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Abstract

When studying the dynamic monitoring method of forest coverage based on GIS technology, a
dynamic monitoring system of forest coverage based on GIS technology was constructed, and
forest coverage was dynamically monitored by means of the system. The system constructs
attribute database and spatial database through RS data and topographic map, GPS measured
data and GIS data, transfers data from the two databases to the quality supervision module for
real-time query, early warning and evaluation of decision-making data quality, and transfers
data that meets the quality requirements to the method management module and model in the
data management module. In the model management module method, the management module
uses geometric precise correction method to enhance remote sensing image, classifies and
enhances remote sensing image by maximum likelihood method, calculates forest coverage by
model management module according to classified remote sensing image on the basis of the
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method module, transmits the calculation results to the result database, updates the dynamic
monitoring results in real time, and monitors them. The result is transmitted to the output
module for output. The experimental results show that the average energy consumption for
dynamic monitoring of forest cover is 324.09 J, and the monitoring results are consistent with
the statistical results of the actual statistical yearbook.

Keywords: GIS Technology, Forest, Coverage, Dynamic Monitoring, Geometric Precision
Correction, Maximum Likelihood Method

1. Introduction

As the main body and important renewable resources of terrestrial ecosystem, forest plays an
irreplaceable basic guarantee and support role in the history of human development. On the one
hand, forests are the most complete natural resource pool, gene pool, storage reservoir, carbon
pool and energy pool. They have the ecological value of maintaining the earth’s living
environment and improving human living space (Du et al. 2018). On the other hand, as an
indispensable and important natural resource for human development, forests have great
strategic significance for the sustainable development of global society and economy (Yassemi
et al. 2017), (Ogbemudia et al., 2019). The basic measure of forest resources is areca and
accumulation. For a country and region, it can be measured by comprehensive index forest
coverage. Forest coverage is an important indicator reflecting the abundance of forest resources
and the state of ecological balance. Through the analysis and research on the change of forest
cover, we can objectively evaluate the spatial distribution, characteristics and potential impact
of forest resources on the environment in different periods, further understand the dynamic
change trend of the quantity, quality and spatial distribution of forest resources, and provide
information feedback for forest resource management. It provides advice on formulating
forestry policy, formulating plan, guiding development and construction, and provides services
for rational management, scientific management and sustainable development of forest
resources (Jahdi et al. 2018), (Paramasiyam and Anbazhagan, 2020). Some foreign scholars
have done a lot of research work in this field. For example, Knight uses aerial remote sensing
data, geomorphological data and terrain elevation model in different periods as data layer for
spatial overlay operation, and analyses the dynamics and changes of forest coverage in different
geomorphological types and watersheds. The change of riverbank forest coverage was
monitored by remote sensing combined with means. M.N. Siddiqui studied forest cover in
Puerto Rico. Luis et al. investigated the relationship between climate change and forest cover.
Overseas scholars have applied remote sensing technology to combine forest coverage and
environmental change organically, with advanced means for in-depth research. During the
Seventh Five-Year Plan and the Eighth Five-Year Plan period, China has successfully used
Landsat data to conduct a comprehensive remote sensing survey of the “Three North”
shelterbelt areas in China, and made a comprehensive evaluation of the dynamic changes of
vegetation cover and the ecological benefits it produces. Many domestic scholars have also
carried out research in the field of forest cover change from different areas and perspectives,

and accumulated a lot of experience. Wang Xianying made a comparative analysis on the



