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ABSTRACT

After nearly 30 years after the reform and opening up the rapid development of economy, China 
also had a “industrial pollution” and “poverty”, mainly because of the low level of productivity, 
population pressure overload caused by environmental degradation, and between population pressure 
and environmental degradation A vicious cycle, is essentially a syndrome caused by poverty. We’ve 
been paying a lot of attention to the former for a long time At present, the environmental awareness 
education in colleges and universities has made great progress compared with the past. College 
students basically have certain environmental knowledge and awareness, and have high enthusiasm for 
environmental protection and environmental protection cause, and pay great attention to it. However, 
when problems arise or involve their own interests, their environmental awareness and behavior lag 
significantly. In this paper, system dynamics, neural network model and computer simulation are 
used to study environmental protection in ecologically fragile areas.
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INTRodUCTIoN

The ecological environment is the material basis for the survival of the human social and economic 
systems and an important guarantee for achieving sustainable development. However, since the 
industrial revolution, the human society and economy have developed rapidly and material wealth 
has been greatly satisfied. At the same time, the consumption of natural resources has also increased 
significantly (Adjei et al., 2021). The increasing reduction and even depletion of non-renewable 
resources, the excessive use of renewable resources, and the discharge of a large number of toxic and 
harmful pollutants have led to the deterioration of the ecological environment in many regions, which 
has triggered a series of ecological and environmental problems (Boca & Saraçlı, 2019), including 
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water and soil loss, expansion of desertification area, grassland degradation, forest area reduction, 
biodiversity reduction, etc. In the face of the deteriorating ecological environment, which has seriously 
affected the survival and development of human beings, governments and environmentalists of all 
countries are increasingly calling for the protection and construction of a beautiful and harmonious 
ecological environment (аронбаевet et al., 2021).

The western region of China is one of the first regions of human activity. With the continuous 
migration and natural growth of population since history, the population has increased rapidly, while 
the excessive growth of population under the trend of excessive reclamation activities, induced the 
ecological changes in the west, the destruction of ecological environment by agricultural (animal 
husbandry) activities is increasingly aggravated (Kerr, 2021). The cause of formation of ecological 
fragile areas in the west should be classified into natural factors and human factors. The poor ecological 
environment is very prominent in the western region of China. The local natural conditions are poor, 
the living conditions are difficult, and the infrastructure is weak, resulting in the low living standard 
of the people. Seventy percent of the poor in China are mainly concentrated here (Chakraborty et 
al., 2021). For the sake of human survival and development, coupled with some policy guidance 
mistakes in recent years, the excessive development and utilization of natural resources have led to 
the increasingly fragile ecological environment of the original evil line in the west.

China’s ecological environment is quite fragile, and the fragile ecological environment area 
accounts for more than 60% of the land area, which seriously hinders the process of realizing 
sustainable development in China (Elias Roberts, 2020). The huge environmental and health costs 
of rapid economic growth have become a real and serious problem that the Chinese government 
is increasingly concerned about (Hekmatpour & Leslie, 2022). College students are a group of 
contemporary high-level and high-quality young citizens, who shoulder the task of future development 
and the historical mission of national rejuvenation. Their mastery of environmental protection 
awareness, environmental protection knowledge and skills, and the ability to solve environmental 
problems will have a significant impact on the long-term development of the nation (Alonso Fernández, 
& Regueiro Ferreira, 2022). At the same time, at present, there are still some deficiencies in the 
education of environmental awareness in colleges and universities (Shafiei et al., 2020). Therefore, 
the authors have chosen this topic to cultivate the contemporary college students’ high sense of 
responsibility for the future living environment through the research on the education of college 
students’ environmental awareness.

