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Abstract

Against the backdrop of new-type urbanization, Gonghe County in Qinghai
Province serves as a critical node in the construction of the Lanzhou—Xining ur-
ban agglomeration and represents a typical desert ecological fragile zone. The
coordinated development of its economy and ecology holds significant impor-
tance for establishing the Hainan Prefecture Sustainable Development Agenda
Innovation Demonstration Zone. Based on land use data from three periods
(2000, 2010, and 2020), this study employs the InVEST model to investigate
the spatiotemporal distribution of habitat quality and its effect variation charac-
teristics in Gonghe County from 2000 to 2020, and further applies Geodetector
and local spatial regression to analyze the influencing factors of habitat quality
and their mechanisms. The results indicate that: (1) The overall habitat quality
in Gonghe County showed an upward trend from 2000 to 2020, with mean values
of 0.612 (2000), 0.626 (2010), and 0.627 (2020), respectively. The spatial distri-
bution exhibited significant regional heterogeneity, presenting a pattern of high
values in the north and low values in the south. (2) The primary driving factors
influencing habitat quality were mean annual temperature (TEM) and Normal-
ized Difference Vegetation Index (NDVI). Interaction effects between factors
exerted stronger influence on the spatial differentiation of habitat quality than
individual factors, with particularly strong interactions between TEM and Shan-
non’s evenness index (SHEI) and Shannon’s diversity index (SHDI). (3) TEM
demonstrated a negative effect on habitat quality, with negatively affected ar-
eas concentrated mainly in the northern and eastern regions of Gonghe; NDVI
exhibited a positive effect, with positively affected areas concentrated primar-
ily in the central and southern regions. The positive effect of Gross Domestic
Product (GDP) on habitat quality increased by 30% compared to 2000, and
the Talatan photovoltaic project has promoted the coordinated development of
ecological industries in Gonghe County. These findings can provide a scientific
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basis for decision-making regarding local economic development and ecological
conservation in arid regions.
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Abstract

Against the backdrop of new urbanization, Gonghe County in Qinghai Province
serves as a critical node in the Lanxi urban agglomeration and represents a
typical ecologically fragile desert region. Coordinated economic and ecologi-
cal development in this area holds significant importance for constructing the
Hainan Prefecture Sustainable Development Agenda Innovation Demonstration
Zone. This study employs three-phase land use data (2000, 2010, and 2020) and
utilizes the INVEST model to investigate spatiotemporal distribution patterns
and dynamic changes in habitat quality in Gonghe County from 2000 to 2020.
Geographic detectors and geographically weighted regression (GWR) are further
applied to analyze impact factors and their effects on habitat quality. Results
indicate: (1) Overall habitat quality in Gonghe County exhibited an upward
trend, with mean values of 0.612, 0.626, and 0.627 for 2000, 2010, and 2020,
respectively. The spatial distribution showed marked regional disparities, fol-
lowing a north-high, south-low pattern. (2) Mean annual temperature (TEM)
and normalized difference vegetation index (NDVI) constituted the primary
driving factors influencing habitat quality. Interaction effects between factors
demonstrated greater influence on spatial differentiation than single factors,
with TEM showing strong interactions with Shannon’s evenness index (SHEI)
and Shannon’s diversity index (SHDI). (3) The GWR model effectively revealed
spatially varying relationships between influencing factors and habitat quality.
TEM exerted negative effects, primarily concentrated in northern and eastern
Gonghe County, while gross domestic product (GDP) showed positive effects,
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with the positive impact area increasing by 30% compared to 2000. The photo-
voltaic installation at Talatan promoted synergistic eco-industrial development
in Gonghe County. These findings provide a scientific basis for decision-making
to advance local economic construction and ecological environmental protection
in arid regions.

Keywords: InVEST model; habitat quality; geographic detector; geographi-
cally weighted regression (GWR); Gonghe County; Qinghai Province

Habitat quality refers to the capacity of ecological environments to provide
suitable living conditions for individuals and populations. Changes in habitat
quality result from the combined effects of regional location, geographic charac-
teristics, climatic conditions, and human activities. Habitat quality assessment
can specifically reflect the degree of regional biodiversity and environmental
quality, and improving habitat quality helps protect and restore biodiversity
while safeguarding regional ecological security. Consequently, dynamic moni-
toring, assessment, and analysis of influencing factor mechanisms are crucial for
formulating sustainable development measures and hold significant importance
for regional ecological construction.