inventory data of the second type forest cover of Tuqiang Forestry Bureau of Daxing’an
Mountains before and after the year’s forest fire. Cui Yuexiang and others compared the annual
forest coverage data of Inner Mongolia Alihe Forestry Bureau. Zhang Jixiang, Wang Dingsheng,
Xu Chenghui and Jia Yingshe took Yongjia County, Lianyungang City, Huma County Forestry
Bureau and Bila River Forestry Bureau of Zhejiang Province as objects, analyzed the change
of forest coverage from the middle of last century to the beginning of this century, and analyzed
the reasons for the change. The management suggestions were put forward, and the short-term
study on the change of forest coverage in a small area was carried out with the city or forestry
bureau or farm as the object. In the study of forest cover change in a large area at the provincial
level, Lin Meizhen and others analyzed the dynamic changes of forest cover in Hainan in recent
years. Song Yan listed the main data according to the results of the second-class annual survey
in Hubei Province, summarized the current situation of forest coverage in the province, and
compared with the second-class survey data, made a realistic analysis of the changes in forest
area, forest volume, forest species, tree species structure and other aspects, with emphasis on
its resource distribution, forest structure and stand. The quality and potential of forestry
development were reviewed. However, most of the above studies are based on two types of
survey data collected in the past two or three decades. In terms of content, only a simple
comparison is made between the forest area and the amount of forest storage. The monitoring
time is long and the monitoring accuracy is low. Therefore, a new method for dynamic

monitoring of forest coverage should be explored.

Through actual investigation and analysis, it is found that with the rapid development of modern
science and technology, it is possible to establish a dynamic monitoring system of forest
coverage from the perspective of GIS technology. Firstly, the dynamic monitoring system of
forest coverage is established based on computer technology and network technology. With the
continuous development of computer technology, the popularization of computer knowledge
and network application, and the emergence of mobile computers, with low price and superior
performance, it has brought convenience to the collection of patch attribute data of forest
resources, and it can quickly transfer the collected patch attribute data to the dynamic
monitoring system and enter the attributes. The database and the update of attribute database
create the precondition for establishing the dynamic monitoring system of forest coverage
(Schroeder et al. 2017). Secondly, with the rapid development of network technology, the whole
region has basically formed an Internet network, which provides convenient conditions for the
networking of forest resources dynamic monitoring systems at the upper and lower levels of
the region, and also creates conditions for the transmission, sharing, access and output of forest
information (Zhang 2018), (Abishkar and Pragya, 2020). Finally, with the rapid development
of 3S technology, geographic information system (GIS) continues to develop and improve,
especially the development of network GIS. At present, there are many kinds of geographic
information software with complete functions. As an information platform, the attribute
database and spatial database of forest resources (graphic database) can be established, which
can query, update, analyze and export forest resources at any time. Its most remarkable feature

is that it can scientifically manage and synthetically analyze spatial data, reflect the



geographical distribution characteristics and the topological relationship between them, and has
decision-making function. (Siyal et al. 2017). It creates conditions for the establishment and
use of forest resources dynamic monitoring system. Remote sensing is to determine, measure
and analyze the nature of the target far away from the target and without direct contact with the
target (Sachdeva et al. 2018). The collected information is mainly the electromagnetic wave
emitted or radiated by the target. As an important means of information acquisition, remote
sensing has the characteristics of macro, dynamic, convenient and rich information. The
development of remote sensing in the direction of hyperspectral and high resolution provides
convenient conditions for fast, accurate and large-scale acquisition of spatial and attribute
databases of forest resources, timely updating of GIS data, rapid development of global
positioning system (GPS), and real-time acquisition of three-dimensional position and time data
of positioning points (Stefan et al. 2018). With its global, all-weather, fast and accurate
positioning function, GPS has been widely used in surveying, mapping, environment,
engineering and other fields. Despite the limitation of SA or AS policy in the United States, the
static accuracy of the system can reach centimeter level after calibration by reference station,
and the accuracy of the real-time dynamic system can reach meter level after differential
treatment. The accuracy of spatial positioning has been greatly improved, which provides an
effective tool for collecting spatial database quickly and accurately. It can collect the
geographical coordinates and track of forest resource patches at any time, transmit them to the
dynamic monitoring system, enter the spatial database (graphics library), and update the spatial
data (Zhang et al. 2019). With the maturity of 3S technology and the expansion of its application
field, its research and application begin to develop towards integration, forming 3S integrated
system, and providing Geoscience Knowledge for intelligent data acquisition. That is, the
development of science and technology, especially the rapid development of computer
technology, network technology and 3S technology, is the research forest. Dynamic coverage
monitoring methods create favorable conditions (Luo et al. 2017), (Rijal, 2019). Through the
above analysis, it is found that the current GIS technology provides technical support for
dynamic monitoring of forest coverage. Therefore, this paper constructs a dynamic monitoring
system of forest coverage based on GIS technology, through which the dynamic monitoring of

forest coverage can be realized.
2. Materials and Methods
2.1. Constructing a dynamic monitoring system of forest coverage based on GIS technology