Oasis is the basis for human survival in arid areas, and also the carrier of economic development 
in arid areas (Mammies et al., 2021). Western China is a typical outflow basin oasis irrigation 
area, with a dry climate, sparse precipitation, temperate continental arid climate, and excessive 
impact of human activities on the ecological environment, which makes the ecological environment 
face problems, such as soil salinization, desertification, and grassland degradation (Kumar et al., 
2020). The study of ecological and environmental problems in this region has become an urgent 
scientific problem to be solved. The research on ecological environmental vulnerability in China is 
mainly concentrated in the dry early inland oasis area of northwest China, Sichuan, Loess Plateau 
and the vast eastern region, and little research has been done on Urat Qianqi. In this paper, we 
use artificial neural network method to evaluate the ecological environment vulnerability of the 
region. The ultimate goal is to prevent the deterioration of the ecological environment in Urat 
Qianqi and to restore and reconstruct the degraded ecological environment in order to achieve 
the benign development and sustainable use of resources and environment. Using the traditional 
integrated research method of geography, based on previous research results, combined with field 
surveys, qualitative methods, and quantitative methods. The innovation of this paper is to discuss 
the ecological environment protection consciousness itself, and focus on sorting out the reasons 
for the lack of cultivation, which has some effect on solving the problems of the current college 
students’ ecological environment protection consciousness.
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RELATEd WoRKS

Research on Ecologically Fragile Areas
The term “vulnerability” first appeared in France in the 1960s. The ecological environment 
vulnerability is the sensitive response and self-recovery ability of the ecosystem relative to the external 
disturbance at a specific time and space scale and is the result of the joint action of natural attributes 
and human economic behavior (Nyumba et al., 2021). It contains three meanings: (1) Vulnerability is 
the attribute of the ecological environment itself under specific regional conditions, and the existence 
of this attribute is regional and objective. (2) Vulnerability can only be shown under the drive of 
“external interference,” including the impact of human activities and the role of natural forces. (3) 
The degree of vulnerability is quantitatively evaluated by indicators such as sensitivity and stability 
(Nandy& Mandal, 2020).

Many foreign countries have carried out evaluation and research on the impact of climate change 
on the vulnerability of various industries at the national scale. Among them, Canada, Bangladesh, 
Tanzania, and other countries have carried out the vulnerability assessment of climate change on 
agriculture, forestry, water resources, ecological environment, and human health at the national level 
and made corresponding predictions based on the future economic and population development 
scenarios. These studies continue with the improvement of cognition level and research methods.

When the degradation of the ecological environment exceeds the level that can maintain the 
current human utilization and development for a long time under the existing social, economic, 
and technological level, it is called fragile ecological environment (Magliulo et al., 2021). It refers 
to environmental degradation, landscape degradation, land productivity decline, and land resource 
loss caused by the combination of natural and human activities (Mauro et al., 2020). According to 
geomorphic conditions, climatic factors, and other major reasons, China can be divided into seven 
types of ecological vulnerability (Chakraborty et al., 2021). Except for the North China Plain and 
the hilly areas in the south, these areas are concentrated in the west of China. Therefore, unless 
specifically mentioned, the western ecological vulnerability is generally regarded as the representative 
of China’s ecological vulnerability. The administrative regions mainly include 12 provinces (regions 
and cities), including Shaanxi, Gansu, Inner Mongolia, Xinjiang, Qinghai, Ningxia, Guangxi, Yunnan, 
Guizhou, Sichuan, Tibet, and Chongqing (Dumak et al., 2020). This area is also the place where 
Chinese minorities live. Therefore, this paper uses the concept of “ecologically vulnerable area” as 
“the western region” and “the western ethnic region,” although there are differences between the two 
and they are not completely equal (Aung et al., 2021).

Research on Environmental Awareness Education
As a kind of behavior, environmental protection is restricted by its thought, morality, and values. The 
development of its behavior depends largely on the strength of people’s environmental awareness 
(Rogayan et al., 2019). At present, the education of ecological environmental protection awareness 
in universities mainly focuses on persuasion education. It has played a certain role in improving 
the campus environment and improving the basic quality of college students, but the effect is not 
obvious (Aung et al., 2021). Moreover, this kind of education has obvious disadvantages. It lacks 
the support of theory and practice, which is not conducive to college students’ understanding of the 
profound connotation of ecological environment protection and realizing the all-round development 
of personal quality (Zeng et al., 2020).

