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In the regional landscape pattern, woodland landscape patches are developed in a regular manner, showing a trend of
agglomeration as a whole; the concentration and dominance of landscape patches of cultivated land, grassland, and unused
land are decreasing, and the overall situation is fragmented; the water landscape pattern is also showing a regular development
state to varying degrees. On the whole, the landscape of a certain area is scattered and fragmented, and the dominant
landscape types dominate the overall landscape layout of the region. The diversity of land use landscape pattern shows positive
autocorrelation as a whole. According to the Moran’s I index of the diversity of land use landscape patterns, the overall
agglomeration effect of the region has increased, but the overall trend is in a balanced trend. The ecological service value of
urban land use change continues to increase, but the regional differences are significant, the structure is simple, and it is
mainly supported by ecosystems such as forest land, water area, and agricultural land. Based on the analysis of the
spatiotemporal evolution of land use, an in-depth analysis of the urban water environment, atmospheric environment, soil
environment, urban heat island, and other environmental issues of the urban land use in the study area is carried out. The
calculation and analysis results of the ecological service value of urban land use change and its flow direction change show that
the ecosystem service value has increased, and the regional difference and flow direction of the ecosystem service value have
changed significantly.

1. Introduction

Remote sensing technology is a detection technology based
on aerial photography technology. This technology detects
and perceives objects and things from a distance. It uses
sensing instruments to collect and process electromagnetic
wave information from distant targets [1, 2]. At present, it
has been widely used in military reconnaissance, military
surveying and mapping, meteorological observation, missile
early warning, and other fields [3]. It is also used in earth
resources. Census, land use planning, crop yields, and other
civilian aspects have been widely used. It has the character-
istics of a wide range of information acquisition, convenient,
accurate and rapid acquisition of information, limited data
acquisition, and multiple information acquisition methods.
It is in a leading position in large-scale land resource moni-

toring. In recent years, remote sensing technology has grad-
ually transformed from qualitative to a fusion of qualitative
and quantitative [4]. Geography has entered a new stage of
development [5].

The land resources that can be utilized have become
increasingly tense. Therefore, it is very important to monitor
land use information. Due to the limitations of the technol-
ogy at that time, the investigation time was too long and the
error of the obtained results was too large. After entering the
twentieth century, the population has grown rapidly and the
available resources of land have become less and less, which
has caused countries around the world to pay more and
more attention to the status of land use [6, 7]. The number
of people concentrated in cities and the area covered by cities
are expanding day by day. If you do not pay attention, serious
problems of pollution and damage to the environment and
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ecological balance will occur, which will become more promi-
nent in land use. As an important research content of human-
ities and economy, land use plays a pivotal role in the
treatment of the relationship between man and land and the
development of the national economy [8]. The timeliness
and comprehensiveness of remote sensing technology make
it a reality to monitor land use quickly and accurately. Because
of the comprehensiveness of remote sensing information, the
complexity of remote sensing imaging principles, and the
backwardness of information processing technology relative
to information acquisition technology, high-precision auto-
matic and intelligent land use monitoring has not yet been
realized, and the accuracy of automatic interpretation is often
lower than that of visual interpretation [9].

This study is performed to analyze and study the land
use pattern and time-space dynamics in a certain area, estab-
lish an index system for the driving mechanism, and evalu-
ate the ecological environment effect of the area. And the
construction of a harmonious ecological environment in
the area provides a basis for decision-making. Through the
processing of band fusion, image correction, and image
enhancement of TM images in various periods, images with
high definition and obvious spatial characteristics are
obtained. According to the spectral characteristics of ground
objects, a layered extraction method is designed to extract
land use information. By selecting a variety of landscape pat-
tern indexes, we analyze the overall landscape level and
landscape type level of the study area and quantitatively ana-
lyze the temporal and spatial evolution characteristics of var-
ious land use types in a certain area and land types in
different years. The spatial autocorrelation analysis is carried
out by selecting the appropriate landscape pattern index.
Global autocorrelation is mainly a reflection of the overall
landscape characteristics of a certain area; local autocorrela-
tion focuses on the autocorrelation of each township and
studies the changes in land use types and quantities from a
small scale. The ecological service value of urban land use
change continues to increase, but the regional differences
are significant, the structure is simple, and it is mainly sup-
ported by ecosystems such as forest land, water area, and
agricultural land.