In order to solve the shortcomings of the existing monitoring system in terms of human,
material and financial resources consumption, and unable to provide timely data and
distribution of forest coverage, it is necessary to gradually establish a dynamic monitoring
system of forest coverage in order to provide timely and rapid data and distribution of forest
coverage, timely and accurate decision-making basis for forestry construction and sustainable
development (Cetinkaya et al. 2018).

From a technical point of view, the basic idea of dynamic monitoring of forest coverage is to



establish a dynamic monitoring system of forest coverage step by step, based on counties
(cities), regions (cities, autonomous prefectures) and autonomous regions. Firstly, relying on
modern computer technology and network technology, taking unified geographic information
system (GIS) as the operating platform, remote sensing satellite images and scanned
topographic maps as the main spatial information sources, the minimum patch attributes of the
original forest resources survey after correction as the attribute information sources, and the
global satellite positioning system as the spatial information sources (Yuan et al., 2018).
Collection tools, mobile computers as attribute information collection tools, the establishment
of a county (city) level as a unit of dynamic monitoring system of forest resources, the system
should be able to update patches at any time to the attribute database and spatial database
(graphical database) and at any time output County (city) below all levels of forest resources
data tables and forest resources points. On this basis, using modern network technology and
GIS technology, all regions (municipalities, autonomous prefectures) networked the forest
coverage dynamic monitoring system of their counties (cities), and established the regional
(municipalities, autonomous prefectures) level forest coverage dynamic monitoring system.
The autonomous region networked the forest coverage dynamic monitoring system of all
regions (municipalities, autonomous prefectures). The relationship between the dynamic

monitoring systems of forest cover at all levels is shown in Figure 1.
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Figure 1. Connection framework between systems based on GIS

From Figure 1, we can see that county (city) level system, district level system and autonomous
region level system are closely linked by network and GIS. Users can transmit their own data
to each level system through network, and get the final output resource distribution and other

thematic maps through output equipment. In order to build and share resources, a unified forest



cover monitoring system (Shen et al. 2017), (Gaji et al., 2019) needs to be built at each level in
Figure 1. After the above analysis, it is found that the main operation of the dynamic forest
cover monitoring system is the unified geographical information system (GIS). The main
spatial information sources are remote sensing satellite images and scanned topographic maps.
Therefore, this paper constructs a dynamic forest coverage monitoring system based on GIS

technology, and constructs the overall framework of the dynamic monitoring system as shown

in Figure 2.
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Figure 2. Overall frameworks of forest cover testing and management information system

As can be seen from Figure 2, the dynamic forest coverage monitoring system based on GIS
technology mainly constructs spatial database and attribute database according to RS data and
topographic map, GPS measured data and GIS data, transfers data from the two databases to
the quality supervision module, real-time queries, early warning and evaluation through the
quality supervision module. The quality of data information in price decision database is
transmitted to the data management module which meets the quality requirements. The data in
the two databases are managed by the data management module (Kim, 2018), (Hector et al.,
2020). In the method management module, the corresponding methods are used to enhance the

effect of remote sensing images, classify remote sensing images, and obtain more clear and



intuitive remote sensing images. Based on clear remote sensing images, overlay analysis,
network analysis and buffer analysis are carried out. The model management module
establishes remote sensing information and environmental change models according to the
classified remote sensing images. At the same time, the forest coverage is calculated by the
observed and classified remote sensing images. The results are transmitted to the results
database, and the results database is updated in real time. The updated dynamic monitoring

situation is output through the output module (Khalile et al. 2018).
2.1.1. Management module