Chinese scholars have analyzed the necessity, suggestions, contents, and other relevant research on the 
cultivation of college students’ awareness of ecological environment protection from different directions.

Research on the necessity of cultivating college students’ awareness of ecological environment 
protection: Li Tianyu believes that efforts must be made to improve the overall environmental 
awareness of the people. As the backing of cultivating college students’ awareness of ecological 



International Journal of Web-Based Learning and Teaching Technologies
Volume 19 • Issue 1

4

environment protection, colleges and universities need to take some effective measures to improve 
the level of ecological awareness of their students and inject strong force into the construction 
of national ecological civilization.

Research on the cultivation of college students’ awareness of ecological environment protection: 
Rao Xupeng stresses that the cultivation of ecological civilization awareness must be integrated 
into the teaching process of ideological and political theory courses and advocates that we should 
adhere to a green and low-carbon lifestyle.

Research on measures to cultivate college students’ awareness of ecological environment 
protection: Liu Zhenqing points out that the specific ways to strengthen education include, 
first of all, improving the awareness of ecological civilization, strengthening the concept of 
ecological civilization and the rule of law, integrating ecological civilization education resources 
into universities, and constructing a trinity mechanism of school, family, and society. Ecological 
civilization education involves many factors, needs a gradual process, and needs scientific 
planning and systematic arrangement.

Research methods in ecologically fragile areas: The development system of ecologically fragile 
areas is a complex and huge system, which has a large scale and a complex structure (Chi, 2021). 
The internal factors of the system interact, influence, and penetrate each other, showing a complex 
movement law (Xu et al., 2020). The vulnerability of the ecological environment shows different 
characteristics in different regions. Many scholars have used quantitative or semi-quantitative 
methods to evaluate the vulnerability of ecological environment from different aspects, mainly 
including principal component analysis, analytic hierarchy process, fuzzy comprehensive 
evaluation, layer overlay method, etc. (Liu et al., 2021). Due to the complexity of the formation 
of ecological environment vulnerability, it is difficult to accurately judge its vulnerability due to 
the artificial setting of weights when using these methods for assessment (Zhang et al., 2020).

At present, artificial neural network (ANN) has been widely used in geosciences because of its 
uniqueness in solving nonlinear problems. Some scholars used BP artificial neural network method 
to evaluate the ecological vulnerability of the upper reaches of the Minjiang River and concluded 
that the ecological vulnerability of the upper reaches of the Minjiang River is Grade III, belonging 
to a highly vulnerable area. Some scholars used the BP artificial neural network method to evaluate 
the ecological environment vulnerability of Dengkou County, Inner Mongolia, and concluded that 
the ecological environment vulnerability of Dengkou County, Inner Mongolia is Grade II, belonging 
to moderate vulnerability (Pu et al., 2021).

In order to accurately and objectively evaluate the vulnerability of the ecological environment 
in a certain area, a certain theory is needed as the evaluation basis. On the basis of comprehensive 
consideration of natural and social factors in the study area, system dynamics, artificial neural network 
theory, and sustainable development theory are adopted as the basic theories of this paper.

