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Abstract

The ecological environment of China is facing much more pressure with
the continuous growth of population and energy usage. China pays more
attention to improving the ecological environment quality with the ecological
civilization development in the situation. The key problem is to construct a
scientific and reasonable comprehensive evaluation index system guiding the
ecological environment quality improvement. This paper creates a compre-
hensive evaluation index system of ecological environment quality based on
the Pressure-State-Response (PSR) framework and uses a hybrid model with
the entropy weight method and matter-element extension to evaluate China’s
ecological environment quality from 2016 to 2020. The results show the over-
all ecological environment quality evaluation level in China is continuously
improved. The results also show that China should pay much attention to the
four main factors, which are population density, carbon emissions, per capita
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energy consumption, and per capita arable land, it should take some policies
to improve the four factors. The case study has proven the effectiveness and
practicality of the hybrid method and the comprehensive evaluation index
system.

Keywords: Ecological environment quality, entropy evaluation, PSR,
matter-element extension.

1 Introduction

Due to the Chinese government paying attention to the ecological envi-
ronment development, and China has decided to try its best to control
carbon-emission, and help the global to achieve below 2°C. The ecological
environment is a complex ecosystem related to social and economic sus-
tainable development, it is always concluding the quantity and quality of
water resources, land resources, biological resources, and climatic resources
(Wang and Zhao, 2016). To accurately evaluate the quality of the ecological
environment is very important to promote the sustainable development of
human society and the natural environment (Wu et al., 2020), and it is also
important to help guide national sustainable development (He et al., 2018,
Zhang et al., 2017).

Ecological sustainability development is an important part of the current
social ecosystem, it is believed that the evaluation combines various factors
from a macroeconomic perspective. The core problem of ecological environ-
ment quality is how to build the evaluation indicator system (Wu et al., 2021),
however, what and which influence factors should choose is a hard prob-
lem. Organization for Economic Cooperation and Development (OECD)
and the United Nations Environment Programme (UNEP) are promoting an
evaluation frame from three aspects of ecological stress, ecosystem health,
and ecological sustainability (Hu et al., 2021), and forming an integrated
Pressure-State-Response (PSR) model of ecological environment quality
evaluation (Qiu et al., 2008), in which, pressure(P) refers to the pressure
of human activities on the ecological environment, state(S) refers to the
current situation of the ecological environment, and response(R) refers to the
measures taken to alleviate the deterioration of the ecological environment
and implement the construction of ecological civilization (Fu et al., 2011,
Das et al., 2008).

Many scholars have also studied the ecological environment quality
evaluation from the PSR perspective. Boori et al. (2021) evaluate ecological
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environment quality based on the Pressure-State-Response (PSR) frame and
remote sensing GIS technology. Rapport et al. (2006) trace the evolution
of SOER based on the PSR model and provide some building blocks to
overcome its current limitations. Probst et al. (2016) Through comparative
analysis, it is pointed out that the requirements of the PSR and MSFD are
more consistent, and can be applied to the standards in other descriptors
to obtain a consistent index structure in MSFD. Li et al. (2021) used the
PSR model and Rough Set theory to evaluate the ecological stability of
coastal estuaries in China. Sun et al. (2018) constructed a comprehensive
evaluation model based on the PSR model and evaluated the ecological
security level of urban agglomeration in the Pearl River zones of China. These
researches prove that the PSR frame effectively evaluates the ecological-
related environment-related areas and gets good results.

Due to the successful experience of the PSR frame to evaluate the eco-
logical environment areas, this paper also uses the PSR frame to consider
how to evaluate Chinese ecological environment quality and creates an index
system from the Pressure, State, Response three aspects, including in the
PSR frame. The Entropy and Matter-Element extension evaluation method
is used to obtain the scientific evaluation result of the Chinese ecological
environment quality from 2016 to 2020, in the thirteenth-five period of China.
Some results analysis and suggestions are given at the end of the paper.

2 Ecological Environment Quality Evaluation Index
System Based on PSR

Based on the PSR model, to evaluate the quality of the ecological environ-
ment needs consider three aspects of pressure, state, and response. In this
paper, the details of the three aspects are considered as follows.