The management module mainly includes the management module of the dynamic monitoring
system of forest coverage based on GIS technology and the management module of the whole
system. Firstly, the management module is the guarantee of the dynamic monitoring system of
forest coverage based on GIS technology. In order to maintain the normal operation of the
dynamic monitoring system of forest coverage, it is necessary to manage the data in the
management module and the model management module management system through the
method of the management module. Secondly, full-time personnel should be deployed in the
whole dynamic forest coverage monitoring system. Forest coverage monitoring and
management organizations should be set up within the competent forestry departments at or
above the county (city) level. They are responsible for the maintenance, data updating, data
query, data tables at lower levels and the output of various materials of the dynamic forest
coverage monitoring system (Liu and Baghban, 2017). A patch information collector was set
up in the township forestry station, and the system of reward and salary increase was adopted.
The patch information was collected in time and transmitted to the county (city) forest coverage
monitoring organization. Then it was input into the forest coverage monitoring system based
on GIS technology, and updated in time with the internal data of the system (Palmate et al.
2017).

2.1.2. Quality supervision module

The advantage and disadvantage of dynamic monitoring quality of forest coverage monitoring
system based on GIS technology lies in the supervision of data quality in the database. Data in
the database is the core of GIS and the key investment point. The dynamic monitoring status of
forest coverage should be supervised by the quality monitoring module. At the same time, the
forest coverage of leading cadres should be checked by this module. Establishment of dynamic
monitoring system for forest coverage, GIS data, GPS data and RS data and topographic map
are the basic information sources in the system. The quality of the whole system depends on
the accuracy of data information. If it is not accurate, it will lead to chain reaction. The resulting
data tables and forest coverage distribution maps are also included. It will be inaccurate. It can
be seen that the focus of the quality supervision system is to supervise the original acquired
data information and the updated data information. Quality supervision can be carried out by
means of sampling survey of data quality. Level-by-level control and strict control: the county

(city) level should check the original data information one by one, and extract part of the data



to check on the spot. The inconsistent and demanded data should be re-investigated and the data
information should be resolutely not input into the system. After the system is completed, the
competent departments at all levels should deal with the original data information and updated
data every year. The information is checked by spot check. The purpose of spot checking of the
original data information is to check whether there exists the phenomenon that the data should
be updated but not updated or that the updated data information is inaccurate. In addition, in
order to prevent the accumulation of data errors and the omission of new patches, it is necessary
to compare the latest remote sensing satellite image with the image database in the system at
intervals of a certain year (5-10 years). When discrepancies are found, timely research should

be carried out to find out the causes and correct them in time.
2.2. Processing Techniques of Dynamic Monitoring System
2.2.1. Enhanced remote sensing images

Remote sensing images represent the information of land objects by their spectral
characteristics, radiation characteristics, geometric characteristics and temporal changes. It is
difficult to accurately interpret all forest types from the perspective of satellite images’ color,
texture, structure and location. In addition to using geo-correlation analysis method to
determine the types of objects by synthesizing the features of image such as hue, brightness,
saturation, shape, texture and structure, and combining existing data and field investigation,
image data should also be processed by spatial enhancement and radiation enhancement, so as
to enhance feature extraction and vision interpretation ability (Han et al. 2017), (Randhawa et
al.,, 2019). Geometric correction is used to enhance remote sensing images. Geometric
correction is to correct the geometric distortion of remote sensing images with various random
factors by using ground control points. In the process of geometric precise correction, there are
always two aspects: geometric position transformation and image gray level resampling. For
geometric position transformation, the second-order polynomial in polynomial transformation

is used to transform geometric position.
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In the formula, (X,Y) is the coordinates of the pixels on the image to be corrected, F, and
F, are the resampling correction distortion functions, (u,v) is the position of each pixel to be
output in the corrected image space, @ and B are the undetermined coefficients, and the
undetermined coefficients are the coordinates of the image to be corrected using the ground
control points and the coordinates in the reference coordinate system (such as those in the
topographic map). The polynomial coefficients solved by the least square method are the order
of the polynomial and the second order polynomial equation is the order of the polynomial. In
the actual calibration process, the bilinear interpolation method is usually used to resample the