Current habitat quality evaluation methods fall into two main categories. The
first involves field surveys of specific species or habitat changes to establish
evaluation systems. However, this approach suffers from high data collection
costs and is unsuitable for large-scale comprehensive studies, generally limited
to small-scale research areas. The second utilizes ecological models such as gen-
eralized additive models, InVEST, and MIMES for habitat quality assessment.
Among these, the InVEST model quantifies ecosystem service values and spa-
tial patterns under different land cover scenarios, providing scientific evidence
for decision-makers to balance human activity impacts and benefits. Due to its
convenient data integration, operational simplicity, and visualized results, In-
VEST has been widely applied in multi-scale, multi-level ecological environment
quality assessments, including studies of nature reserves, coastal zones, water-
shed units, rapidly urbanizing areas, and future land use scenarios. However,
most existing research focuses on developed regions where urban expansion pres-
sures surrounding habitats and damages biodiversity. These studies often em-
ploy simple statistical or spatial analysis tools that cannot quantitatively reveal
the spatial heterogeneity and intensity of influencing factors or their synergis-
tic capabilities. Notably absent is quantitative expression and spatial analysis
of habitat quality changes and influencing factor effects in China’s ecologically
fragile arid desert regions undergoing new urbanization and modern high-quality
development.

Gonghe County, located in the northeastern Tibetan Plateau within the Gonghe
Basin, features an arid climate with scarce rainfall and strong wind-sand activ-
ity, representing a typical desert ecologically fragile zone. As a strategic location
for the national sustainable development agenda innovation demonstration zone
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and Lanxi urban agglomeration construction, Gonghe County constitutes an im-
portant node in the “Belt and Road” initiative and a key region for building
national ecological environmental protection barriers. Accelerated new urban-
ization has intensified human activities, causing degradation of natural ecosys-
tem functions in some areas and threatening survival environments for various
flora and fauna. How to ensure the safety and stability of desert ecological
environments in arid regions while achieving rapid urbanization and regional
economic development through green coordination, and effectively improving
habitat quality, represents an urgent issue requiring resolution.

1.1 Study Area Overview

Gonghe County in Qinghai Province is situated in the northeastern Tibetan
Plateau (98°54 —101°22 E, 35°46 —37°10 N), covering a total area of 17,252.28
km?. The northern region comprises the Qinghai Lake, Riyue Mountain uplift
zone, and South Qinghai Mountain; the central area features an intermontane
basin; the southern region consists of the Ela Mountains; and the eastern side
forms the Yellow River valley. The terrain is dominated by plateau mountains
with an average elevation of 3,200 m. The region experiences a plateau conti-
nental climate characterized by aridity, low rainfall, large diurnal temperature
variations, and abundant sunshine. The mean annual temperature ranges from
0.7 to 6.3°C, with annual precipitation of 250-420 mm and annual evaporation of
1,500-1,900 mm. Strong wind-sand activity prevails. Surface vegetation types
primarily include grassland, desert, and meadow.

1.2 Data Sources

Land use data were obtained from the Resource and Environmental Science
Data Center of the Chinese Academy of Sciences (https://www.resdc.cn/),
comprising three-phase land use datasets for 2000, 2010, and 2020 with 30
m spatial resolution, generated through human-computer interactive inter-
pretation. Annual mean temperature, precipitation, and vegetation type
data were sourced from the National Earth System Science Data Center
(http://www.geodata.cn/data/). The normalized difference vegetation index
(NDVI) was extracted from Landsat remote sensing imagery using the Google
Earth Engine (GEE) cloud platform, with 30 m spatial resolution. Land-
scape pattern indices were calculated using the moving window method in
Fragstats 4.2 software, also at 30 m resolution. Digital elevation data (ASTER
GDEM, 30 m resolution) were obtained from the Geospatial Data Cloud
(https://www.gscloud.cn/), with slope derived using the ArcGIS 10.2 slope
tool. Population density and GDP data were sourced from the Resource and
Environmental Science Data Center (https://www.resdc.cn/) at 1 km spatial
resolution. All data were uniformly projected to the same coordinate system,
resampled to 30 m resolution, and a 3 km x 3 km grid was generated using the
fishnet tool in GIS 10.2 to measure the influence of natural environmental and
socioeconomic factors on habitat quality.
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1.3 Research Methods