2. Related Work

Relevant scholars fuse panchromatic SPOT data with multi-
spectral TM information and merge the information fusion
technology with time information to form a new method
of variation feature monitoring to monitor land use changes
[10, 11]. Certain data constraints have greatly improved the
accuracy of monitoring, which is conducive to the study of
land use changes. Through classification, the monitoring
method can be divided into variable vector method, direct
principal component method, direct interpolation method,
classification comparison method, etc. The disadvantage is
that it is only monitored for a single land use type. At pres-
ent, the research direction of new monitoring technologies
in the future has become the focus of attention of
scholars [12].

Land is a natural complex, mainly composed of soil,
organisms, rocks, and atmosphere. At the same time,
humans make certain changes to the land, resulting in vary-
ing degrees of influence on the elements of the land. The
spatial scale of the research is different, and the research
period is also different, and the factors that change the land
use must be different. In the early stage of the research, due
to the low level of economy and technology, the time scale
was relatively long, and the natural attributes of the land
itself mainly restricted the change of land use. Therefore,
natural factors were the main driving factors of land use.
When the level of economy and technology is relatively high
and the time scale is relatively short, human activities
become the main driving factor of land use change. The dis-
cussion on the driving factors and driving mechanisms of
land use/cover change is the prerequisite and basis for the
future development of the study of regional land use change.
At present, foreign scholars are mainly analyzing and com-
paring cases to study the driving mechanism of land use/-
cover change, in different regions and different research
scales, modeling land use changes to analyze the time of land
use/cover change and the characteristic law of evolution. At
present, the latest international research perspective on land
use/cover change research is to select relevant mathematical
models and analyze their driving forces.

In the research process, foreign scholars in China are
mainly based on the theory of man-land relationship and
believe that man-land relationship is the entry point for
studying land use/cover change [13]. Subsequently, the
research continued to deepen and refine, and the study of
land cover was in-depth in time and space to explore the
process of land use change [14, 15]. The application of land-
scape ecology provides theoretical support and research
methods. The resulting remote sensing technology not only
expands the research scale but also changes the research
period from the past to the future. It adds technical means
to obtain land use changes, adds data sources for the study
of land use changes, and can explore the evolution of land
use in time and space. Subsequently, the theoretical support
of digital image processing, spectroscopy theory, and imag-
ing theory provided theoretical support for obtaining land
use change information. At present, scholars have explored
the system of land use classification in remote sensing data,
which has laid the foundation for remote sensing dynamic
monitoring [16, 17]. They use remote sensing technology
and human-computer interaction methods to interpret the
images needed for research; perform preprocessing, analysis,
and pattern recognition of remote sensing images; and apply
a fast, efficient, and low-cost management model [18, 19].

The ecological and environmental effects of land use
have gradually become one of the focuses of the academic
community. Through the analysis of land use changes, rele-
vant scholars revealed that local ecosystems are severely
affected by land use and then analyzed the imbalance of
greenhouse gases on a global scale [20, 21]. The research
found that in the tropics, changes in land use and human
activities in the process of agricultural raw tea have a certain
impact on human N2O in the atmosphere, causing its con-
tent to increase. The study found that the area change of
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the Amazon forest seriously affects the local precipitation. In
the study of soil effects, it is mainly to analyze and discuss
the nature of soil physics and chemistry, soil erosion, and
soil degradation [22]. The research in this area mainly
includes two aspects: one is the process, mechanism,
influencing factors, and monitoring and early warning sys-
tem of soil degradation; the other is the construction of an
evaluation index system for soil and soil degradation. The
impact on water resources is mainly included in water quan-
tity and water quality. In the process of land use, construc-
tion land continues to expand, especially in agricultural
production; a large number of agricultural fertilizers, pesti-
cides, etc. are used, causing some chemical substances and
particulate matter to flow into the groundwater layer and
rivers, causing different degrees of pollution in water bodies
[23–25].