METHodS

BP network is a neural network with three or more layers of neurons. It consists of an input layer, 
hidden layer, and output layer. The input layer is used to receive external information. The output layer 
judges and makes decisions on the input layer information. The hidden layer, in the middle, is used 
to represent and store information. There is no interconnection between neurons at the same layer 
of the network. The neurons of each layer are fully connected, the degree of connection is expressed 
by weight, and its value is continuously adjusted through learning. Its structure is shown in Figure 
1, which mainly includes the following features:

A multi-layer ANN network structure is usually composed of an input layer, several hidden layers 
(but usually one hidden layer is sufficient), and an output layer.
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The information of neurons is transmitted to each other through the transfer function, and the 
transfer function generally selects the Sigmoid function whose value is between [0,1]. It takes the form:
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The learning process of BP network is controlled by the error performance function. The 
calculation formula for the p-th sample error is:
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Figure 1. Schematic diagram of the structure and working principle of BP network model
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After repeated learning and training in the above process, the BP network revises the weight 
and threshold of the network according to the error between the network input and the actual value. 
If the network finally converges, its output can be infinitely close to the ideal output, the weight and 
threshold of the network will not change, and the learning and training of the network is completed. If 
the network cannot converge, it means that the structure design of the network is not reasonable or the 
training parameters are improperly set. When the network learning is completed, the learning results 
are stored in the structure of the network, as well as completing the construction of the sustainable 
development system model, and then the historical data of the system is used to learn and train the 
network. The ANN object model network is provided in the ANN Toolkit, and we can build the ANN 
model by setting its properties.

According to the relationship between input and output values, the BP artificial neural network 
model will adaptively adjust the relationship between input and output, namely the weight value, 
during the learning process. It avoids the error caused by human factors determining the weight 
value. BP network selects the corresponding evaluation parameters according to different needs 
to establish the evaluation model, which has strong adaptability. When evaluating the ecological 
environment vulnerability, we only need to train the standards at all levels of the ecological environment 
vulnerability assessment as samples. Once the training is completed, we can use the trained weights 
and thresholds to evaluate the new samples.

Construction of Training Samples Based on B-Spline Interpolation
The construction of ANN model requires a large number of learning and training samples. The larger 
the number of samples, the more accurate the ANN model will be and the stronger the generalization 
ability will be. In the actual research, the data obtained by the survey or experiment is always limited, 
because of the limitation of data, so the thought of using interpolation method to construct learning 
samples was considered. The reason why this is possible is because for ANN model, it has a strong 
learning and robustness, it does not require accurate learning samples, it has a strong error correction 
and recognition ability to learn samples, as long as the interpolation sample can generally reflect the 
law and development trend of the actual sample.

B-spline curve is the most commonly used spline curve in engineering. It can give a very smooth 
interpolation curve, and it is widely used in numerical approximation, ordinary differential equation 
solving, and engineering calculation. The definition of a curve of group B is: given n+1 control points 
Pi I = 0,1,2..., n is called the vertex of the characteristic polygon, then the parametric curve segment 
of degree n is called the B-spline curve segment:

P t PF t
i

n

l l n
( ) ( )

,
= ∑
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Generally speaking, the K-order B-spline curve generated by N +1 control points in space is 
formed by the B-spline curve of the working section, and the shape of each curve segment is controlled 
by k points arranged in order in the point column. The uniform B-sample function composed of 
different node vectors depicts the same shape, which can be regarded as a simple translation of the 
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same B-spline function. The derivative of B-spline curve can be obtained by the linear combination 
of the difference quotient of the lower order B-spline basis function and the vertex vector, which is 
also the reason for the k-order B-spline curve segments to achieve the continuity of degree K 1 or 2. 
In order to improve the accuracy of interpolation, this paper uses cubic B-spline curve to interpolate 
the historical data. The interpolation principle of cubic B-spline curve is briefly described as follows: 
In Equation (9), when n=3:

F t t t t
0 3

3 21

6
3 3 1

,
( )= − + − +( )  (9)

If the B-characteristic polygon adds a vertex P4, P0, P1, P2, and P4 determine guiding quantity, 
and the position of the beginning point of the next curve segment, the first-order and second-order 
guiding quantity are only related to P0, P1 and P2, and are respectively equal, which indicates that 
the cubic B-spline curve is second-order continuous. In this paper, the cubic B-spline function is 
used to interpolate in the discrete data points, and these discrete points are transformed into a smooth 
interpolation curve. The sufficient interpolation points on this curve and the actual nodes are used 
as the training samples for ANN model construction.