1.3.1 InVEST Model for Habitat Quality Calculation InVEST model
habitat scarcity and quality can reflect biodiversity quality by evaluating the
extent of different habitat or vegetation types and their respective degradation
levels. Based on local conditions and literature, this study selected cropland,
urban land, rural settlements, other construction land, and unused land—areas
strongly disturbed by human activities—as threat factors. The calculation for-
mula is as follows:

The habitat quality index for grid cell x in habitat type j is calculated as:

D,
S I P
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where @), ; represents the habitat quality of grid cell x in habitat type j, ranging
from 0 to 1. Values closer to 1 indicate more intact habitats that are more
favorable for biodiversity maintenance. H, denotes habitat suitability, z is a
normalized constant, k is the half-saturation parameter, and D, ; is the habitat
degradation degree, calculated as:
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where R is the number of threat factors, Y, is the number of grids for threat
factor r, w, and r, represent the weight and disturbance magnitude of threat
source R at location y, 8, and S, indicate resistance to disturbance and sensi-
tivity of the habitat, and 4,,, is the distance function between threat factor Y,
and grid cell x:
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where d,,, is the distance from grid cell x to grid cell y, and d,. is the maximum
threat distance.

1.3.2 Geographic Detector and Driving Factor Selection Geographic
detector is a statistical method for detecting spatial heterogeneity and reveal-
ing how dependent variables are influenced by driving forces. Factor detection
and interaction detection were employed to explore the explanatory power of
different driving factors on habitat quality and their interactions. The factor
detection formula is:
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where ¢ represents the explanatory power of influencing factor X on the spa-
tiotemporal variation of variable Y, ranging from 0 to 1. As q increases, the
spatial heterogeneity of Y becomes more significant. L is the stratification of
variable Y or factor X, NV, and N are the unit numbers in layer h and the entire
region, respectively, and J% and o2 are the variances of Y values in layer h and
the entire region.

Interaction detection analyzes the combined effects of factors on variable Y. In-
teraction types include nonlinear weakening, single-factor nonlinear weakening,
double-factor enhancement, independence, and nonlinear enhancement.

Habitat quality spatial patterns and changes result from multiple interacting
factors. Based on literature review and study area conditions, this research se-
lected 11 indicators from five dimensions: natural topography (elevation, slope),
vegetation growth (NDVI, vegetation type), climate conditions (mean annual
temperature, annual precipitation), socioeconomic factors (GDP, population
density), and landscape pattern (largest patch index, Shannon’s evenness in-
dex, Shannon’s diversity index, and interspersion and juxtaposition index) to
analyze their influence mechanisms on habitat quality.

Threat factors and their weights, as well as habitat suitability and sensitivity to
threats for each land class, were determined based on the InVEST user manual
and relevant studies [16-18,20].

1.3.3 Geographically Weighted Regression Model (GWR) Habitat
quality changes under natural and anthropogenic influences exhibit significant
spatial heterogeneity in their modes and degrees of impact. This study em-
ployed the GWR model to analyze spatial effects of anthropogenic disturbance
and natural factors on habitat quality at the 3 km x 3 km scale. GWR allows
relationships between dependent and independent variables to vary spatially,
yielding spatially reliable results:

P
Ys = Bo(ug, v;) + Zﬂk(uiﬂvi)xik t&;
k=1
where y; is the dependent variable value at sampling point i, (u;,v;) are the
central geographic coordinates of location i, 8, (u;,v,) is the intercept at location
i, x;, is the k-th independent variable at sampling point i, S (u,,v;) is the
coefficient for the k-th independent variable, and ¢; is the error term.

2.1 Spatiotemporal Variation Characteristics of Habitat
Quality

From a temporal perspective, overall habitat quality in Gonghe County showed
an upward trend from 2000 to 2020, with mean values of 0.612, 0.626, and 0.627,
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respectively. Using the natural breaks method, habitat quality indices were clas-
sified into five levels: high (0.8-1.0), relatively high (0.6-0.8), medium (0.4-0.6),
relatively low (0.2-0.4), and low (0-0.2). The proportion of high-quality habitat
area showed a decreasing trend, dropping from 45.96% to 43.11%, while the pro-
portion of relatively high-quality habitat area increased from 23.50% to 25.81%.
The proportion of medium-quality habitat area continued to decline, whereas
low-quality habitat area proportions kept rising. These trends indicate that the
substantial improvement in relatively high-quality habitat area contributed to
the overall enhancement of habitat quality in Gonghe County, demonstrating
sustained positive ecological development. However, the area of habitat with
potential degradation risk decreased from 474.66 km? to 302.77 km? between
20002010, and further reduced to 181.25 km? between 2010-2020, indicating
that habitat degradation trends in some areas have been curbed and the ecolog-
ical environment has improved to some extent.