The process of discussing biological effects includes two
aspects: one is the change in land use, which leads to changes
in biodiversity; the other is the change in land use, which
also changes the ecosystem service functions. The cause of
the change in biodiversity is the change in land use, and
the factors of land use and global change affect and change
biodiversity. Studies have shown that in the process of
extending the agricultural reclamation area to the forest
area, the ecological environment of the fringe area is affected
or even destroyed, which changes the climate in the study
area and at the same time is invaded by foreign organisms.
Biodiversity is severely reduced. Land use/cover change is
the closest link between humans and natural resources. It
not only changes the basic functions of material circulation
and energy flow in the ecosystem but also has a certain
impact on the value of ecosystem services.

3. Data Processing and Information Extraction
Methods Based on Remote Sensing
Sensor Technology

3.1. Data Processing. The remote sensing image characterizes
the spatial distribution of the spectral radiant energy of the
ground object. The intensity of the radiant energy is related
to certain characteristics of the ground object. The schematic
diagram of remote sensing image preprocessing is shown in
Figure 1.

Remote sensing subbands record the subtle differences in
the spectra of ground objects and make full use of the differ-
ences in ground objects at different wavebands to identify
objects more effectively. However, there is often a greater
correlation between multiband data, and this kind of data
redundancy must be considered in multiband data fusion.
For Landsat TM images, there are 7 bands, and for every
3-band combination, there can be many synthesis schemes.
Different application purposes and different research objects
require different combination schemes. This research is per-
formed to monitor the dynamic process of land use/land
cover change in the study area and extract land type change
information. In order to enable remote sensing images to
provide more categories and higher classification accuracy
and to highlight the characteristics of land use types, the
three-band composite image is required to have a large
amount of information, low correlation, low redundancy,
and obvious characteristics of desertification. Therefore, sta-
tistical analysis and correlation analysis are carried out on
the 7-band information characteristics of the TM in the
study area. In the ERDAS 8.7 software, you use the com-
bined multiband data function to combine single-band
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Figure 1: Schematic diagram of remote sensing image preprocessing.
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IMG files into a multiband image file with obvious land use/-
land cover information characteristics.

3.2. Information Extraction Method. The extraction of land
use information uses a combination of hierarchical classifi-
cation and principal component analysis and supervised
classification. Figure 2 is a flowchart of a method for extract-
ing land use change information based on remote sensing
sensor technology. We first determine the regional samples
of different land use types on the preprocessed images, ana-
lyze the spectral information of the samples, design a hierar-
chical classification scheme obtained by statistical analysis of
the samples, and extract the information layer by layer. In
the process of layered extraction, we first extract the types
of features with significant spectral features. Considering
that some features do not have significant spectral features
on the original image, the principal component analysis
(PCA) method is used to perform principal component
analysis. We transform, synthesize, and enhance the spectral
information of the ground features and extract the spectral
features of the ground features. Then, the extracted informa-
tion is removed from the principal component transformed
image using a mask method, and the remaining unseg-
mented images are supervised and classified by the super-
vised classification method to extract feature information.