brightness of the image and put the image into the center and process the image. In this paper,



the ground control points are used for precise correction and transfer to the projection needed.
The Gauss-Kruger projection is used in this study area. Fixed-point measurement in the field
was used to obtain the coordinates of control points (Liu et al., 2016). The polynomial
transformation matrix provided by remote sensing image graphics processing software is used
to correct the ground control points, which must be accurate because it directly affects the
accuracy of geometric precision correction. Therefore, the ground control points are generally
selected in the study area, which are easy to locate, have obvious geographical characteristics,
stable, and can be clearly reflected in the two images, such as river intersection, road
intersection and so on. In addition, the distribution of ground control points should be uniform,
and the number of points should reach a certain number, but not too many. The control points
are evenly distributed throughout the image, and enough points are selected to control the mean
square deviation of the conversion results within a single pixel to ensure the accuracy of the

geographic coordinates of the corrected image (Qin et al. 2017).
2.2.2. Classified remote sensing images

After obtaining the enhanced remote sensing image by geometric precise correction method, it
is necessary to classify the remote sensing image by appropriate method. The forest coverage
position can be obtained by classifying the remote sensing image, and the forest coverage rate
can be calculated. After investigation and analysis, it is found that the main method of
classifying remote sensing images is supervised classification. Supervised classification can
selectively determine the classification category according to the application purpose and
region, avoid some unnecessary categories, precisely control the selection of training samples,
and decide whether training samples are or not by checking training samples. It can be classified
accurately to avoid serious errors in classification and to avoid the re-classification of spectral
cluster groups by unsupervised classification. There are many supervised classification
methods, among which the maximum likelihood method is a widely used classifier (Li 2017),
(Rana et al., 2020), which can consider more than two bands and categories quantitatively at
the same time and is sensitive to variance changes. Therefore, this paper uses maximum
likelihood method to classify remote sensing information. The basic mathematical formula of
maximum likelihood method is based on the hypothesis of normal distribution. The formula is
as follows:

P(k) x P(x k)

Lk:P(k|X):ZP(i)><P(x|i) (2)

In the formula, i denotes the i gray level of remote sensing image, X is the abscissa of
ground control points in the original image, k denotes the existence of k gray level in
remote sensing image, and when a remote sensing image is understood as a two-dimensional
information field, the k gray level denotes k information. The classification system based
on maximum likelihood method should fully consider the scale, accuracy, remote sensing data
differentiability, regional characteristics and systematicness. According to the practical and

concise principle, combined with the actual needs of dynamic monitoring of forest cover, the



classification system is constructed as shown in Table 1.

Table 1. Classification system

I Grade classification II Grade classification

Coniferous forest

Broad-leaved forest

Forest land Shrub forest

Garden plot

Urban green space

Paddy field
Farmland
Upland field
Waters Waters
Town building land

Resident land use
Rural residential areas

Bare area Bare area

From Table 1, we can see that forest cover and land use are divided into two levels by maximum
likelihood method. The first level classification divides remote sensing images into five levels:
forest land, farmland and water area. The second level classification supplements the first level
classification. The second level classification divides forest land into coniferous forest, broad-
leaved forest and shrub forest. The farmland is divided into paddy field and dry field. All the
information of forest cover in remote sensing images can be obtained by the above classification,
and the forest cover image after classification (Cao et al. 2018) can be obtained. On this basis,
the artificial interpretation of remote sensing images and the addition of topography and
geomorphology can better remove the grassland around hilly land and further improve the

classification accuracy.
2.2.3. Method for calculating forest coverage rate

It is more important to calculate forest coverage in the dynamic monitoring system of forest
coverage based on GIS technology. According to the regulations for the Implementation of the

Forest Law, the formula for calculating forest cover is as follows:

_Sq TS Sy +Sy + Sy

: : x100% 3)