(1) Pressure

The pressure indicators are including seven indicators, namely, population
density (Yi et al., 2018), unit fertilizer use (Hua et al., 2017), carbon emis-
sions (Song et al., 2020, Donohue et al., 2013, Mao et al., 2013), wastewater
emissions (Hu et al., 2021), besides, we also consider the indicators as per
capita energy consumption, which can reflect the energy usage situation
of national economic development, and the secondary industry’s share of
GDP, and residents’ disposable income are also considering in the pressure
because the two indicators are always considering a national macroeconomic
situation.
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(2) State

The state indicators are also including seven indicators, namely, per capita
arable land (Mueller et al., 2014, Hua et al., 2017), per capita water resources
(Hu et al., 2021), forest cover rate (Xu et al., 2020), besides, we also consider
the national nature reserve area, per capita park green space, these two
indicators can reflect the green condition of a national area, and the number of
environmental emergencies and soil erosion area are also considering in the
state aspect because the two indicators can reflect the soil state of a national
region.

(3) Response

The response indicators are including six indicators, namely, the proportion
of environmental protection investment, the proportion of drinking water
treatment investment (Hu et al., 2021), the rate of forestry pest control (Zhang
et al., 2018). Some research has found that the educated people and fully
science knowledge person always give high response of the environment
protection response, so this paper considers the proportion of science and
education investment. How to deal with the waste is also reflecting the
human response of protecting the environment, therefore, the rate of domestic
sewage treatment and the harmless treatment rate of domestic garbage are
considered in the response aspect.

Based on the above analysis, the ecological environment quality evalua-
tion index system of China is created in Table 1.

3 Data Collection and Evaluation Methods

3.1 Data Source and Data Preprocessing

The indicator values have been collected from the public government
announcement data sources, which are mainly divided into the four fol-
lowing aspects: (1) Government documents. This part mainly refers to
the National Science and Technology Funds Investment Statistics Bulletin
(2016-2020), National Bureau of Statistics of the People’s Republic of China
(2014), Statistical Bulletin of the National Economic and Social Development
(2016-2020), Government Work Report (2016-2020) and public documents
of various government departments, mainly published by the National Bureau
of Statistics. (2) Statistical Yearbook. The macroeconomic indicator val-
ues mainly refer to China Statistical Yearbook and China Environmental
Statistics Yearbook. (3) News websites. This part mainly includes People’s
Network, Xinhua Network, China Daily, and so on.
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Table 1 Ecological environment quality evaluation index system

Goal Layer  Criterion Layer Indicator Layer Unit Tendency
Ecological Pressure Bl ~ Population Density C1 People/km?2 Negative
Environment Residents’ Disposable ¥ Positive
Quality A Income C2
Unit Fertilizer Use C3 Tons per hectare  Negative
Carbon Emissions C4 Hundred million Negative
tons
Wastewater Emissions C5 Ten thousand Negative
tons
Per Capita Energy Ten thousand Negative
Consumption C6 tons of standard
coal
the Secondary Industry’s % Negative
Share of GDP C7
Status B2 Per Capita Arable Land C8 acre Positive
Per Capita Water m? Positive
Resources C9
Forest Cover Rate C10 % Positive
National Nature Reserve Ten thousand Positive
Area C11 hectares
Per Capita Park Green m? Positive
Space C12
the Number of meta Negative
Environmental
Emergencies C13
Soil Erosion Area C14 Ten thousand Positive
km?
Response B3 the proportion of % Positive

environmental protection

investment C15

the rate of domestic sewage % Positive
treatment C16

the proportion of science % Positive
and education

investment C17

the proportion of drinking % Positive
water treatment

investment C18

the harmless treatment rate % Positive
of domestic garbage C19
the rate of forestry pest % Positive

control C20
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A few data missing phenomena are existing in the data collection step.
Since the indicators selected include positive indicators and negative indi-
cators, and also considering that the indicator value has a trend of growth
or decrease, the missing value adopts two methods: (1) If the indicator is
valued for both the previous year and the following year, the missing value
for that year is replaced by the average of the upper and lower values. (2)
If the missing value is located at both ends, it is calculated based on annual
average growth rates or average reduction rates for each year.

3.2 Evaluation Model Based on Entropy and Matter-Element
Extension Model

The matter-element extension model theory is proposed by Chinese scholar
Cai Wen based on matter-element theory and extension theory (Ng
et al., 1997). Many scholars use this method for comprehensive evaluation.
Seyedmohammadi et al. (2019) evaluate the suitability of agricultural land
based on matter elements, AHP, and GIS. It determines the development
status or realization level of the object both qualitative and quantitative, and
the matter-element extension model is also considering the possibility of
things changing. According to the existing standards and related information,
the numerical standards of five grades of excellence, good, medium, qualified
and poor are determined by the experts or standards firstly, and the classical
domains of the different grades, as well as the matter-element matrix of the
nodal domain and the matter-element matrix to be measured, are established.
The entropy weight method is used to calculate the weight of each indicator.
Then, the correlation degree is obtained through the correlation function,
and the correlation degree is weighted. The maximum correlation degree is
selected as the final evaluation grade. The flow chart of the specific model is
as follows:

Classical
domain
Targeted
value —| Section Degree of
domain ) association
Tndex Correlation
. Matter function Weighted
s element to be relevance degree
measured
Index
weight

Figure 1 Modeling flow chart of the matter-element extension model.
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This paper is focused on the ecological environment quality problem,
expressed by N of things has the characteristic indicators C, and the corre-
sponding value of its characteristic is V. Then the ordered triple R = (N,
C, V) composed of N, C, and V is used to describe the basic elements of
things, referred to as matter-element. In this paper, the matter-element matrix
is denoted as Equation (1).

N Ci W
rR=w,ov)=| © 1 (1)
Cn Vn

3.2.1 Determine the classical domain, section domain, and
measured element
(1) Determine the classical domain matter-element matrix

According to common division in most papers, the quality of the ecological
environment is divided into five levels, namely excellent, good, medium,
qualified, poor, a total of 20 indicators, then ecological environmental quality
with five evaluation levels N;, j = 1,...,5, and the range of eigenvalues
corresponding to each evaluation indicator constitutes the matter-element
matrix of the classic domain as Equation (2):

N; GV
R; = (N;,Cy, Vi) = G2 Vi
Cao  Vjoo

N; Cr (aj1bj)

_ Co  (ajz,bj2) i=1,2,....5 ()

Cao  {aj20,b520)

Where: R; is the matter-element matrix of the i-th evaluation level, a;; is
the upper limit of the value range of the characteristic value V;; corresponding
to the indicator C;, and bj; is the lower limit, respectively. N; is the j-th grade
in the comprehensive evaluation of ecological environment quality.

(2) Determining the section domain matter-element matrix

The section domain matter-element matrix is composed of the ecolog-
ical environment quality, the corresponding indicator, and the overall
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characteristic value range of the indicator, which is denoted as Rp. The
specific representation of Ry is shown in Equation (3).

N C1 Vm
Ry = (N, Ci, Viyi) = Gz Vi
Ca Voo

N; Ci (an1,bni)
_ Cy  (an2,bn2) 3)

Co  (an20,bn20)

Where: Vy; is the overall value range of the characteristic value of the i-th
indicator under the comprehensive evaluation level of ecological environment
quality: ap; is the upper limit of the value range of the characteristic value
Vi corresponding to the indicator C;; byy; is the upper limit of the value, and
Vi = (ani, bni) is the section domain.

The classical domain matter-elements and the section domain matter-
element matrix is as follows:

Table2 The classical domain matter-elements and the section domain matter-element matrix

Indicator Excellence Good Medium Qualified Poor Section Domain
C1 (20,68) (69,105) (106,159) (160,253) (254.859) (20,859)

Co (51257.3,57789.5) (39914.8,51257.2) (30132.6,39914.7) (22957.3,30132.5)  (15598.3,22957.2)  (15598.3,57789.5)
Cs3 (0,0.158) (0.159,0.225) (0.226,0.596) (0.597,0.731) (0.732,0.901) (0,0.901)

