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Abstract: Due to historical overload, grazing and fire, the ecological environment deteriorated into a 

desert. In order to bring Saihanba to life, after the unremitting efforts of generations, Saihanba became 

a green barrier across the southern edge of the Inner Mongolia Plateau, preventing the Hun Shanak 

Desert from moving south and maintaining sand source for the capital, maintaining water and soil and 

water conservation. In this paper, according to a large number of data statistics, some references and 

the actual investigation of Saihanba, the structural evaluation model of Saihanba in resisting wind and 

sand resistance, protecting the environment and maintaining ecological balance and stability was 

selected. 
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1. Introduction 

Due to historical overload, grazing and fire, the ecological environment deteriorated into a desert. In 

order to bring Saihanba to life, after the unremitting efforts of generations, Saihanba became a green 

barrier across the southern edge of the Inner Mongolia Plateau, preventing the Hun Shanak Desert from 

moving south and maintaining sand source for the capital, maintaining water and soil and water 

conservation. 

Saihanba plays an important role in resisting wind and sand, protecting environment, maintaining 

ecological balance and stability, etc. In this paper,we  select appropriate indicators, collect relevant data, 

and build the evaluation model for the impact of Saihanba on the ecological environment, in order to 

quantitatively evaluate the impact on the environment after the restoration of Saihanba; that is, to 

comparatively analyze the environmental conditions before and after the Saihanba restoration. 

2. Model establishment and solution 

According to a large number of data statistics, some references and the actual investigation of Saihanba, 

the structural evaluation model of Saihanba in resisting wind and sand resistance, protecting the environment 

and maintaining ecological balance and stability was selected. 

The role of Saihanba in protecting the environment is mainly reflected in improving the air quality in the 

surrounding cities. According to the survey data, the Saihanba Forest Farm has played an important role in 

improving the air quality in Beijing. According to the specific characteristics of Saihanba and the current 

evaluation means, the value of forest services like releasing oxygen, producing negative ions, releasing 

terpenoids and reducing air pollutants is evaluated. 

2.1. Environmental impact assessment model 

The direct effect of Saihanba forest is reflected in wind resistance and sand resistance. Its value evaluation 

is divided into direct value and indirect value. Direct value evaluation mainly includes the following aspects: 

the protection evaluation of windproof and sand fixation on agricultural products. According to the 

calculation of several forest ecological benefits of forestry ecological projects by relevant Chinese experts, 

each hectare of forest can reduce the desert propulsion area by 0.1075 hectares per year, and can prevent 

farmland within 1.27 hectares from being affected. The average income of local crops is 8,700.0 yuan / ha. 

Saihanba Mechanical Forest Farm has a woodland area of A ha. Saihanba Machinery Forest Farm reduced 

the desert advance by 0.1075A hectares, to prevent 1.27A hectares of surrounding farmland disaster. Indirect 
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value is difficult to directly produce a direct value of about 1.27A8700 million yuan to estimate money. 

According to the ratio of direct value and indirect value of 1:4.5, its total value B in wind and sand resistance 

is about 5.51.278700 yuan. 

870027.15.5  AB  (1) 

The value of the oxygen released is evaluated by the alternative engineering method. The amount of the 

released oxygen calculates the total forest biomass increment according to the tree accumulation and growth 

volume and the average wood density, and then the annual oxygen released by the trees is calculated 

according to the photosynthesis formula. According to the photosynthesis equation, by releasing 2.67t of 

oxygen per 1t of fixed carbon, the oxygen price is 1,000 yuan / t. Assuming that Saihanba has fixed carbon 

C tons per year, the value of oxygen is 100067.2  CD  yuan per year. 

The value of forest producing negative ions is evaluated by alternative engineering method based on the 

amount of negative ions produced by the forest. The measured results show that the Saihanba Mechanical 

Forest Farm produces 1.151,024 negative ions every year. The value of releasing terpenoids was assessed by 

the alternative engineering method based on the concentration value of terpenoids in the forest air in Saihanba 

Mechanical Forest Farm. Assuming that the terpenoids released from the forest of Saihanba  

Mechanical Forest Farm is Et, the actual value of the terpenes is calculated that the material based on the 

market conditions is 2 yuan / kg, yielding an income of EF 2  

Reducing the value of air pollutants mainly includes reducing the service value of sulfur dioxide, nitrogen 

oxide and dust arrest, first calculate the annual amount of sulfur dioxide, nitrogen oxide and dust arrest, and 

then take the average treatment cost of these pollutants as an alternative price to calculate the cost of forest 

reducing air pollutants.According to the average value of relevant indicators in Hebei Province in the China 

Forest Accounting Research under the Framework of Green National Economy, Saihanba Mechanical Forest 

Farm absorbs 13,365.85 annually, nitrogen oxide 1195.05t and dust arrest 156389.65t.  

The 2014 emission charge standard is 2.4 yuan / kg, and the dust arrest cost is 2.3 yuan / kg. 

IHGJ 3.2)(4.2   (2) 

The total income K created by Saihanba Forest in protecting the environment is: 

IHGE

CJFDK

3.2)(4.22

100067.2




 (3) 

The evaluation of the value of forest maintenance biodiversity is the shannon-Wiener index method.The 

index reflects species richness, using the empirical data of practical surveys to maintain biodiversity value in 

ecosystems of different richness levels, and then calculates the index results.The calculation formula is: 

iASU 1  (4) 

Evaluation model of Saihanba: 

UKBG   
(5) 

Table 1: Shshown by survey data 

 
G = 5.393 billion was calculated 
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Figure 1: 2014-2018 Beijing Air Quality  

 

Figure 2: Saihanba Nature Reserve in 1989,2000 and 2013 

2.2. Comparative environmental impact analysis 

In the figure, in 1989, grassland, artificial forest and natural secondary forests, were the main vegetation 

types between 1989 and 2013.Overall, shrubs and plantations changed the fastest rate during the study period.  