In the formula, F; denotes the forest coverage, S; denotes the area of trees, S denotes the



area of bamboo forests, S; denotes the area of shrubs, S, denotes the area of farmland forest
network, S¢ denotes the area of forest coverage around, and S, denotes the total area of land.
Article 24 of the Regulation stipulates that the forest coverage rate referred to in the Forest Law
refers to the percentage of forest area and land area per unit of administrative area. Forest area
includes arbor forest area and bamboo forest area with a canopy density of more than 0.2, shrub
forest area specially stipulated by the state, farmland forest network and the coverage area of

trees beside villages, roads, waterside and houses (Nan et al. 2018).
3. Results
3.1. Classified Remote Sensing Images

In order to study the effect of forest cover remote sensing image acquired after classifying
remote sensing image by this method, practical analysis is needed. Taking Sanming City as an
example, the forest covers remote sensing image acquired after classifying by this method is
studied. The effect of forest covers remote sensing image obtained after classifying remote

sensing image is shown in Figure 3.
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Figure 3. Classification effect

From Figure 3, we can see that the remote sensing image classified by this method can
accurately represent the forest cover and land use of the classification system. From Figure 3
(a), we can see that the classification map of grade I shows the five-level coverage effect of the
classification map in detail. From Figure 3 (b), we can see that the classification effect of grade
II is better, and it may be clear in the map. We can clearly see the coverage of green space,
shrub forest, broad-leaved forest, coniferous forest and so on. That is to say, the classification
effect of this method is better, and the forest coverage can be clearly observed from the

classified remote sensing images.
3.2. Dynamic Monitoring of Energy Consumption

In order to verify the energy consumption of this method in the process of dynamic monitoring
forest coverage, it is necessary to compare the energy consumption of this method, the dynamic
monitoring method of forest coverage based on high resolution remote sensing image and
number sampling, and the dynamic monitoring method of forest coverage based on TM effect
(Pablo-Romero et al. 2018). The comparison year is 2009-2017. The comparison results are

shown in Table 2.

Table 2. Energy consumption comparison results/J



Dynamic
Monitoring
method of
Forest cover
based on High Dynamic Monitoring
Year The method Resolution method of Forest
remote cover based on TM

Sensing Image

and
component
sampling
2009 318.62 399.81 468.76
2010 319.46 398.76 469.52
2011 325.68 401.52 470.31
2012 324.36 406.98 474.68
2013 320.57 410.37 472.56
2014 321.96 412.49 479.31
2015 327.48 416.79 481.24
2016 328.92 418.52 483.62
2017 329.73 419.63 486.78

From Table 2, it can be seen that the energy consumption of dynamic monitoring of forest
coverage in the same year is the lowest. Through actual statistics, it is found that the average
energy consumption of dynamic monitoring of forest coverage in the study area is 324.09 J,
while the dynamic monitoring of forest coverage based on high-resolution remote sensing
images and number sampling is 324.09 J. The average energy consumption for dynamic
monitoring of forest coverage is 409.43 J. The energy consumption for dynamic monitoring of
forest coverage based on TM is 476.31 J. Compared with the two methods, the energy
consumption for dynamic monitoring of forest coverage is the least. Therefore, this method can

be used in actual dynamic monitoring of forest coverage. Reduce energy consumption.
3.3. Dynamic Monitoring Results

In order to study the dynamic monitoring effect of this method, it is necessary to analyze the
dynamic changes of forestry land and forest land area after dynamic monitoring with this
method from 2009 to 2017 (Guerrini et al. 2018). At the same time, it is necessary to analyze

the dynamic changes of open forest land, shrub land, unforested forest land and non-forested



land. The analysis results are shown in Figure 4 and obtained by this method. The dynamic
changes of forest cover are shown in Table 3.
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Figure 4. Dynamic monitoring results

Table 3. Results of analysis of dynamic changes in forest cover

Land area covered with Forest covered area

trees (%) (km?)

