
International Core Journal of Engineering Volume 8 Issue 2, 2022
ISSN: 2414-1895 DOI: 10.6919/ICJE.202202_8(2).0075

 

572 

Ecological Protection Zone Construction and its Impact on 
Environment based on Evaluation Model 

Yifeng Yao1, Xudong Liu1, Yuetong Hao2 
1 School of Metallurgy and Energy, North China University of Science and Technology, 

Tangshan 063000, China 
2 School of Basic Medical, North China University of Science and Technology, Tangshan 

063000, China 

 

Abstract 
This paper uses principal component analysis and analytic hierarchy process to 
establish the evaluation model of Saihanba Ecological Reserve, and uses trend analysis 
and correlation analysis to establish a mathematical model to quantitatively analyze the 
impact of Saihanba’s ability to resist sandstorms in Beijing. Promote the Saihanba 
Ecological Reserve Evaluation Model to the whole country and even the Asia-Pacific 
region, and finally propose a feasible plan for the establishment of an ecological reserve. 
In response to question 1, collect relevant data to obtain various indicators of Saihanba's 
ecological environment evaluation. Combining the principal component analysis 
method and the fuzzy AHP evaluation method, the evaluation formula for the 
environment of the Saihanba ecological zone is obtained. The two years of 2010 and 
2020 are used for analysis, and the corresponding scores of the two years are 53.8 and 
90.7, which is in line with the actual situation. Evaluate the correctness of the model 
establishment. Aiming at the second question, a mathematical model was established to 
evaluate the impact of Saihanba on Beijing’s ability to resist sand and dust by using 
statistical methods such as trend analysis and correlation analysis. The study concludes 
that there is a significant positive correlation between the number of days of windy sand 
and the total number of days of sand and dust weather in Beijing, and the conclusion that 
there is a significant negative correlation between precipitation and the total number of 
days of sand and dust weather, thus verifying that vegetation protection in Saihanba area 
is resistant to Beijing Sandstorms have an important protective effect. In response to 
question three, quantitative evaluation of the ecosystem based on the INVEST model was 
carried out, and the evaluation criteria for the protection of the proposed ecological area 
in my country were determined. Combined with my country's carbon neutral 
development goals, analyze and evaluate its impact. In response to question 4, New 
Zealand was selected as a representative to establish an ecological protection evaluation 
model, and a WaitaKere regional planning model was established to determine the scale 
of the ecological protection area to be built in New Zealand, and to evaluate its impact on 
New Zealand's absorption of greenhouse gases and reduction of carbon emissions. 
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1. Problem Restatement 

Located in the northernmost part of Hebei Province, Weichang Manchu and Mongolian Autonomous 
County has a place that was once a desert but has now become an oasis-Saihanba. Sixty years ago, 
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there was a group of people who were the first generation of Saihanba Forest Farm builders. They 
used their sweat to pour a desert in obscurity. Finally, after three generations of selfless dedication, 
they used their youth to practice the Chinese on this land. Responsibility and responsibility. 

With the vigorous implementation of the carbon neutral goal, China attaches great importance to the 
implementation of the strategic goal of sustainable development. With the strong support of the 
Chinese government, generations of devotees from the Saihanba Forest Farm in Hebei have listened 
to the call of the party and the times, and their actions have profoundly interpreted what the Saihanba 
spirit is, and the construction of the Saihanba Forest Farm as an ecological civilization in other regions 
The construction has set a positive example and set an example.[1]. 

This article is based on the Saihanba area, on the basis of collecting relevant data, analyzing and 
establishing a mathematical model to put forward opinions and methods for the establishment of 
ecological protection areas. 

In general, the following major issues are analyzed: 

1) Collect relevant data, select appropriate indicators, and establish an evaluation model for the 
impact of Saihanba on ecological protection before and after restoration. 

2) After the restoration of Saihanba Forest Farm, it will play an active role in resisting sandstorms in 
Beijing, which has a great impact. Collect relevant data and establish a mathematical model to 
quantitatively analyze the effect of Saihanba on the ability of Beijing to resist sand and dust. 