Between 1989 and 2013, grassland, artificial and natural secondary forests were the primary vegetation 

types, with a small proportion (Table 2) showed the area of grassland, shrub and natural secondary forests, 

with dynamic values of-0.4%, -2.9%, respectively -0.1%, of which, grassland and natural secondary forests 

were found in 2000 – 2013.The area increased by 20.20 and 27.83 km2, respectively, and the dynamic value 

was 2.5%; Overall, the shrub forest and plantations changed the fastest rate. From the comprehensive 

dynamic attitude, the study area was 0. 7% between 1989 and 2013, which indicates the slow rate of 

vegetation cover during the period. 

Table 2: Area of the different vegetation types in the study area from 1989 to 2013 

 
As can be seen from Table 3, from 1989 to 2000, vegetation type area changes had 2 obvious 

characteristics: shrub forest was mainly transformed into grassland (37.11 km2) and natural secondary forest 

(34.99 km2), and mainly from natural secondary forest (65.01 km2) and shrub forest (29.68 km2), and shrub 

forest and plantations from 2000 to 2013  

From 1989 to 2000, natural secondary forest and grassland began to transfer, mainly from shrub forest 

(21.34 km2) and plantation (37.27 km2). Notably, bare land occupied a large proportion of other types, and 
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the conversion object was mainly grassland, from 1989 to 2000 and from 2000 to 2013. 

Table 3: Change matrix of all vegetation types in study area from 1989 to 2013 (km2) 

 
HL indicators for grassland from 1989 – 2000 and 2000 – 2013 14.63 and 4.13, respectively, 

corresponding P-values of 0.83 and 0.29, respectively, both greater than 0.05, indicating good model fitting 

(Table 4). According to Wald statistics and significance level (P <0.05), between 1989 and 2000, respectively, 

the main explanatory variables were negatively correlated to the distance from the road, the closer the more 

likely the area was to turn to other vegetation types. Between 2000 and 2013, important explanatory variables 

were slope cosine, elevation, distance from road, and afforestation area, in which grassland changes were 

positively associated with slope cosine, indicating that other vegetation types were more likely to turn to 

grassland in Yin slope direction. Overall, the effect of anthropogenic activity on grassland changes was more 

significant, but decreased in importance. 

Table 4: Parameters of logistic regression model for grassland change 

 
HL in scrub bush 1989-2000 and 2000-2013 3.38 and 6.36, respectively, corresponding to P values of 

0.91 and 0.61, respectively, and the fitting effect was good (Table 5). From Wald statistics and significance 

level (P <0.05), between 1989, the important explanatory variables were total afforestation investment, 

distance from water, slope and elevation in 2000, and the regression coefficient of total investment in 

afforestation was 0.25, which showed a positive correlation with shrub forest changes, indicating that 

intensified local afforestation activities caused some damage. From 2000 to 2013, the important explanatory 

variables were distance from the water area, worker wages and road distance, indicating that the impact of 

anthropogenic activity began to weaken, and natural factors such as distance from the water area began to 

become important influencing factors of shrub forest changes. 

Table 5: Parameters of logistic regression model for shrub change 
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1989-2000 and 2000-2013, HL in the study area was 8.94 and 6.10, respectively, the corresponding P-

values were 0.35 and 0.60, respectively, the fit was ideal. From the Wald statistic significance level (P <0. 

05), Between 1989-2000, Important explanatory variables are the number of workers, total investment in 

afforestation, slope cosine, and elevation, among, the statistical number of workers is 43.86, Clearly higher 

than that observed for the other explanatory variables, it shows that human activity during this period was 

crucial to the growth of plantation. From 2000 to 2013, Important explanatory variables are elevation and 

worker wages, it indicates that natural factors began to dominate during the period, and work with artificial 

activities to promote the growth of plantations (Table 6). 

Table 6: Correlation coefficients of logistic regression model of plantation change 

 
The HL was 15.11 and 10.28,2000 and 2013,2013 with corresponding P values of 0.06 and 0.95, 

respectively. The Wald statistics and significance level (P <0.05) showed significant explanatory variables 

between 1989-2000, slope sinusoidal, and the number of the workers. From 2000 to 2013, important 

explanatory variables were slope sinine and road distance, where a positive correlation with the slope sinine 

showed that natural secondary forests began to increase in the Yang slope during this period (Table 7). 

Table 7: Parameters of logistic regression model for the natural secondary forest 

 
As can be seen from Table 1, from 1989 to 2000, vegetation type area changes had 2 obvious 

characteristics: shrub forest was mainly converted into grassland (37.11 km2) and natural secondary forest 

(34.99 km2), mainly from natural secondary forest (65.01 km2) and shrub forest (29.68 km2), and shrub 

forest and plantations from 2000 to 2013 From 1989 to 2000, natural secondary forest and grassland began 

to transfer, mainly from shrub forest (21.34 km2) and plantation (37.27 km2). Notably, bare land occupied a 

large proportion of other types, and the conversion object was mainly grassland, from 1989 to 2000 and from 

2000 to 2013. 

3. Conclusion 

The innovation point of this paper is to use various indicators and determine their weights, and 

establish the evaluation model through the correlation analysis and the principal component analysis, so 

as to obtain an intuitive data, which has a good guiding significance for the screening and evaluation 

ecosystem, and the need to establish an ecological nature reserve. At the same time, to improve the 

economy of China and even the global economy, natural, the level of ecological development is easy to 

calculate, has the promotion value of practical application. 
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