Spatially, habitat quality distribution in Gonghe County exhibited significant
spatial heterogeneity, generally presenting a north-high, south-low pattern that
aligns with actual habitat type distributions. Low-value areas (low and rela-
tively low levels) were mainly distributed in the central Gonghe Basin within
Qieji Township, Shazhuyu Township, and Tiegao Township. These regions suf-
fer from frequent hail, drought, wind-sand disasters, and water scarcity, with
extensive desert or sandy areas forming the primary desert zones of Gonghe
County. High-value areas (high and relatively high levels) concentrated in pro-
tected regions of the northern Qinghai Lake Basin, characterized by large lakes,
wetlands, forests, and grasslands with minimal human disturbance and high veg-
etation coverage. Additionally, some low hills and river areas also maintained
relatively high habitat quality.

Using the natural breaks method, habitat quality index changes were categorized
into five classes: significantly deteriorated, slightly deteriorated, unchanged,
slightly improved, and significantly improved. Spatial variation maps revealed
that improved habitat quality areas between 2000-2010 were distributed in Qing-
hai Lake waters, South Qinghai Mountain, some low hills, southern high moun-
tains in Qieji Township, Talatan, and the Longyangxia Reservoir area of the Yel-
low River. Deteriorated areas concentrated along the southern coast of Qinghai
Lake. Between 2010-2020, improved habitat quality areas were mainly con-
centrated in Qinghai Lake’s western waters and the Talatan photovoltaic zone,
while deteriorated areas primarily comprised construction land for Talatan sub-
stations. Other regions showed minimal land cover change and insignificant
land use transfers, resulting in smaller variation amplitudes.

2.2 Geographic Detector Results

To further explore spatial differences in how environmental factors affect habitat
quality, geographic detectors were applied to analyze single-factor and interac-
tive effects on habitat quality in Gonghe County for 2000, 2010, and 2020. Single-
factor detection results showed that the top five factors by g-value in 2000 were:
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NDVT (0.667), vegetation type (0.624), temperature (0.618), SHDI (0.611), and
SHEI (0.603). In 2020, the ranking changed to: temperature (0.667), NDVI
(0.624), vegetation type (0.618), SHDI (0.611), and SHEI (0.603). Temperature
became the most explanatory factor for habitat quality in 2020, with its g-value
increasing from 0.618 to 0.667, indicating significantly enhanced influence.

Interaction analysis revealed that all two-factor interaction g-values exceeded
single-factor g-values, with interactions showing either double-factor enhance-
ment or nonlinear enhancement. The most influential interaction factors were
TEM SHEI and TEM SHDI in 2000, and NDVI VEG and VEG TEM in 2020.
These interactions, along with NDVI SHEI, NDVI LPI, and TEM SHEI, collec-
tively determined the spatial distribution of different habitat types. The combi-
nation of temperature, vegetation, and landscape pattern factors demonstrated
strong interactive effects on habitat quality spatial differentiation.

2.3 GWR Model Results

To examine spatial variations in the direction and intensity of environmental
factor impacts on habitat quality, GWR was employed for local spatial regression
analysis. Considering that multicollinearity among variables could cause result
errors, variance inflation factor (VIF) tests were conducted. Based on VIF
values, factors with high collinearity (VIF > 10) were excluded before analyzing
spatial mechanisms of remaining factors on habitat quality.