3) The ecological protection model of Saihanba Forest Farm has a demonstrative effect on the national 
ecological zone, establishes a mathematical model, analyzes the ecological environment of China's 
geographical location, determines the area and specific scale of the ecological zone to be built, and 
establishes an evaluation model to evaluate based on carbon neutrality The role of ecological 
civilization construction under the development strategy. 

4) The Saihanba ecological zone protection model has a positive demonstration effect and effect on 
the construction of ecological civilization in the Asia-Pacific region. A mathematical model is 
established to analyze the specific measures and implementation scale of another country in the Asia-
Pacific region in establishing an ecological zone. Under the goal of carbon neutrality Analyze the 
impact of this region on the absorption of greenhouse gases and carbon dioxide emissions. 

5) Summarize the above four major issues, and provide suggestions and methods for the establishment 
of ecological protection areas. 

2. Problem Analysis 

2.1 Question One 

Through the collection of relevant data, with the support of the National Ecological Environment 
Administration, the State Forestry Administration, and the National Meteorological Administration, 
various data on the ecological environment evaluation index of Saihanba can be obtained. On the 
basis of this data, combined with the use of principal component analysis and fuzzy AHP evaluation 
method, the evaluation formula of the Saihanba ecological zone environment is obtained, and the 
correctness of the formula is finally verified, and the evaluation model is established. 

2.2 Question Two 

In response to this problem, this paper intends to use the sand and dust weather data in Beijing from 
1980 to 2017, comprehensively use trend analysis, correlation analysis and other statistical methods 
to establish a mathematical model to evaluate the impact of Saihanba on Beijing's ability to resist 
sand and dust. 

2.3 Question Three 

Aiming at this problem, the water balance equation is used to calculate the water source oxygen 
content. Quantitative assessment of the ecosystem based on the INVEST model. Through the 
collection of relevant data such as the National Meteorological Administration, the National 
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Ecological Environment Administration, and web crawlers, the air environment quality and pollution 
of large and small cities across the country are analyzed, and the evaluation standards for the 
protection of the proposed ecological zone in my country are finally determined. On this basis, design 
and establish the scale and quantity standards of the ecological environment protection zone, and 
finally analyze and combine my country's carbon neutral development goals to establish a model. 

2.4 Question Four 

In response to this problem, the WaitaKere regional planning model was established to determine the 
scale of the ecological protection zone to be built in New Zealand, and to evaluate its impact on New 
Zealand's absorption of greenhouse gases and reduction of carbon emissions. 

3. Model Assumptions 

(1) The assumption does not consider the unexpected natural disasters and the destruction of human 
factors in each ecological area. 

(2) It is assumed that all regions including Saihanba have a complete ecological civilization 
construction system. 

(3) It is assumed that the resources will not be exhausted in a short time. 

(4) It is assumed that the economy of each region is in a stable state of development. 

4. Symbol Description 

Table 1. Description of related symbols 

variable meaning 

ijx  The j-th index of the i-th evaluation object 

jx  

js  

The sample mean of the j-th indicator 

Sample standard value of the j index 

Rij 

yj 

bj 

The correlation coefficient between the i-th index and the j-th index 

Information contribution rate of the j-th principal component 

Information contribution rate of the j-th principal component 

5. Model establishment and solution 

5.1 Establishment and Solution of Problem One Model 

Principal Component Analysis: 

1) Standardize the raw data 

Select the forest coverage area, forest coverage rate, forest accumulation, water conservation, carbon 
dioxide absorption, oxygen release, tourism income, and ecological protection for principal 
component analysis, then there are a total of 8 indicator variables: select x1, x2, x3, ... x8 , There are 
3 evaluation objects in total, and the value of the j-th index of the i-th evaluation object is xij. Convert 
each index xij into a standardized index x ̅ij, 

 

�̅�ij = ,(i=1,2,……3;j=1,2,……8) 

 

In: 

�̅�j= ∑ 𝑥ij 
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Sj= ∑ (𝑥ij − �̅�j) , (j=1,2,……8) 

 

That is, x j̅ and Sj are the sample mean and standard deviation of the j-th index, respectively. 
Correspondingly, call: 

 

x i̅=(xi-(xi) )̅/si, (i=1,2,……3) 

 

as standardized index variables. 