Grey Relational degree Analysis of Causal Bond Strength
The analysis steps for sample data of each factor are as follows:

On the basis of qualitative analysis of the output value growth rate of the secondary industry, 
a dependent variable and multiple independent variable factors are determined to form a matrix 
composed of:

N +1 data:Z X X X
n

= …( )0 1
, , ,  (10)

Non-dimensionalization of variable series is standardized. The standardization method adopted 
in this paper is as follows:

P
p p

p p
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−
−
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 (11)

Calculate the correlation coefficient and record the parent number column {x[0](r) after data 
transformation); Child count as {X [V] (t)), in the Nt = K, mother sequence {Z [0] (f)) and subsequence 
{X [f] (f)), the relationship between the coefficient of L (Oi) (K), use the type calculation:
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L([Oi]k) Is the absolute difference of two comparison sequences at time K, namely:

∆[ ]( ) | [ ]( ) [ ]( ) |oi K X K X i K= −0  (13)

△[min], △[max] are respectively the minimum and maximum of the absolute difference at 
each moment of all comparison sequences. P is the resolution coefficient, which is 0.45 in this paper.
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Calculate two groups of comparative series at a certain moment, as in△[min], LOi=1,△[max], 
then value. Therefore, the range of correlation coefficients 0<L<1. It is using the following equation:
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STUdy AREA oVERVIEW

Located in the central part of Inner Mongolia Autonomous Region, China, is the Bayannur City under 
the jurisdiction of the flag. It has an area of 7476 square kilometers, and a population of 340,000 
people. Wuqian Banner is located in the eastern end of the Loop Plain, under Bayannur City, east of 
Baotou City, west of Wuyuan, south of Ordos City Hangjin Banner, Dalat Banner across the river, 
and north of Ulat Central Banner border. The geographical location is between 108°11′~109°54′E 
and 40°28′~41°16′N, including 4,900 square kilometers in the dry mountain area and 2,500 square 
kilometers in the yellow irrigation area.

The landscape is “three mountains, two rivers, and a sea, a thousand miles of plains and two 
beaches.” Wula Mountain, Chashi Tai Mountain, Baiyin Chahan Mountain, an area of 2303 square 
kilometers, accounts for about 30.8%. Mingan River and Xiaoshetai River, with an area of 889 square 
kilometers, accounts for 11.3%. Wulangsu Sea, with a water area of 440,000 mu, is one of the eight 
largest freshwater lakes in China. The plain within the set, the Clover Hey Beach and the Middle 
Beach, with an area of 1,811 square kilometers, accounts for 24.2%.

EXPERIMENTAL RESULTS ANd ANALySIS

Based on the 50-year “Statistical Yearbook of a City in Inner Mongolia,” this paper selects 20 indicators 
and relevant statistical data that affect its ecological environment vulnerability as the data source to 
establish the basic information database of ecological environment vulnerability. This paper takes a 
city in Inner Mongolia as the research area and the ecological environment as the evaluation target. In 
this paper, taking Urat Qianqi of Inner Mongolia Autonomous Region as a case study and selecting its 
indicators. These indicators are composed of main cause indicators and result performance indicators. 
The main cause indicators include rainfall, evaporation coefficient, proportion of sand dune area, 
forest coverage, and proportion of water and sea area. The results performance indicators include 
the per capita GDP, the per capita net income of farmers and herdsmen, the per capita total power of 
agricultural mechanization, the ratio of the output value of grain per unit area, the secondary industry 
to GDP, and the ratio of the number of primary and secondary school students to the total population.