Cy (457,578) (579,1296) (1297,9097) (9098,10593) (10594,11564) (457,11564)
Cs (1010.23,2563.54)  (2563.55,5969.39)  (5969.4,7369.88)  (7369.89,13059.64) (13059.65,15196.21) (1010.23,15196.21)
Ce (0.1563,0.3531) (0.3532,0.3969) (0.397,0.4948) (0.4949,5.1549) (5.155,5.8967) (0.1563,5.8967)
Cr (0.3917,0.4536) (0.3036,0.3916) (0.2516,0.3035) (0.2016,0.2515) (0.1536,0.2015) (0.1536,0.4536)
Cg (0.0019,0.0023) (0.0014,0.0018) (0.0011,0.0013) (0.0008,0.001) (0.0006,0.0008) (0.0006,0.0023)
Cy (0.8185,0.9236) (0.7078,0.8184) (0.5013,0.7077) (0.2123,0.5012) (0.1857,0.2122) (0.1857,0.9236)
Cio (50.25,64.01) (33.75,50.24) (25.13,33.74) (20.36,25.12) (13.26,20.35) (13.26,64.01)
C11 (11569.6,15130.1)  (9015.6,11569.5)  (8364.2,9015.5) (6564.2,8364.1) (5826.3,6564.1) (5826.3,15130.1)
Ci12 (15.1,15.7) (14.1,15) (12.9,14) (11.3,12.8) (10.5,11.2) (10.5,15.7)
Ci3 (103,197) (198,305) (306,368) (369,437) (438,551) (103,551)
Cig (30.65,38.71) (38.72,42.72) (42.73,48.59) (48.6,55.37) (55.38,57.43) (30.65,57.43)
Cis5 (0.0315,0.0476) (0.0201,0.0314) (0.0153,0.02) (0.0106,0.0152) (0.0025,0.0105) (0.0025,0.0476)
Ci6 (93.8,100) (90.3,93.7) (86.1,90.2) (83.3,86) (80.5,83.2) (80.5,100)
Ci7 (0.1652,0.1998) (0.1272,0.1653) (0.1159,0.1271) (0.1059,0.1158) (0.0931,0.1058) (0.0931,0.1998)
Ci8 (0.0977,0.1015) (0.0952,0.0976) (0.0931,0.0951) (0.0856,0.093) (0.0801,0.0855) (0.0801,0.1015)
Cig (95.3,100) (93.6,95.2) (90.8,93.5) (88.5,90.7) (83.1,88.4) (88.4,100)

C20 (82,95.3) (76.6,81.9) (68.3,76.5) (66.5,68.2) (56.7.66.4) (56.7,95.3)




A Hybrid Evaluation Method of Ecological Environment Quality 395

(3) Determining the measured matter-element matrix

The measured matter-element matrix is composed of ecological environment
quality-related indicator and their values, which is denoted as Ry, and its
specific expression is shown in Equation (4):

No Ci1 Wi
Ry = (No, G, Vi) = C: Ve “4)
Cn Vn

Where: Ry is the element to be measured and Ny is the object to be
measured.

According to the data collection and above calculated method, The
matter-element matrix to be measured is shown in Table 3:

Table 3 The measured matter-element matrix
Indicator 2016 2017 2018 2019 2020

C1 145 146 146 147 147
Cs 23821.0 25973.8 28228.0 30732.8 32188.8
Cs 0.891 0.864 0.828 0.787 0.759
Cy 9248 9340 10154 9806 10357
Cs 6843.78 6824.98 682498 6821.34 6812.97
Cs 0.3903 0.4104 0.4300 0.4376 0.5266
C7 0.3958 0.3985 0.3969 0.3859 0.3782
Cs 0.0010 0.0010 0.0010 0.0010 0.0009
Cy 0.2332 0.2054 0.1954 0.2160 0.2238
Cio 21.63 21.63 22.96 22.96 22.96
Ci1 147332 147167 14716.7 147194 14719.5
Ci2 13.7 14.01 14.11 14.36 14.8
Ci3 304 302 286 261 208
Cis 56.20 53.73 50.35 47.79 45.33
Cis 0.0252 0.0277 0.0285 0.0309 0.0258
Cis 89.21 92.00 93.95 95.70 97.53
Ci7 0.1845 0.1843 0.1833 0.1852 0.1847
Cis 0.0990 0.0940 0.0955 0.0957 0.0975
Cio 96.6 97.7 99 99.2 99.7

Cao 68.8 76.8 77.8 82.1 78.9
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(4) Standardized data processing

The values in Tables 2 and 3 of each classical domain and the matter-element
need to be normalized to obtain the following Equations (5) and (6):

Nj Cl jll

/ / = VJ'/Z
R; = (Nj’ciﬂ V]z) =

Chr Vj'n

a1 b‘l
N, C it L L
/ ! <bN17bN1>

aqi2 b‘g
C J,J>
= ? <bN2 b2

jn bijn
Cn <an7an>

i=1,2,....5 5)
N, 0
bn1
"
Oy bi

Ry = (No, G, Vi) = N2 (6)
Wi
o

3.2.2 Weight determination based on entropy method

The entropy weight determination method is a relatively mature method
to determine the weight by data objectively. The advantage of the entropy
method is to determine the weight reflecting the importance of compar-
ison between different indicators’ values. The entropy weight method is
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widely used in many fields. Sidhu et al. (2021) combined Multi-objective
decisions with the entropy weight method to study machining operations.
Vaid et al. (2021) combined VIKOR, WASPAS, and entropy weight method
multi-criteria decision-making theory. Zamri et al. (2013) propose a linguistic
variable considering positive and negative fuzzy numbers, which is used to
solve the unknown interval type-2 of the fuzzy TOPSIS method of interval
type-2 entropy weight. The calculation steps are as follows:

(1) Indicator data standardization. The calculation formula is shown in
Equation (7):

xi; — min(x;;)

- Positive indicators

, max(z;;) — min(z;;)
. = (7)
max(xij) — Tij

- Negative indicators
max(a:ij) — mm(wij)
Where: x;; is the actual value of the i-th (¢ = 1,...,20) indicator in

j(G = 1,...,5) expressed as 2016 to 2020 year, and z}; is the standardized
value of the i-th indicator in year j.