2) Calculate the correlation coefficient matrix R=(rij)m*m: 

 

𝑟ij =
∑ ̅ ∗ ̅

(i,j=1,2,……8) 

 

In the formula, rii=1, rij=rji, and rij is the correlation coefficient between the i-th index and the j-th 
index. 

3) Calculate eigenvalues and eigenvectors 

Calculate the eigenvalues of the correlation coefficient matrix R λ1≫λ2≫…≫λ8≫0, and the 
corresponding corresponding eigenvectors u1, u2…u8, where uj=(u1j,u2j,u3j)T, consisting of m new 
eigenvectors Index vector 

 

 
 

In the formula, y1 is the first principal component, y2 is the second principal component,...ym is the 
m-th principal component. 

4) Select p(p≪3) principal components and calculate the comprehensive evaluation value. 

Calculate the information contribution rate and cumulative contribution rate of the characteristic 
value j (j = 1,2,..., 8). Say: 

 

𝑏j=
∑

 ( j=1.2,…, 8 ) 

 

The information contribution rate of the main component yj; 

The cumulative contribution rate of the main components y, y, …, yp, when αp is close to 1 (ap = 
0.85, 0.90, 0.95), then: 

The first p index variables y1, y2..., yp are selected as p principal components to replace the original 
m index variables, so that the p principal components can be comprehensively analyzed. 

5) Calculate the comprehensive score: 
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Among them, bj is the information contribution rate of the j-th principal component, which can be 
evaluated based on the comprehensive score value. 

In the fuzzy analytic hierarchy process, when each factor is compared and judged in pairs, the 
importance of one factor over another is used to quantitatively express, then the obtained fuzzy 
judgment matrix A=(aij)nxn, if it has the following properties: 

(1) aij =0.5,i=1,2,...,n 

(2)aij+aji=1,i=1,2,... ,n 

Then such a judgment matrix is called a molded complementary judgment matrix. In order to quantify 
the relative importance of any two schemes with respect to a criterion, the scale method shown in the 
figure is usually used to give a quantitative scale. 

 

 
Figure 1. Digital scale 

 

According to the above digital scale, each factor is listed, then the following fuzzy complementary 
judgment matrix is normalized to obtain the required feature vector:[2]. 

P=(4.13 1.58 2.47 1.84 )T. 

According to the formula, we took 2010 and 2020 for analysis and found that the scores were 53.8 
and 90.7 respectively, which were in line with the actual situation and verified the correctness of the 
scoring formula. 

5.2 Establishment and Solution of Problem Two Model 

 
Figure 2. Analysis of the trend of sand and dust storms in Beijing from 1980 to 2017 
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This question requires us to select appropriate indicators, collect relevant data, establish a 
mathematical model for evaluating the impact of Saihanba on the ability of Beijing to resist sand and 
dust, and quantitatively evaluate the role of Saihanba in resisting sand and dust in Beijing. Based on 
the data we collected, we decided to use trend analysis, correlation analysis and other statistical 
methods for this question. 

Based on the above statistics on the occurrence of sandstorms, blowing sand, and floating dust in 
Beijing from 1980 to 2017, the following trend analysis charts aredrawn: 

According to the above figure, the sandstorm-year analysis in Beijing area calculates the linear 
relationship between the two: 

 

y=-0.0338x+67.966 

 

Since the slope of this trend line k=-0.0338 is negative, the two have a relatively obvious negative 
correlation. It can be concluded that as the year increases, the number of days of sandstorms in Beijing 
is decreasing at a reduction rate of 0.0338. 

