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Abstract 
On the one hand, there is the historical mission of "civilized development and ecological 
prosperity". On the other hand, new problems have also been encountered on the road 
of green development. Therefore, the sahamba now have a higher goal, that is to restore 
ecology. Since the 18th CPC National Congress, they have successively launched three 
major projects: afforestation, natural improvement of artificial forests and near natural 
cultivation of natural forests. They tried to bring the plantation closer to the natural 
forest.This paper first obtains and processes the data, determines the relevant 
indicators affecting the ecological environment of Saihan dam, and extracts the 
corresponding data and visualizes the data. Then Pearson analysis method is used to 
analyze the correlation of each index. Finally, the multiple linear regression model is 
established, solved and analyzed, and the final conclusion is obtained.We first processed 
and analyzed the data, and then established the vector autoregressive model. Before 
training and scoring, we established and verified the evaluation accuracy of the vector 
autoregressive model var through ADF test, determination of lag order, Granger 
causality test and stability test. Then we train the model according to the data. Finally, 
according to the established evaluation model, we realize the quantitative analysis of the 
impact of Saihan dam restoration on Beijing's sediment resistance. 
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1. Introduction 

China adheres to the concept that clear water and lush mountains are precious wealth, adheres to 
respecting nature, living in harmony with nature and protecting nature, puts saving resources, 
protecting the environment and restoring nature first, implements the strategy of sustainable 
development, improves the overall coordination mechanism in the field of ecological civilization, 
constructs an ecological civilization system, and promotes all-round green growth of economic and 
social development Build a beautiful country and change. With the help of the Chinese government, 
China's Saihanba forest farm has been restored from the desert and has now become an eco- friendly 
green farm with stable sand prevention function. 

Since 1962, 369 young people with an average age of less than 24 have come to this sandy wasteland. 
Since then, they have dedicated their lives here, moving forward wave by wave, sowing seeds on the 
beach and planting green in the gaps of stones, just like nails nailing millions of acres of forest to the 
wasteland. Plant trees to fix sand, conserve water sources, and build a green barrier to block wind and 
sand. Today, the forest coverage in the Saihanba region has reached 80%. It provides 137 million 
cubic meters of clean water to Beijing and Tianjin every year, stores 747000 tons of carbon and 
releases 545000 tons of oxygen.After more than half a century of struggle, the world's largest 
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plantation was built on the land of Saihanba. The builders planted 1.12 million mu and more than 400 
million trees on the plateau wasteland 400 kilometers north of Beijing, creating a green ocean.On the 
one hand, there is the historical mission of "civilized development and ecological prosperity". On the 
other hand, new problems have also been encountered on the road of green development. Therefore, 
the sahamba now have a higher goal, that is to restore ecology. Since the 18th CPC National Congress, 
they have successively launched three major projects: afforestation, natural improvement of artificial 
forests and near natural cultivation of natural forests. They tried to bring the plantation closer to the 
natural forest. 

2. Data Acquisition and Processing 

First, filter the data. Then, the filtered data are grouped according to the index quantity, and the 
obtained target information needs to be further filtered. Finally, through screening, the target product 
became 14 data sets. The data can be obtained by extracting relevant data according to the indicators 
in question. The following is the visual processing of data. 

3. Visualization and Analysis of Data 

Firstly, we visualize the forest coverage rate, forest coverage area and water conservation of Saihanba. 
The results are as follows: 

 

 
Figure 1. forest coverage, forest coverage and water conservation 

4. Correlation Analysis of Various Factors 

 
Figure 2. simple correlation matrix between each factor and sales volume 
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Next, we use Pearson correlation analysis to further analyze the correlation between these three 
factors and sales.We first use Python to visualize the correlation (see the appendix for the code) and 
get a simple correlation matrix between various factors, as shown in the figure below. 

It can be seen from the correlation matrix that the three factors we selected have a certain impact on 
the sales volume. The following is a specific analysis of this impact. 

Firstly, we test the correlation according to the correlation coefficient to determine the correlation 
between the three factors and the regression variables. 

Correlation coefficient is the degree of correlation between two things (we call them variables in the 
data). If there are two variables X and y, the meaning of the finally calculated correlation coefficient 
can be understood as follows: 

① When the correlation coefficient is 0, there is no relationship between X and y. 

② When the value of x increases (decreases) and the value of Y increases (decreases), the two 
variables are positively correlated, and the correlation coefficient is between 0.00 and 1.00. 

③ When the value of x increases (decreases) and the value of Y decreases (increases), the two 
variables are negatively correlated, and the correlation coefficient is between - 1.00 and 0.00. 

The greater the absolute value of the correlation coefficient is, the stronger the correlation is, the 
closer the correlation coefficient is to 1 or - 1, the stronger the correlation is, the closer the correlation 
coefficient is to 0, and the weaker the correlation is. The corresponding table between the value range 
of correlation coefficient and the correlation strength ofjudgment variables is as follows: 

 

Table 1. relationship between correlation coefficient and correlation strength 

correlation 
coefficient 

0.0-0.2 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 

Correlation 
strength 

Very weak correlation 
or no correlation 

Weak correlation Moderate 
correlation 

Strong 
correlation 

Extremely 

strong 

correlation 

 

We used Pearson correlation analysis to calculate the correlation coefficient between each factor and 
the target variable. 