(2) Indicator data normalization. The calculation formula is shown in
Equation (8):

i
ST ®)
i=1"ij

Where: r;; is the proportion of the standardized value of the i-th indicator
in year j.

(3) Calculation of information entropy. The calculation formula is shown in
Equation (9):

J
1
Hi = _mzrij lIl’I”ij (9)
j=1
Where H; is the information entropy of indicator ¢, ¢ = 1,2,...,20. In

this article, five years of data are selected for calculation, so J = 5.

(4) Calculating indicator weights. The calculation formula is shown in
Equation (10):
1— H;
W= (10)
> im1 (1= H)
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where w; is the weight of indicator i, H; is the information entropy of
indicator 4,7 = 1,2, ..., 20.

According to the above data and equations, the following indicator
weights are obtained in Table 4:

Table 4 Weight of each indicator
Indicator Weight Indicator Weight Indicator Weight Indicator Weight

C1 0.060 Cs 0.032 Cn1 0.116 Cis 0.039
Cy 0.043 Cr 0.056 Ci2 0.045 Ci7 0.034
Cs 0.047 Cs 0.030 Ci3 0.086 Cis 0.046
Cy 0.049 Cy 0.042 Cis4 0.045 Ci 0.037
Cs 0.033 Cio 0.068 Cis 0.058 Cao 0.032

3.2.3 Determining levels by correlation degree

The correlation degree between the measured matter-element, the classi-
cal domain matter-element, and the section domain matter-element can be
calculated as following steps.

(1) The distance between the measured matter-element and the classical
domain is as Equation (11):

Dj(rUfU;"i) =|v—-

5 5 1)

a+b‘_ba

Where a and b are the upper and lower limits, respectively. The charac-
teristic correlation degree of the measured matter element can be obtained as
Equation (12).

K;j(V)=1=> wiDj;(v,v};) (12)
=1

Where: w; is the weight of the indicator C;.
(2) Level determined

The j-th level of measured matter-element can be calculated by K; = max
{K;(V)}j=1,2,...,m,as Equations (13) and (14).

K;(V) — min; K;(V)

KJ(V) - Hlan KJ(V) — minj KJ<V) (13)
. Z;nzl jkj(v)

P o 14

TSR W) (o
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where, j* represents the eigenvalue of the measured matter-element in the
level evaluation, which is used to determine the closeness of the matter-
element to be measured to the adjacent level.

By Equations (11) and (12), the closeness of the distance between the
object to be evaluated and the evaluation level are calculated. The specific
values of the year 2020 are shown in Table 5 as an example. Finally, the
ecological environment quality of my country from 2016 to 2020 is shown in
Table 6.

Table 5 Distance between matter-elements to be measured and classical field values for 2020
Indicator Dl(V,Vli) Do (U,Uzi) D3 (1},1}31') D4(’U7 ’U4i) Ds (’U, Usi)

C1 0.092 0.049 —0.014 0.015 0.124
Cz 0.330 0.134 —0.036 0.036 0.160
Cs 0.667 0.593 0.181 0.031 —0.030
Cy 0.846 0.784 0.109 —0.020 0.020
Cs 0.280 0.056 —0.037 0.037 0411
Cs 0.029 0.022 0.005 —0.005 0.785
C7 0.030 —0.030 0.165 0.279 0.390
Cs 0.432 0.215 0.084 —0.041 0.046
Cy 0.644 0.524 0.300 —0.012 0.013
Cio 0.426 0.169 0.034 —0.034 0.041
Cn —0.027 0.208 0.377 0.420 0.539
Ci2 0.019 —0.013 0.051 0.127 0.229
Ci3 0.020 —0.018 0.178 0.292 0.417
Cia 0.115 0.045 —0.045 0.057 0.175
Cis 0.120 —0.118 0.121 0.222 0.321
Cis —0.025 0.038 0.073 0.115 0.143
Ci7 —0.076 0.097 0.288 0.345 0.395
Cis 0.002 —0.001 0.023 0.044 0.118
Cig —0.003 0.045 0.062 0.090 0.113
Cao 0.033 —0.024 0.025 0.112 0.131