The GWR model, constructed using MGWR 2.2 software, showed good overall
performance, with mean R? values of 0.721, 0.743, and 0.756 for 2000, 2010,
and 2020, respectively. Results revealed distinct spatial patterns:

In 2000, temperature showed negative effects on habitat quality, with negative
impact areas concentrated in the northern and eastern parts of Gonghe County.
Slope exhibited strong positive effects, with positive regression coefficient areas
covering 62.1% of the region, primarily in intermontane basins and some low
hills. NDVI demonstrated strong negative effects, with negative coefficient areas
accounting for 62.4%, mainly concentrated around Qinghai Lake. GDP showed
significant positive effects, with positive areas covering 66.4% of the region,
particularly in the Talatan desert zone in southern Gonghe County. Population
density displayed significant negative effects, with negative areas comprising
65.1% of the region, concentrated around Qinghai Lake. Shannon’s diversity
index showed both positive and negative effects, with positive areas (48.4%)
mainly on Qinghai Lake’s east coast and negative areas (51.6%) concentrated
on its south shore. Shannon’s evenness index showed significant negative effects,
with negative areas reaching 78.4% and widely distributed across the county.

By 2020, temperature’s negative effects intensified, with negative value propor-
tion rising to 80.8%. Slope’s positive effects strengthened, with positive area
proportion increasing from 62.1% to 66.4%. NDVI’s negative effects weakened
while positive effects strengthened, with positive proportion rising by 34.9% to
45.3%. GDP’s positive effects further intensified, with positive area proportion
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increasing to 45.3%. Population density’s negative effects weakened while posi-
tive effects strengthened. Shannon’s diversity index’s negative effects intensified,
with maximum negative impact areas more concentrated around Qinghai Lake
and some southern edges. Shannon’s evenness index’s negative effects weakened
while positive effects strengthened.

Discussion

Changes in landscape patterns and production capacity resulting from urban-
ization and local industrial development significantly impact ecological environ-
ments. This study examined habitat quality levels in Gonghe County, evaluated
their spatiotemporal characteristics, and revealed impacts of environmental and
economic development changes on habitat quality from multiple perspectives.

Overall habitat quality in Gonghe County showed an upward trend, with high-
grade habitat areas continuously increasing. This aligns with China’s ecolog-
ical protection and governance enhancement policies for regions with fragile
ecological foundations and weak industrial bases. As a typical agricultural-
pastoral economic development system, Gonghe County promotes high-quality
modern ecological agriculture and animal husbandry development as its core,
with ecological protection as the prerequisite. The county focuses on upgrad-
ing agricultural-pastoral structures to achieve agricultural and livestock product
output, promoting production efficiency while ensuring ecological security and
habitat quality improvement. However, unbalanced regional economic devel-
opment also causes spatial heterogeneity in habitat quality. Jiangxigou Town
along the southern coast of Qinghai Lake experienced notable habitat degrada-
tion between 2000-2010. Located in the lake’s southern ¥#i# area with extensive
inclined plains and lakeside plains, this region possesses vast natural pastures
and abundant water resources suitable for agricultural development. The west-
ern development strategy has made Qinghai Lake a tourism representative for
Qinghai Province, with the ¥f# area becoming an important tourism economic
zone. The economic system in Jiangxigou Town forms a pattern dominated by
animal husbandry supplemented by crop farming and tourism, leading to dense
regional populations. Large-scale consumption and disturbance of cultivated
land and construction resources have caused more severe surrounding habitat
degradation.

Improved habitat quality areas between 2000-2010 were mainly distributed in
Qinghai Lake, high mountains on both sides of the Gonghe Basin, and some
desert areas. This improvement stems from two factors: First, climate warming
and humidification on the Tibetan Plateau have increased summer precipita-
tion intensity and rainfall, with Qinghai Lake’s water level continuously rising.
Studies show that temperature increases and precipitation can significantly stim-
ulate vegetation growth in alpine meadows and alpine grasslands, with climate
change contributing up to 70% to NDVI growth. Although precipitation alone
shows low explanatory power for habitat quality spatial heterogeneity, increased
rainfall alleviates water stress on vegetation in arid regions. Since 2010, precip-
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itation’s explanatory power for habitat quality has increased, indicating that
plateau climate warming and humidification promote vegetation growth and
enhance habitat quality impacts. Second, influenced by ecological protection
policies, the Gonghe County government actively promoted ecological gover-
nance and restoration in the Longyangxia Reservoir area of the Yellow River
and abandoned mining sites, resulting in significant ecological environment im-
provements.