 

 
Figure 3. Analysis of the trend of blowing sand in Beijing from 1980 to 2017 

 

According to the above figure, the analysis of blowing sand in Beijing area-years calculates the linear 
relationship between the two trends: 

 

y=-0.3983x+803.36 

 

Since the slope of this trend line k=-0.3983 is negative, the two have a relatively obvious negative 
correlation. It can be concluded that as the year increases, the number of days of blowing sand in 
Beijing is decreasing at a decrease rate of 0.3983. 
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Figure 4. Analysis of the trend of floating dust in Beijing from 1980 to 2017 

 

According to the above figure, the floating dust-year analysis in Beijing area calculates the linear 
relationship between the two trends: 

 

y=-0.0379x+79.031 

 

Since the slope of the sub-trend line k=-0.0379 is negative, the two have a relatively obvious negative 
correlation. It can be concluded that as the year increases, the number of days of floating dust in 
Beijing is decreasing at a decrease rate of 0.0379. 

 

 
Figure 5. The total number of sand and dust weather occurrences in Beijing-year analysis trend 

graph 

 

According to the above figure, the total number of days and years of sand and dust weather in Beijing 
area, the linear relationship between the two trends is calculated: 
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y=-0.4362x+882.39 

 

Since the slope of this trend line k=-0.4362 is negative, the two have a relatively obvious negative 
correlation. It can be concluded that as the year increases, the dust weather in Beijing is decreasing 
at a rate of 0.4362. 

 

 
Figure 6. The proportion of days of sandstorms, blowing sand, and floating dust in Beijing from 

1980 to 2017 

 

According to the pie chart in the above figure, among the sand and dust weather in Beijing from 1980 
to 2017, the blowing sand weather has the largest number of days, followed by the floating dust 
weather, and the sandstorm has the least number of days. 

 

 
Figure 7. The annual trend of sand and dust weather in Beijing from 1980 to 2017 
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of days of sandstorms, blowing sand, floating dust and the total number of days of sandstorms in 

15， 3.55%

280 ,   66.19%

128 ,   30.26%

Percentage of days with sandstorms, blowing sand, 

and floating dust in Beijing from 1980 to 2017

3
0 1

3
0 0 1 0 1 0 1 1 1 0 0

2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

28

20
17

13
15

12
14

7

17

2

12

4
7 6

4
2

5

0 1
4

14
11

21

1

6
3

8

3
0 1

4
2 1 2 3 4 3 3

1

7
5 6

4 3
0

4
6

0 1

5

1

6

2
4 3

0 1 1

8

13

8

0 1 1

14

2

6

2
4

2
0

2 2 1 2
0

29
27

22
1919

1514
11

23

2

13

9 8

12

6 6
8

0
2

5

22
24

29

1

7
4

22

5 6
3

8

4
1

4 5 5 5
3

0

5

10

15

20

25

30

35

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

d
ay

s/
d

years

Year-to-year changes in sand and dust weather



International Core Journal of Engineering Volume 8 Issue 2, 2022
ISSN: 2414-1895 DOI: 10.6919/ICJE.202202_8(2).0075

 

580 

Beijing from 1980 to 2017 showed a decreasing trend, and the reduction rates were 0.338, 0.3983, 
0.379 and 0.436, respectively. Among them, the reduction rate of the number of days of sandstorms 
and blowing sand and the total number of days of sandstorms have passed the significance test of 
0.01 reliability, and the reduction trend is obvious; while the reduction rate of the number of days of 
floating dust has not passed the significance test of 0.05.[3] The decreasing trend is weak. 

 

 
Figure 8. Trend of wind and sand days in Beijing from 1980 to 2017 

 

According to the above figure, the number of windy and sandy days in Beijing area-year analysis 
calculates the linear relationship between the two trends: 
 

y=-0.5439x+1097.9 

 

Since the slope of this trend line k=-0.5439 is negative, the two have a relatively obvious negative 
correlation. From this, it can be concluded that as the year increases, the wind-sand weather in Beijing 
decreases with a decrease rate of 0.5439. 
 