This paper uses the value range of various indicators in China and Inner Mongolia Autonomous 
Region and previous studies to form the following standards. Level I represents mild vulnerability. 
Level II represents moderate vulnerability. Level III represents severe vulnerability. The higher the 
level, the greater the degree of vulnerability. According to the value range of the evaluation standard, 
the corresponding value is selected for the ecological environment vulnerability level. Level I represents 
mild vulnerability. Level III represents severe vulnerability, and the upper and lower limit values 
are adopted. Level II represents moderate vulnerability, and takes random values within the value 
range to obtain a group of data as the network input for the ecological environment vulnerability 
assessment in the study area. Since the evaluation criteria are of three levels, the desired output of 
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BP network is also selected as the target output of BP network through learning. Before using BP 
artificial neural network to evaluate the vulnerability of ecological environment, the data should 
firstly be normalized. The direct calculation of the brother index of evaluating the vulnerability of 
ecological environment will affect the accuracy of the results, so the data should be normalized before 
calculation. Firstly, MATLAB correlation function is used to pre-process the data so that they have 
zero mean and uniform standard deviation, and the new data obtained are used for calculation. The 
normalized data are distributed in the interval [-1, +1].

pn=
p p

p p
min

max min

-

-
 (16)

Using net=newff(p,t,[23,3],{‘tansig’,’logsig’},’traingdx’). newffis the function to build BP neural 
network, p, t denotes the network output and output value after preprocessing the sample data, [23, 
3] denotes the number of nodes in the hidden layer is 23, the number of nodes in the output layer is 
3, ‘tansig’,’logsig ‘ indicates that the activation function ‘tansig’ is used for the neurons in the hidden 
layer and ‘logsig’ is used for the output layer, ‘traingdx ‘ denotes the selected learning function.

After 151 training, the network performance meets the requirements, as shown in Figure 2. The 
main reason for the fast convergence rate is that the set value of learning rate is large.

Next, test the trained network. Take three evaluation grade indicators as the test input data of the 
network to evaluate the feasibility of the network. The normalized eco-environmental vulnerability 
evaluation index p is used as the input value of the simulation network to obtain the output value of 
the network simulation:

The target output of class I is 1, and the actual network output is 1.267. The target output of 
fragile class II is 1, and the actual network output is 1.0695. The target output of fragile class III is 
1, and the actual network output is 0.7173.

The simulation output of the actual value of the ecological vulnerability evaluation index is 0.3485 
for level I, 0.6184 for level II, and 0.1444 for level III, of which 0.6184 is the largest and closest to 

Figure 2. The training result of network’s simulation about eco-environment fragility in the study area
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the target output 1. Therefore, the ecological vulnerability level of Utra Banner that is previously 
mentioned is level II, which is moderately vulnerable.

To further verify its correctness. According to the output value of the network simulation, the 
corresponding neuron error analysis is carried out for the results.

It can be seen from the error surface and contour map in Figure 3 that the total variance of network 
training is very small when it is at level II. From the error surface and contour map, we can see that 
the total variance of network training is very small, close to zero. Therefore, it further shows that the 
ecological environment in the study area is moderately fragile.

From the simulation results of the model, it can be seen that the trained BP artificial neural network 
model has a high fitting degree and meets the preliminary set evaluation requirements through the 
test of three evaluation grade indexes of grade I, II and III.

Constraints on Carrying Capacity of Ecologically Fragile Areas in Western China
Environmental carrying capacity, as the basis for judging the coordination between human social and 
economic activities and the environment, has different characteristics in different regions, and there 
are obvious differences in resource carrying capacity between different regions in China. The scholars 
selected land resources and water resources as the carrying index of natural resources, and GDP as 
the carrying index of economic resources, with the whole country as the reference area, compared 
the regional differences of the east, middle, and west of China in 2003, as shown in Figure 4 below.