Hierarchical classification is mainly based on the laws of
geoscience differentiation in remote sensing images, and for
images belonging to different categories or landscape areas,
through hierarchical division, different classification deci-
sion rules are used to gradually classify from coarse to fine.
This method fully considers the characteristic attributes of
various ground objects; adopts a step-by-step logical dis-
crimination method; enhances the information extraction

ability, classification accuracy, and calculation efficiency;
and shows greater flexibility in data analysis and interpreta-
tion methods. The principle is to analyze the separability of
the feature types in each band and combination and first
divide the features on the image into several first-level layers
and then further decompose it into different secondary and
tertiary layers. According to the spectral characteristics of
the objects to be classified, different feature parameters and
classification methods are selected, the information is
extracted layer by layer and the corresponding template is
made, and the extracted information is masked from the
image to eliminate its extraction of other types of objects.
As a result, there are fewer and fewer remaining types on
the image, and the classification of the next layer of features
becomes easier and easier. Finally, the result of the layer-by-
layer classification is superimposed into the final classifica-
tion result. Taking into account the characteristics of the
accumulation of stratified classification errors, classification
should be made from low to high (from easy to difficult)
according to the size of the separation error of the land use
category in the strata.

3.3. Hierarchical Classification and Land Use Classification
Technology System under PCA Supervision and Classification.
The land use classification technology system based on hier-
archical classification and PCA supervised classification first
separates water bodies from other types and secondly divides
nonwater bodies into vegetation areas and nonvegetation
areas according to the normalized vegetation index (NDVI).
Combined with PCA supervised classification, the land type
information is extracted layer by layer. Some of the deserti-
fied land has low-coverage vegetation growth. Considering
that the NDVI’s ability to detect low-coverage vegetation in
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semiarid areas is reduced, in fact, the study area is arid and
rainless, and the growth of sand vegetation is withered and
sparse. The electromagnetic reflection is mainly the reflection
of its background. Therefore, the vegetation area distin-
guished by NDVI does not include sand vegetation. In the
experiment, it was found that although the spectral features
of some ground objects are prominent, they are easily mixed
with other types in some bands. Therefore, the threshold
value was set in conjunction with the threshold method when
extracting. In the extraction, the types of land are simple, but
the types of ground objects with insignificant spectral charac-
teristics are also extracted by visual interpretation. The spe-
cific classification technology system is shown in Figure 3.

4. Analysis of the Temporal and Spatial
Evolution in a Certain Area

4.1. Analysis of Characteristics of Land Use Quantitative
Changes. The land types are diverse, mainly composed of

the proportions of the various land types that make up the
overall land resources. They are usually described by the
extent and rate of land use change. It is selected to reflect
the area change of each land type in the region during the
study period. The formula is as follows:

δ = Ca − Cbj j
Ca

: ð1Þ

In the formula, δ is the change range of a certain land
use type during the study period; Ca and Cb represent the
area at the beginning and end of the study, respectively.

4.1.1. Dynamic Degree of Single Land Use.Mainly, it refers to
the average annual change of various land use types in a cer-
tain research period in the studied area, namely,

K = δ

T
: ð2Þ
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In the formula, K represents the land use dynamics of a
certain land use type in the study area; T is the length of the
study period.

4.1.2. Comprehensive Land Use Dynamics. It mainly reflects
the comprehensive trend of regional land use types and the
regional difference indicators of land use changes during
the study period. The expression is

Kc =
Qn

i=1 ΔCi−j
�� ��

δT ⋅
Qn

i=1Ci
⋅ 100%: ð3Þ

Among them, Kc represents the comprehensive utiliza-
tion of regional land; Ci represents the utilization area of
the ith type.

4.2. Analysis of Driving Forces of Land Use Change. It is nec-
essary for us to establish a more comprehensive and scien-
tific index system suitable for the regional characteristics of
a certain area. The principal component analysis method
simplifies multiple variables into several uncorrelated com-
prehensive variables for statistics, which can reduce the
interference between independent variables and simplify
research questions at the same time. Table 1 shows the main
indicators of land use change in a certain area.