 
Figure 9. Temperature change trend in Beijing from 1980 to 2017 

 

According to the above figure, the temperature-year analysis in Beijing area calculates the linear 
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y=0.0409x-68.747 

 

Since the slope of this trend line k=0.0409 is positive, and |k|<1, the correlation between the two is 
not obvious. It can be concluded that as the year increases, the temperature in Beijing is increasing at 
a rate of 0.0409 Slowly increase, or the temperature remains basically unchanged. 

 

 
Figure 10. Trend of precipitation in Beijing from 1980 to 2017 

 

According to the above figure, the precipitation-year analysis in Beijing area calculates the linear 
relationship between the two trends: 

 

y=-0.6543x+1848.1 

 

Since the slope of the sub-trend line k=-0.6543 is negative, and |k|<1, the correlation between the two 
is not obvious. It can be concluded that as the year increases, the precipitation in Beijing decreases 
by 0.6543 The rate is slowly decreasing, or the amount of precipitation remains basically unchanged. 

 

 
Figure 11. Trends of the total number of dust days and the number of windy days in Beijing from 

1980 to 2017 
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According to the analysis of the total number of dust days in Beijing from 1980 to 2017 and the 
number of days with wind and sand, the linear relationship between the two trends is calculated: 

 

y=0.7087x+3.0346 

 

Since the slope of this trend line k=0.7087 is positive, there is a significant positive correlation 
between the two, indicating that wind speed has an important impact on the occurrence of sand and 
dust weather in Beijing. 

 

 
Figure 12. The total number of sand and dust days-temperature trend in Beijing from 1980 to 2017 

 

According to the above figure, the total number of days of sand and dust in Beijing from 1980 to 
2017-temperature analysis calculates the linear relationship between the two trends: 

 

y=-6.4216x+94.607 

 

Since the slope of this trend line k=-6.4216 is negative, there is a significant negative correlation 
between the two, indicating that temperature has an important impact on the occurrence of sand and 
dust weather in Beijing. 

 

 
Figure 13. The total number of dust days-precipitation trend graph in Beijing from 1980 to 2017 
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According to the above figure, the total number of dust days in Beijing from 1980 to 2017-
precipitation analysis calculates the linear relationship between the two trends: 

 

y=-0.0197x+21.366 

 

Since the slope of this trend line k=-0.0197 is negative, there is a significant negative correlation 
between the two, indicating that precipitation has an important impact on the occurrence of sand and 
dust weather in Beijing. 

Conclusion: 

1) From 1980 to 2017, the three types of sand and dust weather in Beijing area were dominated by 
blowing sand and floating dust, with fewer sandstorms. From 1980 to 2017, the number of days of 
sandstorms, blowing sand, floating dust, and the total number of days of sandstorms in Beijing area 
showed a decreasing trend, and the reduction rates were 0.338, 3.983, 0.379 and 0.436, respectively. 

2) From 1980 to 2017, there is a significant positive correlation between the number of days of 
sandstorms in Beijing and the total number of days of sandstorms. This conclusion shows that wind 
speed has a great influence on the occurrence of sandstorms in Beijing; precipitation and sandstorms 
in Beijing The total number of weather days has a significant negative correlation. This conclusion 
shows that precipitation has a significant impact on the occurrence of sand and dust weather in Beijing; 
there is a significant negative correlation between the temperature in Beijing and the total number of 
days of sand and dust weather. This conclusion It shows that temperature has a certain effect on the 
occurrence of sand and dust weather in Beijing. Comparing the above conclusions and question 1, 
the annual climate characteristics and precipitation characteristics of the Saihanba area can be found 
to have a high degree of consistency, which verifies that the Saihanba area is a source of wind and 
sand, and its vegetation protection has an important protection against sand and dust in Beijing effect. 

5.3 Establishment and Solution of Problem Three Model 

1) Water balance equation 

The water balance equation is used to calculate the water conservation. Water conservation capacity 
is mainly affected by factors such as rainfall, surface runoff, land use types and evapotranspiration. 