Habitat quality improvement areas between 2010-2020 concentrated in Talatan
of Gonghe County. Due to its flat terrain and abundant sunshine, this region has
vigorously developed new energy industries since 2015, creating a photovoltaic
ecological demonstration zone. Research indicates that the regular arrangement
of photovoltaic arrays can reduce surrounding air turbulence intensity, thereby
hindering wind-sand movement. Photovoltaic panels’ shading and precipitation
redistribution directly affect soil temperature and moisture, altering regional soil
water dynamics and promoting vegetation growth, with significant impacts on
local ecological environments. The habitat quality changes in the photovoltaic
park observed in this study align with these conclusions. Additionally, compared
to 2000-2010, the magnitude of habitat quality change in Gonghe County was
smaller during 2010-2020, primarily because afforestation, mountain closure
for forest cultivation, and sand control projects implemented during 2010-2020
focused on maintaining existing protected or governance areas established by
2010, such as Qinghai Lake, South Qinghai Mountain, Shazhuyu, and the Three-
River-Source areas. This resulted in small land cover changes and insignificant
land use transfers.

Both geographic detector and GWR results indicate that climate and vegetation
are crucial factors affecting community population distribution and biodiversity
maintenance. Located on the Tibetan Plateau where climate change is the
dominant factor controlling ecosystem dynamics, vegetation growth in Gonghe
County is highly sensitive to water and heat factors. GWR coefficient maps
show that the combined positive impact areas of temperature and vegetation
type are concentrated in South Qinghai Mountain, where forests and grasslands
are protected by policy with low development intensity and stable landscape
distributions. The coupling and coordination between ecological protection and
new urbanization construction is systematic and holistic, with good coordination
forming a virtuous cycle that enables green development-oriented sustainable de-
velopment. This study found that with Gonghe County’s economic development
and population growth, GDP’s positive effect on habitat quality increased by
30% from 2000 to 2020, with positive impact areas mainly distributed in Qieji
Township, Tiegao Township, and Shazhuyu Township. These areas have estab-
lished green development systems for agricultural-pastoral cycling and grassland
animal husbandry transformation and upgrading, achieving modern ecological
agricultural-pastoral economic development with “dual promotion and dual de-
velopment.” Additionally, GDP showed significant positive effects on the Ta-
latan photovoltaic base, demonstrating that green photovoltaics can achieve
synergistic eco-industry development. Therefore, while developing the social
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economy, attention should be paid to protecting the natural environment, opti-
mizing living and production spaces, balancing urban development and ecologi-
cal protection, strictly observing ecological red lines, and achieving sustainable,
high-quality development.

This study evaluated spatiotemporal changes in habitat quality in Gonghe
County, Qinghai Province using the InVEST model, and comprehensively
explored spatial heterogeneity and mechanisms of habitat quality changes
under natural environmental and anthropogenic disturbances using geographic
detectors and GWR models. The results indicate that temperature, vegetation,
and landscape pattern factors jointly influence habitat quality changes in
Gonghe County. Due to the small land cover changes between 2010-2020, this
study used vegetation type and growth status indicators to modify habitat
suitability for each type, enhancing scientific rigor. However, because GWR
may produce result fluctuations for analysis units with low spatial correlation,
future research should improve data precision, optimize model parameters,
and refine analysis units to more accurately parse influence mechanisms and
enhance practical significance of assessment results.

Conclusions

This study reveals that: (1) Habitat quality in Gonghe County, Qinghai
Province, showed an overall upward trend from 2000 to 2020, with mean
values of 0.612, 0.626, and 0.627, respectively. Spatial distribution exhibited
significant heterogeneity, following a north-high, south-low pattern consistent
with regional land use distributions. (2) Mean annual temperature and NDVI
were the main driving factors affecting spatial distribution differences in habitat
quality. Interaction g-values between any two factors exceeded single-factor
g-values, with interactions showing double-factor enhancement or nonlinear
enhancement. (3) The most influential interactive factors were TEM SHEI
and NDVI VEG in 2000, and NDVI VEG and VEG TEM in 2020. Natural
environmental factors including temperature, vegetation, and landscape pattern
jointly influenced habitat quality changes in Gonghe County. (4) The GWR
model effectively revealed varying relationships between influencing factors
and habitat quality. Temperature showed significant positive effects on central
and southern Gonghe County, while GDP exhibited significant positive effects
with a spatial distribution pattern of “negative in the north, positive in the
south” relative to Qinghai Lake. GDP demonstrated obvious positive effects
on the Talatan photovoltaic zone. Slope and NDVI showed positive or negative
impacts on habitat quality in different regions.
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