4.3. Evaluation of Land Use Landscape Pattern Index.
According to the difference of different landform types, the
indicators of the patch type level and the overall level of
the patch are used for discussion. The patch type level is
the basis for the calculation of other horizontal landscape

indexes, but it cannot directly reflect the overall landscape
of the area. The 6 selected indices are as follows:

(1) NP (number of patches), which reflects the human
disturbance of the landscape

NP = δ•nij ð4Þ

nij represents the number of landscape patch types.

(2) PD (patch density) means the number of patches
included in a unit area. The higher its density, it
means that there are more patches in a certain area,
the patch area is small, and the fragmentation of the
landscape is more serious

PD = Kc ⋅Nc
Ac

ð5Þ

Nc is the total number of landscape patches, and Ac
is the entire area of the landscape.

(3) PAFRAC (patch fractal dimension), which reflects
the complexity of the patch, and the value range is

PAFRAC = 2 Ca − Cbj j ⋅ log 1/pð Þ
log Ac

ð6Þ

P is the circumference of the plaque.

(4) AI (degree of aggregation), which mainly reflects the
degree plaque types. The larger the AI, the higher the
compactness of the plaque and the lower the degree
of fragmentation:

AI = δT ⋅
gij
Max ⋅ 100% ð7Þ

gij is the number of similar adjacencies of type i, and
Max is the number of adjacencies with the greatest
degree of similarity.

(5) PLAND (patch area ratio), which is the percentage
of a certain patch type to the area of the entire land-
scape patch; the value range is between 0 and 100:

PLAND =
Qn

j aij
δAc

ð8Þ

This indicates the proportion of patch types in the
landscape.

(6) IJI (Dispersion and Juxtaposition Index) is one of the
important indicators to describe the spatial structure
of the landscape. Its size reflects the number of other

Table 1: Main indicators of land use change in a certain area.

Indicator code Specific indicators

1 Total output value of agriculture

2 Total grain output (tons)

3
Real estate development investment

(ten thousand yuan)

4
Total output value of construction industry

(ten thousand yuan)

5
Total power of agricultural machinery

(10,000 watts)

6 Population density (person/km2)

7
Output value of tertiary industry

(ten thousand yuan)

8 Nonagricultural population (10,000 people)

9
Investment in fixed assets of the whole society

(ten thousand yuan)

10 Gross domestic product (ten thousand yuan)

11 Total population (10,000 people)

12
Primary industry output value

(ten thousand yuan)

13
Total retail sales of consumer goods

(ten thousand yuan)

14
Output value of the secondary industry

(ten thousand yuan)
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types that are critical to the patch type. The smaller
the value, the fewer the other adjacent patch types:

IJI =
Ym−1

j=0

ln Dij ⋅ ∑
m−1
j=0 Dij

ln m − 1ð Þ ⋅ 100% ð9Þ

Dij is the length of the connecting plaques of plaque
types i and j.

4.4. Spatial Autocorrelation Analysis. As one of the impor-
tant methods in exploratory spatial data analysis and
research, spatial autocorrelation is mainly divided into
global autocorrelation and local autocorrelation. It means
that the objects with similar characteristics are relatively
close. On the contrary, if the spatial autocorrelation is weak
or there is no autocorrelation, it means that the distributed
objects are not correlated.

It can fully reflect the spatial autocorrelation of the land
use structure, with a value range of -1∼+1. If it is greater
than zero, there is a positive correlation, otherwise, it is neg-
ative, and if it is equal to zero, there is no correlation. It is
calculated as follows:

Moran′s I =
Qn−1

i=0
Qn−1

j=0Wij xi − xj
�� ��

Qn−1
i=0 xi − xj

� �2 ⋅ Qn−1
i=0

Qn−1
j=0Wij

� � : ð10Þ

In the formula, xi is the value of land use diversity in area
i, xj is the value of land use diversity in area j,Wij is the spa-
tial weight, and contiguity is selected as the spatial weight
matrix in the text.