 

Qt,i =Pi- Ri- Te,i 

 

In the formula, Qt,i is the water conservation capacity of the i-th grid; Pi is the rainfall level of the i-
th grid, Ri is the surface runoff level of the i-th grid, and Te,i is the evapotranspiration level of the i-
th grid. Among them, surface runoff is the product of rainfall and surface runoff coefficient, and the 
surface runoff coefficient is related to the type of land cover. 

2) InVEST model 

The necessary data required by the carbon storage module of the InVEST model is relatively easy to 
collect, and the model can quantitatively evaluate the ecosystem and display the results in a visual 
manner, so the model is selected to evaluate the climate regulation service function, and the 
calculation formula is: 

 

C=Cabove+Cbelow+Csoil+Cdead 

 

In the formula, C is the total carbon, Cabove is the aboveground carbon storage, Cbelow is the 
underground carbon storage, kg; Csoil is the soil partial carbon storage, kg; Cdead is the dead organic 
carbon storage, kg. According to the correlation between precipitation and biomass carbon density 
and soil carbon density, the carbon density correction coefficient of Saihanba was obtained, and the 
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national carbon density parameter table was revised to obtain the carbon density of different land 
types in the Huaihe Eco-economic Zone. 

The InVEST model sediment transport module (SDR) considers the sediment transport ratio on the 
basis of the general soil loss equation to describe the spatial process of slope soil erosion and sediment 
transport. Its calculation formula is as follows: 

 

RKLSi=RiKiLSi 

 

( )xjOWA a  𝛴 𝑤 𝑆  ,( 𝑤 [0,1] 𝛴 𝑤 = 1, 𝑓𝑜𝑟 𝑖 𝑗 = 1,2,3, … … , 𝑛 ) 

 

3) By querying the data in the China Ecological Environment Bulletin, the following figure is 
obtained: 

 

 
Figure 14. Environmental indicators in various regions of China[4] 

5.4 Establishment and Solution of Problem Four Model 

5.4.1 Problem Analysis and Model Selection 

Question 4 requires us to choose another country from the Asia-Pacific region to build a mathematical 
model and collect relevant data, and then discuss which geographic locations in this country need to 
establish ecological zones (that is, determine the number or scale of ecological protection zones to be 
built); in addition, evaluate Its impact on absorbing greenhouse gases and reducing carbon emissions. 
We established the WaitaKere regional planning model to determine the scale of the ecological 
reserve that New Zealand needs to build, and evaluate its impact on New Zealand's absorption of 
greenhouse gases and reduction of carbon emissions. 

5.4.2 Problem Background Analysis 

(1) The production and life of New Zealand are promoting the continuous emission of greenhouse 
gases. 

①According to statistics, in 2017, New Zealand's per capita carbon dioxide emissions totaled 7.7 
tons, ranking 17th among the 32 member states of the Organization for Economic Cooperation and 
Development (OECD). 

②In New Zealand's production activities in 2018, the road transport industry became the largest 
source of carbon dioxide emissions (43%). From 2009 to 2018, the carbon dioxide emissions of the 
road transport industry increased by 22%. With the popularity of vehicles with higher fuel 
consumption, especially light trucks and sport utility vehicles (SUVs), although it means 
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improvements in engine technology, carbon dioxide emissions during the production activities of the 
transportation industry continue to increase. 

③According to statistics, in 2018, New Zealand's methane emissions accounted for 43% of its total 
greenhouse gas emissions, 86% of which came from livestock emissions, and agricultural emissions 
accounted for 48% of New Zealand's total greenhouse gas emissions. 

④ The economic activity and population growth in New Zealand has promoted the increase in 
carbon dioxide emissions, and the increase in energy efficiency and the supply of green energy offset 
part of the increase in emissions. 

(2) Climate change and environmental change in New Zealand. 

① Since 1909, the average temperature in New Zealand has risen by 1.13°C by 0.27°C, an average 
increase of 0.10°C every 10 years. From 1989 to 2018, an average increase of 0.31 ℃ every 10 years. 

