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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 1.27A x 8700 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 5.5 1.27 x 8700 yuan.

B =5.5x1.27 Ax8700 @

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 oxygenis D =2.67C x1000 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 F =2E

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.

J=24x(G+H)+23lI )

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

K=D+F+J=2.67Cx1000

+2E +2.4%(G+H)+2.3I ®

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:

U,=D SxA ()

Evaluation model of Saihanba:

G=B+K+U )

Table 1: Shshown by survey data

Symbol Number Unit

74690. 85
101284. 854
104748300
13365. 85
1195. 05

I 156389. 65 t
G =5.393 billion was calculated
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“+ 4 =+

iy

Published by Francis Academic Press, UK
-33-



Academic Journal of Environment & Earth Science

ISSN 2616-5872 Vol .4, Issue 3: 32-37, DOI: 10.25236/AJEE.2022.040307

am

Figure 1: 2014-2018 Beijing Air Quality
2013

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 o0f-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

1089 2000 2013
Tspe Single dvnanic Conprehensive dynarme
- demres (%) demree (%)
Ar 1989—  2000— 1989 1989—  2000— 1980—
(knt)  Pacentase Ard  Parentage Ard  Pagentage 000 2013 2003 000 2013 2003
(Jarr) (k)
GD B4m 308 U6 %0 173 %710 %9 160
5D T4 181 109 60 1246 HH 61 “iT U3 19
AF 18907 188 25010 89 0280 #12 33 13 13 11 06
SF By i1 260 & 0.0 ne4T 303 “13 0% 01
0T ¥n 41 1% 14 136 33 “41 33 06

GD: Crasland; 5D Shrob forst; AF:Plantation; SFNaturd secondary fwest; 0T Othars The smebelow

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)

GD SD AF SF oT
Period Type

1080—2000 GD | 184 48 199 1480 19 87 1289
S 3T 49 50 1968 EER Y 08l

AF 11 1% 938 1413 218 038

SF 19.13 13151 ;6301 19197 010

oT | 7132 021 03 0.07 14 39

2000—2013 1 GD 167 43 1560 4130 20.55 3
SD | 113t 1306 @ 3930 21134 167

AF 3T 1T 660 @168 94 16 &8 487

SF 14 34 0.08 | 4055 0712 030

OT 2178 036 @ 070 031 1331

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

Perid Independent B SE Wald 72 Significane expp
variable

1989—2000 Distance to water 015 0.78 i 0.06 1.12
(HL=14.63P=0.83) Distance to roads -0.25 0.08 891 0.00 0.78
Constant -1.39 0.97 87.75 0. 00 0.09

2000—2013 Cos( aspect) 0.76 014 2934 0.00 214
(HL=413P=0.19) Distance to roads -0.11 0. 06 199 0.05 0.83
Elevation 0.52 0.14 12.78 0. 00 1.59

Afforestation area -0.14 0.77 453 0.03 0. 84

Constant -151 0.05 67.72 0.00 0.21

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

Feriod Independent i SE Wald ¢ Significanc expf
variable e

1983—2000 012 005 XY 003 112

[ HL=338, 013 0 06 709 0ol 114

P=091) -028 012 427 0oz 078

of affirestation 025 0 7 46 00l 129

-128 0 56 a.01 000 028

2000—2013 013 007 5 66 0ol 118

[ HL=6 38, -017 007 530 002 084

P=0861) -0 010 XY 0ol 078

-203 072 9 48 000 013
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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

Feriod Independent B SE Wald ¥ Significanc expf
varisble e

1989—2000 tion 03z 0o7 21 38 000 138

=89, ~025 008 g 98 002 077

P=03 023 008 794 0ol 126
034 010 1127 000141

037 003 43 88 0on 143

-0 a7 048 36.25 000 0

2000—2013 042 017 585 000 1.53

[ HL=610, 032 009 12 18 0 00 139

P= 080 -0 88 005 3618 0 00 041

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

Feriod Independent B SE Wald X Significanc expp
variable g

1989—2000 Number of employee 0p3 007 10 67 000 126

( HL = 15 11F = 0.06) Distsnce to roads =050 009 M 000 065

Sinl aspect) =030 0.08 1400 000 073

0.54 011 1152 000 172

2000—2013 014 008 32 007 115

{ HL=728F = 093) 0 16 0.08 365 005 184
.

008 83 41 000 009

|
"
=1

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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