variation with a central-high, north-south-low pattern.

(2) The study identified 1059.83 km2 of ecological source areas and 684.26
km2 of construction source areas, showing a “more in the north, less
in the south”pattern. A total of 69 ecological corridors were identified,
including 10 important corridors (724.54 km total length) and 59 potential
corridors (354.34 km total length). Forty-two ecological stepping stones
were extracted, covering 13.79 km2 with relatively even distribution.

(3) For the northern ecological function key zone, a corridor threshold of
976.96 m was selected (maximum width 461.62 m) for large mammal
movement. For the southern ecological function conservation zone, a
threshold of 53.89 m was selected (maximum width 15.37 m) for bird and
small animal movement. The zones were further subdivided into ecologi-
cal core zones (32.18%, first-level), ecological optimization zones (23.98%,
second-level), ecological transition zones (32.02%, third-level), and ecolog-
ical restoration zones (11.82%, fourth-level).

(4) Considering Burqin County’s geographical location and socio-economic
conditions, three-dimensional differentiated protection strategies were pro-
posed from the perspective of efficient ecological conservation and coor-
dinated economic development, providing optimization recommendations
for Burqin County’s ecological layout.
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