In the increase of population quantity, population quality, and people’s living standards, the 
progress of various social undertakings has occurred at the same time, and the impact on resources 
and the environment is seen in the strengthening and increasing of living water, life sewage, and life 
rubbish emissions every year. The growth is on the rise, and the present order from big to small is: 

Figure 3. The error surface and contour of BP network



International Journal of Web-Based Learning and Teaching Technologies
Volume 19 • Issue 1

11

TDS, HES, EECS, SEPS. The rapid increase of population, the increasing needs of human beings, 
and their number must lead to the aggravation of the bearing burden of the natural environment, 
resulting in the depletion of natural resources in the oasis and the decline of environmental quality. 
Ecological restoration is to take various measures to reduce and eliminate the factors and processes 
that are not conducive to human survival and development in the ecological environment.

College students are an important force in the development of society, and it is more conducive 
to the protection of fragile ecological areas to strengthen college students’ environmental protection 
education and raise their awareness of environmental protection. Doing well in environmental 
protection education is an important way to fundamentally realize environmental protection, and it is 
also a practical need for colleges and universities to adapt to social development and better promote 
the progress and development of education. China has put forward the construction of ecological 
civilization, and the contemporary college students are the main force to realize the construction 
of ecological civilization. The ecological civilization thought of college students, the concept of 
environmental protection, and the ability of environmental protection of college students will affect 
the development of ecological civilization construction. Because of this, the strengthening of the 
education of environmental protection of college students in colleges and universities and improving 
the environmental protection skills of college students are the inevitable requirements to promote the 
construction of ecological civilization.

The cultivation of college students’ awareness of ecological environment protection plays an 
important role in the process of national and social development and progress. First of all, in the 
face of the current severe environmental situation, the formation of college students’ awareness of 
environmental responsibility needs the support of social practice, which is a dynamic process of 
transforming the awareness of ecological environmental protection into environmental behavior. In 
addition to paying attention to environmental policy makers, college students can also learn about 
environmental protection knowledge through online tools, actively participate in activities beneficial to 
environmental protection, take more care of the environment, and consciously improve environmental 
awareness. In addition, we must strengthen our understanding of the legal system of environmental 
protection, which is the most powerful guarantee of environmental protection and the basis of all 
environmental protection activities. Therefore, in future studies, we should also learn to master the 

Figure 4. Comparison of the Relative resource bearing status between eastern, central, and western China from 2000 to 2015
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environmental protection system through various channels, gradually form the awareness of the rule 
of law in the process of learning legal knowledge, and finally externalize this awareness into action.

CoNCLUSIoN

From the results of the BP artificial neural network model for the simulation and analysis of Urat 
Qianqi, it can be seen that: 1. From the model training results, the expected envisioned criteria were 
achieved and the evaluation model fully met the requirements. 2. From the evaluation results, the 
output values (0.3485, 0.6184, 0.1444) were the closest to the initial value of 0.6184, so the study 
area is moderately vulnerable.

As an important social ideology, society must attach importance to improving college students’ 
awareness of ecological and environmental protection. It is of practical significance for the harmonious 
development of humans and nature in the western region to carry out the research on the construction 
model of ecological civilization in the ecologically fragile and poverty-stricken areas. This paper 
takes a city in the Inner Mongolia Autonomous Region as the research area, takes the ecological 
environment vulnerability of the research area as the research object, uses BP artificial neural network 
method to analyze and study, and provides research methods for the coordinated development of the 
fragile ecological environment in the northwest. By using BP artificial neural network method to 
evaluate the ecological environment vulnerability, the result shows that the ecological environment 
vulnerability level in the study area is II, indicating that the ecological environment in Wulatqian 
Banner is currently moderately fragile. The ecological environment vulnerability of the study area 
is the result of the joint action of nature and human. Among them, natural factors such as geology, 
landform and climate are the main natural factors that affect the fragile ecological environment of 
Wulat Front Banner, while unreasonable human activities such as over-reclamation, over-grazing and 
abuse of water resources are the main factors that cause the fragile ecological environment.

Because BP neural network itself has weak generalization ability, this paper uses different 
functions to debug. The generalization ability of the network has been improved, but there are still 
some defects. In the future research, we will continue to improve the stability of the simulation results 
in order to further improve the model accuracy.
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