Year




2009 76.83 1157.82

2010 77.46 1167.31
2011 78.62 1184.79
2012 77.25 1164.15
2013 76.68 1155.56
2014 76.79 1157.22
2015 76.82 1157.67
2016 76.93 1159.33
2017 77.05 1161.14

As can be seen from Figure 4, the area of forestry land and forested land showed a steady
upward trend from 2009 to 2017. The area of forestry land increased from 189.32 km? in 2009
to 192.09 km?, a total increase of 2.77 km?, an average annual increase of 0.34 km?, with an
average annual net increase rate of 0.0035 %. The forest area was 177.28 km? in 2009 and
177.89 km? in 2017, which increased by 0.61 km?, with an average annual increase of 0.076
km?. Within nine years, the area of open forest land and unforested land decreased continuously,
with an average annual rate of 2.41 % and 1.63 %, respectively (Gerami et al. 2017). The area
of shrubbery land decreased from 259.86 km? in 2009 to 198.72 km? in 2012, with an average
annual decrease rate of 25.03 km?, with an average annual decrease rate of 2.68 %, while the
area of shrub land changed little from 2012 to 2017. The area of non-forest land changed little
in 9 years. On the basis of the above research, the dynamic changes of forest cover obtained by
this method are analyzed. From the table, it can be seen that the forest cover increased steadily
from 76.81 % in 2009 to 78.62 % in 2011. The forest covered area increased by 26.97 km?, and
then gradually declined. In 2013, the forest cover increased steadily and steadily. The coverage
rate was basically stable, ranging from 76 % to 77 %. In summary, the forest coverage in this
area is better. The monitoring results of the dynamic monitoring method of forest coverage in
this paper are consistent with the statistical results of the actual statistical yearbook, which

shows that the dynamic monitoring effect of this method is better.
4. Discussions

It is of great significance to study the dynamic monitoring method of forest coverage. Firstly,
studying the dynamic monitoring method of forest coverage is helpful to formulate the forestry
production policy. The dynamic monitoring of forest coverage is an important basis for
formulating the forestry production policy. All aspects of forest coverage, such as forest area,
accumulation, land type and distribution state, are always in constant dynamic change, so we
should know and grasp them in time. If we grasp the current situation and changing process of

resources, we can formulate forestry production plans, policies and so on. Secondly, the



research on dynamic monitoring methods of forest coverage meets the needs of sustainable
forest development. The role of forests can be summarized in three aspects: protecting the
environment (ecological role), producing various products (economic role) and meeting
people’s spiritual and cultural needs (social role). Economic benefits of forests refer to the
economic value that forests can provide a variety of forest products and non-wood products for
human beings, as well as the production and sale of these products (Hanafiah et al. 2017). The
social benefits of forests refer to that forests can meet various social, cultural and spiritual needs
of human beings for forests. Only through the coordinated development of economic,
ecological and social benefits of forests, can the sustainable management of forests and the
sustainable development of forestry become a reality, and only by timely grasping the situation
of forest resources can the relationship among the three be coordinated. Moreover, the study of
dynamic monitoring method of forest coverage can effectively save forestry expenditure. The
purpose of forest resources survey is to find out the quantity and quality of forest resources,
understand the current situation and growth and decline of forests, and provide necessary basic
data for decision-making, development, planning and operation of forestry work. Because of
the vast land and vast distribution of forest resources in China, the traditional survey method
mainly relies on field detailed investigation and sample sampling control. It usually takes five
or even ten years for each survey to be conducted. Labor intensity, long cycle and low efficiency
are not suitable for the needs of forestry development in today’s society. In the past, traditional
methods to obtain data and information often have some shortcomings, such as insufficient
current situation, unstable accuracy, huge consumption of manpower, material resources and
financial resources. The update and management of a large number of forest data and various
information make forestry workers feel more difficult. Establishing a dynamic monitoring
system of forest cover can effectively reduce expenditure in the long run. At the same time, it
is conducive to revitalizing and utilizing the original historical data, promoting the co-
construction and sharing of resources and environmental data, standardizing the release and

exchange of forestry information, and laying the foundation for “digital forestry”.