②  Changes in rainfall began to appear, especially extreme rainfall. At the beginning of 2020, 
Auckland experienced the longest drought period of 47 days, which was much higher than the average 
of 10 days per year from 1960 to 2019. 

③Climate change is affecting the natural environment. Since records were recorded in the 1880s, 
New Zealand’s sea level has risen by 1.81+0.05 mm per year on average, and the average rate of rise 
from 1961 to 2018 is twice the average rate of rise on record④Observation data from 30 stations in 
New Zealand showed that the annual average temperature of 28 stations increased from 1972 to 2019; 
the average winter temperature and maximum winter temperature of all stations increased from 1972 
to 2019; the frost days of 40% of the stations decreased ; From 1972 to 2019, the number of days of 
warm weather (maximum temperature exceeding 25 ℃) at nearly two thirds of the stations increased; 
almost one-half of the stations showed an increasing trend of annual rainfall, and most of the stations 
also experienced an increase in rainfall intensity from 1960 to 2019 ; From 1972 to 2019, the short-
term drought intensity increased at 14 sites, 11 of which were located in the North Island; the records 
of 6 sites from 1997 to 2019 indicate that the number of days with extreme fire hazards is likely to 
increase. 

5.4.3 Regional Planning Model 

Based on the establishment of the model of the first three questions, we give our regional planning 
model for the current ecological environment of New Zealand. 

A. "Problem-based" rather than "district-based" management ideas. 

B. The legal characteristics of "based on influence" rather than "based on behavior". 

 

Table 2. Schematic diagram of the content structure of the "Ordinary Natural Zoning" law 

Types of Behavior 
Concerned 

Included behavior level 

allow controlled Limit the number of 
freedoms 

Free 
quantity 

Not 
allowed 

prohibit 

Vegetation change √ √ √    

Earthwork √ √ √ √ √  

Impervious surface √  √    

Vegetation 
establishment 

√ √  √ √  

Grazing and planting       
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5.4.4 Assess the Impact 

1) Even if the international community has achieved all current emission reduction commitments and 
targets, it is estimated that by the end of the 21st century, the global temperature increase will still be 
3°C higher than the pre-industrial level. 

2) Under the current policy scenario, it is expected that New Zealand's greenhouse gas emissions will 
decrease in the next few decades, but the rate is not enough to achieve the 2030 Japanese target set 
by the Paris Agreement. 

3) The climate of New Zealand will undergo profound changes. It is expected that the temperature in 
various parts of New Zealand will rise, the risk of drought and wildfires in many places will increase, 
and extreme precipitation will become more common. Extreme events that are rare for contemporary 
people may become the new normal in the future. 

4) Even if no more carbon dioxide emissions are produced in the future, it will not be possible to 
return to an undisturbed climate, or even the climate once used to it. 

6. Evaluation and Promotion of the Model 

6.1 Model Advantages 

In the data collection and data processing of this article, many factors are considered, a variety of 
indicators and multiple evaluation objects are selected to establish an evaluation model, combined 
with the principal component analysis method and the fuzzy analytic hierarchy process, which can 
better quantify the evaluation indicators and maintain the structure and The theoretical rigor and 
completeness. 

6.2 Model Shortcomings 

The model established in this paper is a mathematical model and evaluation model under the 
assumption that ideal conditions such as various natural disasters and geological disasters are not 
considered. Improve optimization. 

6.3 Model Promotion 

This article is based on the establishment of an evaluation model based on the construction of the 
Saihanba Ecological Reserve. It has a good demonstration effect on the ecological environment 
assessment of various regions in my country and even the Asia-Pacific region. The comprehensive 
application of this model is to solve other urban ecological circles and analyze climate change. As 
well as the utilization of resources and the environment, it has a certain positive impact in the 
ecological field. Referencing and applying this model can solve ecological and environmental 
problems in many regions and better promote the construction and development of ecological 
civilization. 
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