Global autocorrelation only analyzes the attributes of the
study area from the overall perspective and cannot describe
the specific distribution of the area. Therefore, it is necessary
to use local autocorrelation to analyze the regional charac-
teristics. The paper mainly uses the LISA model to study
the properties of the local spatial autocorrelation of the study
area. The formula is as follows:

Moran′s I = Zi ⋅
Yn−1
i=0

Yn−1
j=0

WijZj

� �
: ð11Þ

In the formula, Zi and Zj represent the standardized
scores of the land use diversity value of township i and town-
ship j, respectively.

5. Numerical Analysis of the Ecological
Environmental Effects

5.1. Analysis of Ecological Service Value Flow. The profit and
loss of the ecological service value caused by the mutual con-
version is

PLij = δ ⋅ Aij ⋅ VCi −VCj

�� ��, ð12Þ

where PLij is the ecological service value gains and losses
after the initial ith landscape is transformed into the jth
landscape at the end; VCi and VCj are the ecological service
value coefficients of the ith landscape and the jth landscape,
respectively; and Aij is the ith landscape converted to the
area of the jth landscape.

The increase or decrease in the value of ecological ser-
vices caused by the conversion of landscape types is regarded
as flowing, the increase of ecological service value is a posi-
tive flow direction, and the decrease of ecological service
value is a negative flow direction.

5.1.1. Analysis from 2004 to 2012. Converting forest land and
water areas into cultivated land and construction land will
reduce the value of ecological services, while converting cul-
tivated land and construction land into forest land and water
areas will increase the value of ecological services. The value
of forest areas mainly flows to waters, landfills, dry land, and
construction land. The ecological service value of the forest
area flowing through the water area is greater, and the forest
flowing through the mature farmland is drier. Land con-
struction belongs to negative circulation, which is not con-
ducive to the circulation of ecological service value. The
ecological value of water mainly flows to forests, mature
farmland, dry land, and construction land. The value of
water ecological services flowing nearby is greater. Fields,
dry land, and construction land have the highest negative
trend value. The ecological service value of forest land is
high, and the water area and its negative direction continue
to develop. Suit field flow is construction land. The ecologi-
cal value of dry land mainly comes from forest land, water
area, and construction land. Among them, the ecological ser-
vice value of forest land is higher, followed by water area.
The negative direction of the suit field flow is construction
land. The ecological value of construction land mainly
comes from the positive flow of forests, water areas, and
dry land. It can be seen from Figure 4. From 2004 to 2012,
the value of ecological services caused by changes in land
use showed a strong trend.
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Figure 4: The profit and loss rate of the ecological service value
flow of land use change from 2004 to 2012.
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5.1.2. Analysis from 2012 to 2020. Compared with the
changes in the value of ecological services caused by changes
in land use from 2012 to 2020, the total value of ecological
services has shown a downward trend. The larger the area
that enters other lands, the greater the value of the ecosys-
tem. The conversion of cultivated land and construction
land will have a negative impact on the overall value of eco-
logical services; the service value is positive. Figure 5 shows
the impact of changes in benefits and land use loss levels
on the value of ecological service flows from 2012 to 2020.

5.1.3. Analysis from 2004 to 2020. The value of ecosystem
services from rural residential areas to other land uses is
flowing to the largest forest land, and the value of ecosystem
services from the conversion of forest land and water to the
largest forest land leads to the positive value stream of eco-
system services and benefits from the total value of ecosys-
tem services. On the other hand, the conversion of
cultivated land and construction land leads to the negative
value of ecosystem services, which does not support the
overall value of ecosystem services. The value of other types
of land use ecosystem services is positive, but the value of

other types of land use ecosystem services is negative. It is
negative and does not support the value flow across ecosys-
tem services. The flow of ecosystem service value created by
the conversion of construction land into other land is posi-
tive. Figure 6 shows the profit/loss ratio of the land use
change ecosystem from 2004 to 2020.