Through theoretical analysis and experimental research, it is found that the dynamic monitoring
method of forest coverage based on GIS proposed in this paper has the advantages of technical
feasibility, management feasibility and basic feasibility. At present, the county (city), region
(city, autonomous prefecture) and autonomous region governments at all levels have forestry
authorities, the forestry authorities in autonomous region and parts of the region have
established forest cover management or monitoring institutions, and the forestry stations
network of towns (farms, pastures) below the county level is sound, which creates a
management innovation for the dynamic monitoring system of forest cover (Siaudinis et al.
2017). Conditions have been established, and the forestry departments at all levels can form a
management system for dynamic monitoring of forest coverage by slightly adjusting their
original internal institutions. Information collectors can select conscientious and responsible
technicians with a certain cultural level from township forestry stations, and can be encouraged
by appropriate salary increase policies. A dynamic monitoring system of forest coverage in the

whole region has been established, which has a certain data base. Firstly, after several



generations of forestry work, a large number of original data and survey data have been
accumulated, and many remote sensing monitoring and information system application
experiments have been carried out to lay the foundation for the dynamic monitoring system of
forest coverage. Dynamic monitoring of forest coverage is conducive to revitalizing and
utilizing the original historical data. Secondly, after several successive forests cover inventory
and forest resource planning and design surveys, a number of forestry engineers and technicians
have been trained at all levels in the region who have mastered the techniques of forest cover
monitoring and investigation. These technicians will give full play to their technical expertise
in the process of establishing a dynamic forest cover monitoring system. Thirdly, the forestry
departments of autonomous region, most of the counties and cities have computer equipment,
computer networks have been linked to all regions above the county level, and have a certain
number of 3S equipment, which has laid a good hardware foundation for the establishment of
the region’s forest resources dynamic monitoring system. Therefore, the dynamic monitoring
system of forest coverage based on GIS technology constructed in this paper can be put into

practical application.

When using this method to dynamically monitor forest coverage, the following measures
should be taken to ensure the realization of the dynamic monitoring method. Firstly, the
governments at all levels and the competent forestry departments fully recognize the
importance of establishing a dynamic monitoring system of forest coverage in the whole region,
and take this work as an important responsibility to implement it. Secondly, we should establish
a system to test the tenure target management of forest resources by monitoring the forest
coverage. Only with the guarantee of the system, can the dynamic monitoring system of forest
coverage play an effective role in the management of leading cadres’ tenure objectives.
According to the situation of the autonomous region, the feasible management objectives of
forest resources for leading cadres during their tenure of office are determined. Thirdly, we
should establish and improve the dynamic monitoring and management system of forest
coverage in the whole region, establish forest coverage monitoring centers in autonomous
regions, establish forest resources monitoring stations in regions and counties rely on forestry
stations in townships and towns, and establish forest coverage monitoring points with full-time
personnel at all levels. On the premise of consistency with the national monitoring system, the
competent forestry authorities of the fourth autonomous region should formulate unified
standards, achieve unified software, unified database format, unified code and so on, to ensure

the smooth interconnection of superiors and subordinates and the sharing of data resources.
5. Conclusions

At present, the main problems of forestry in China include insufficient total forest resources,
exhaustion of exploitable resources, low productivity of forest land and comprehensive
utilization of resources, and low efficiency. It is imperative to strengthen the protection of
existing forest resources, especially natural forest resources, vigorously develop afforestation,
increase forest area, increase forest coverage and promote urban forestry construction. Because

of the functional diversity of forest resources and ecological environment, the uncertainty of



forest maturity, the wide-area and spatial structure of forest area distribution, the study of forest
resources needs a series of forest resources information. The basic measure of forest resources
information is area and accumulation, mainly through forest coverage rate representation. After
the above analysis, in order to explore the situation of forest coverage, it is necessary to monitor
the forest coverage dynamically. In this paper, the dynamic monitoring system of forest
coverage based on GIS technology is constructed to monitor the forest coverage dynamically.
Through theoretical analysis and experimental verification, it is found that the dynamic
monitoring method in this paper can accurately detect the change of forest coverage. The test

results are in good agreement with the actual results.
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