Through python, we can solve the above model (see the appendix for the core     code). It can be 
concluded that the three factors we analyze have a certain or even      strong correlation with the 
ecological environment of Saihan dam. Next, SSPs is used to further test and analyze the correlation. 
The specific results are as follows: 
 

Table 2. SPSS test and analysis of correlation 

Pending factors correlation coefficient Related types 

forest coverage 0.436 positive correlation 

forest-covering area 0.692 positive correlation 

Water conservation 0.602 positive correlation 

5. Model Solving 

According to the model established in 4.3, the exponential change of the impact of Saihan dam 
restoration on its ecological environment is obtained through solution,as shown in the following 
figure: 
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Figure 3. The exponential change of the impact of Saihan dam restoration on its ecological 

environment 

6. Vector Autoregressive (VAR) Model is Established 

6.1 Data Stationarity Test - ADF Test (Unit Root Test) 

When many time series models are used, the time series will be required to be stable. In VAR model, 
the stability oftime series must also be guaranteed. If the stability of time series cannot be guaranteed, 
the following two results will result: 

① The estimated value of vector autoregressive coefficient is negative, and the result obtained after 
t-test is invalid; 

② The correlation or regression relationship between two independent variables is false, which 
makes the results of the model invalid. 

Therefore, the first step is to test the stationarity of the data. In addition to the method of visual 
inspection, other strict statistical inspection methods commonly used include DF test (Dickey Fuller) 
and ADF test (augmented Dickey Fuller), also known as unit root test, because DF test is only 
applicable to the stationarity test of first-order autoregressive process, but in fact, most time series 
will not be a simple AR (1) In order to make the DF test applicable to the stationarity test of AR (P) 
process, it is modified to obtain the ADF test.Therefore, we tested the data stability of Annex 1 
"training data". The results of ADF test by python (see Appendix 1 for code) are as follows: 

 

 
Figure 4. ADF test result diagram (Python Implementation) 
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As can be seen from the above figure, the test statistic t value is -42.189 and the p value is 
approximately 0. The original hypothesis H0 ofADF test is that the time series is non-stationary (i.e. 
there is a unit root), and the p value is approximately 0, which is far less than the given significance 
level of 0.05. Therefore, the original hypothesis H0 is rejected and it is considered that the series is 
stable and has no unit root. In addition, the values of critical values shown in the figure are: 1%, 5% 
and 10%, which indicates that the obtained significance test statistics are less than three confidence 
levels (10%, 5%, 1%), that is, there is (90%, 95%, 99%) confidence to reject the original hypothesis. 

According to the above analysis, the "training data" series in Annex 1 is stable and can be directly 
used for model establishment without cointegration test, difference and other processing. 

6.2 Model Order Determination - Determination of Lag Order P 

In addition to the stationarity or cointegration of the data series, the VAR model also needs to select 
the appropriate lag order P. If the lag order p is relatively small, the random error term will have a 
serious problem of autocorrelation and lead to inconsistent estimation of parameters; If the lag order 
p is too large, it will increase the complexity of the model, and the more parameters the model needs 
to estimate, which will affect the effectiveness of model parameter estimation. At present, the 
commonly used order selection methods include likelihood ratio statistical analysis (LR), Akaike 
information criterion (AIC) and Bayesian information criterion (BIC). 

Judge the lag order. After testing and observation, it is finally determined that the maximum number 
of minimum values occurs when the lag order is 5.  

 

 
Figure 5. lag order judgment 

6.3 Coefficient Estimation of Model 

The coefficient of the model is estimated by using the processed data, as shown in the figure below: 

 

 
Figure 6. model coefficient estimation display 
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It can be seen from the data shown in the above figure that the last order value in each scenario is 
greater than 0, indicating that the above coefficient estimation is qualified and the data used pass the 
test. 

6.4 Test of VAR Model 

We should first understand that the applicable premise of VAR model is: 

① Regression can be carried out. Naturally, the data is required to be stable, otherwise pseudo 
regression will occur; 

②  Regression occurs between vectors. Naturally, there must be a certain relationship between 
vectors (statistical causality), so it is required to pass the Granger causality test. 

Since the premise of Granger causality test requires the data to be stable, the stability test should be 
carried out first. 

Therefore, we can conclude that the test of VaR (P) model is divided into the following steps: 

1) Model stability test 

The autoregressive modulus of the model is less than 1, indicating that it is located in the unit circle. 
The following is the stability table: 

 

 
Figure 7. model stability root and its modulus 

 

2) Variance decomposition 

In order to analyze the contribution of structural shocks affecting endogenous variables, we 
performed variance decomposition and finally obtained the data shown in the following table: 

 

 
Figure 8. variance decomposition analysis 
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It can be seen from the above data that the variance of ser02 is obviously affected by itself, while 
ser01 is affected by both itself and ser02. 

7. Conclusion 

In solving the problems encountered this time, we use VAR model and ARIMA model to predict 
short-term uplink and downlink traffic and long-term uplink and downlink traffic. Through data 
training and analysis, it can be seen that the above two models have excellent results in solving this 
problove model can also be widely used in practice. Var provides a scientific basis for determining 
the amount of capital necessary to resist market risks, establishes the capital arrangement of financial 
institutions on the basis of accurate risk value, and also provides a scientific, unified and fair standard 
for financial regulators to monitor the capital adequacy ratio of banks. VaR is applicable to 
comprehensively measure various market risks including interest rate risk, exchange rate risk, stock 
risk, commodity price risk and derivative financial instrument risk. At present, Arima is widely used 
in GDP prediction, residents' consumption level prediction, power load prediction and case study of 
enterprise value evaluation. 
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