5.2. Analysis of Regional Differences in Ecological Service
Value Flows

5.2.1. Analysis of the Flow Direction in Region 1. Changes in
the value of ecosystem services caused by changes in regional
land use from 2004 to 2020 are not conducive to the overall
development of ecosystem services. The ecosystem services
produced by the conversion of cultivated land and construc-
tion land are positive. Industrial land and mining land will
be converted into other land and ecosystem services. The
value + trend increase, and the negative trend of ecosystem
service value increases. When forest land changes, the con-
version of forest land and water area is the connection of
the positive value of ecosystem services. This is the full value
of ecosystem services to bring benefits, but the conversion of
cultivated land and construction land to services results in
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Figure 5: The profit and loss rate of the ecological service value flow of land use change from 2012 to 2020.
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Figure 6: The profit and loss rate of the ecological service value flow of land use change from 2004 to 2020.
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the overall negative value of ecosystem services. The value
ecosystem does not support services; the ecological service
value of other types of land use is positive, but the ecological
service value of other types of land use is negative for con-
struction land (cities, industries, mines, and rural villages),
and the trend is connected. This is negative growth. I do
not support the trend of overall ecosystem service value.
Ecosystem services produced by conversion from construc-
tion land to other land are a plus. Figure 7 shows the rela-
tionship between the benefits and losses of ecosystem
service value streams and land use changes in a region from
2004 to 2020.

5.2.2. Analysis on the Flow of Ecological Service Value of
Land Use Change in Region 2. By converting rural houses
to other land use patterns, the positive flow of ecological ser-
vice value is maximized, and the conversion of forests to
other land use patterns will result in a negative flow of eco-
logical service value. In the largest case, the conversion of
forests and water will create positive value for ecosystem ser-

vices, which will have a positive impact on the overall value
of ecosystem services. There are negative values brought
about by the conversion of cultivated land and construction
land into ecosystem services. The value of ecosystem services
generated by the migration of forests is the value of the
entire ecosystem services. Is the positive trend of value
fueled? This is the starting point of the ecosystem service
value of the total construction land of the profession.
Figure 8 shows the relationship between the gains and losses
of land use changes to the value stream of ecosystem services
in the standard area 2 for evaluating green buildings.

6. Conclusion

Based on the spectral characteristics of the ground features,
combined with the threshold method, using the method of
combining PCA and supervised classification, a multilevel
hierarchical comprehensive classification method is estab-
lished. This method makes use of the spectral characteristics
of the ground features. According to the layered processing
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Figure 8: The profit and loss rate of the ecological service value flow of land use change in Region 2 from 2004 to 2020.
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method from coarse to fine, easy first, and then difficult, the
ground features on the image are first divided into several
first-level layers and then further decomposed into second-
level and third-level layers. Different feature parameters
and classification methods are selected, information is
extracted layer by layer, and corresponding templates are
made. For the spectral features of the remaining unclassified
images after principal component transformation, the super-
vised classification method is used to extract the more diffi-
cult to distinguish features. This method realizes the
automatic classification of land use/cover types. The analysis
of landscape pattern is to analyze the spatial change of land-
scape pattern in a region from two levels of patch type level
and overall patch level by selecting landscape indicators. The
patch density of cultivated land, woodland, grassland, water
area, and unused land is increasing; the patch area is gradu-
ally getting smaller; and the whole landscape is showing a
fragmented development trend. The patch density of con-
struction land is decreasing, the patch area is gradually
increasing, and its dominance is also increasing, and the
patch shape tends to be regular. On the whole, the landscape
in a certain area is fragmented and decentralized; the diver-
sity of the spatial autocorrelation of the regional landscape
pattern is also declining. Among them, arable land, grass-
land, and construction land play a major role in the overall
landscape. The ecological service value of urban land use
changes continues to increase, but the supporting ecosystem
service value system is relatively simple.
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