Table 6 Closeness between evaluation objects and evaluation level
KJ(V) K1(V) KQ(V) Kg(V) K4(V) Ks(V) Level j*
2016 0.7611  0.8387 0.8998 0.9006 0.7984  Qualified 3.4976
2017 0.7793  0.8499  0.8969 0.8950 0.7861 Medium 3.2741
2018 0.7793  0.8499 0.8969 0.8950 0.7861 Medium 3.1891
2019 0.7962  0.8602 0.8966 0.8867 0.7700 Medium 2.9281
2020 0.7998 0.8632 0.8947 0.8816 0.7656 Medium 2.8672
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From the results, the evaluation level of ecological environment quality
in China is qualified in 2016 and medium in 2017, 2018, 2019, 2020.
Generally speaking, the evaluation level of ecological environment quality in
China has an increasing trend during the thirteenth five years. The level has
improved from qualified to medium, and the closeness degree has gradually
become smaller, also has indicated that the ecological environment quality is
gradually improving.

Due to the indicators of carbon emissions, population density, unit fer-
tilizer use, per capita energy consumption is still in a poor stage of China
in 2016-2020, and China’s population, per capita energy consumption is
also growing, and the energy consumption is increasing in recent years,
energy conservation and emission reduction are imperative. In addition,
China has a large population, a large population density, and a small per capita
resource share. These reasons are leading to China’s overall ecological envi-
ronment quality reaching a medium level. However, With the determination
of China’s improves the ecological environment quality, China will use more
renewable non-fossil energies and reduce carbon emissions with its great
effort.

4 Conclusion

This paper constructed a comprehensive evaluation index system of eco-
logical environment quality in China based on the PSR model framework,
including the evaluation indicators from three aspects of pressure, state, and
response, a total of 20 indicators. The entropy weight method and matter-
element extension model are used to calculate the ecological environment
quality evaluation results of China from 2016 to 2020 and provide a certain
basis for improving and enhancing the ecological environment quality in
China. According to the results, the main conclusions of this paper are as
follows:

(1) The weight of each indicator is calculated by the entropy weight method,
and the weighted correlation degree is calculated by the matter-element
extension method. The evaluation of China’s ecological environment
quality level is obtained from 2016 to 2020, and the results show that
the ecological environment development level in 2016 is qualified, and
the ecological environment development level from 2017 to 2020 is
medium. The ecological environment quality level in China is showing
an improving trend in the last five years.
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(2) From the results, population density, carbon emissions, per capita energy
consumption, and per capita arable land area are the obstacle factors
affecting the development of China’s ecological level. It also means
that improving the ecological environment quality level of China should
lower the population density, and reduce the carbon emissions by replac-
ing non-fossil energy with fossil energy. China has proposed two stages
of carbon emission reduction goals, carbon dioxide emissions will strive
to peak in 2030 and strive to achieve carbon neutrality in 2060. In
addition, per capita arable land area should enhance to improve the eco-
logical environment quality. Land conversion from natural ecosystems to
agriculture has been the biggest cause of gas emission uses historically,
so China should consider effective land use and strategies to increase
arable land usage in the future.

This paper uses the PSR model to evaluate the ecological environment quality
of our country and has achieved certain results. However, there are still the
following shortcomings in the research process, which need to be further
improved.

(1) This paper uses the PSR model when constructing the comprehensive
evaluation index system of ecological environment quality. A total of
20 indicators are selected to analyze and evaluate the ecological envi-
ronment quality of our country from the three aspects of pressure, state
and response. Although the PSR model has been widely used at present,
the ecological environment quality has a relationship with everyone in
China. Consumer culture and lifestyle of the ecological environment are
also important. In the future evaluation of ecological environment qual-
ity, the consumer culture and lifestyle of the ecological environment
should be combined. So we will improve the accuracy of evaluation
results and provide more accurate directions for ecological governance.

(2) The research area selected in this article is China, because ecological
and environmental issues have become a research hotspot, and China
covers a large area, and the regional characteristics and climatic charac-
teristics of different regions are also different. In the future ecological
environment quality evaluation, the research region should be relatively
reduced, and the ecological environment quality evaluation should be
carried out for a certain characteristic region, to better discover the
ecological environment quality change rules in different regions, and
provide science for the regional ecological environment management
and accurate direction.
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