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Abstract: Societal safety is the result of the coordinated development of several subsystems; the
coupling–coordination relationship among economic development (ED), social stability (SS), and
ecological environment (EE) is the premise of realizing sustainable societal safety (SSS). Taking
Qinghai Province as an example, this paper quantitatively evaluates the development index of each
subsystem by constructing ED-SS-EE evaluation index system, then analyzes the spatio-temporal
evolution of ED, SS, and EE coupling coordination levels based on the coupling coordination model,
and finally predicts the coupling coordination level of ED, SS, and EE by using the GM(1.1) model.
The findings are as follows: (1) The economy is developing rapidly, but the regional development is
extremely uneven; ED is driving SS, and SS lags behind ED and slowly improves; EE is improving
continuously, and the spatial pattern is relatively stable. (2) The ED, SS, and EE systems have a high
degree of coupling, showing a fluctuating upward trend. Coordination level is low, showing a slow
upward trend, and the regional differences are obvious. (3) In the future, the coordination level of ED,
SS, and EE systems in different regions will be upgraded from the level of near imbalance and barely
coordination to the level of intermediate coordination, good coordination, and even high-quality
coordination. The spatio-temporal description of ED, SS, and EE coupling coordination level not
only reveals the development trend and problems of SSS in Qinghai, it also proves the feasibility
of evaluating societal safety level based on the coupling coordination level of sustainable social
structure system.

Keywords: sustainable societal safety; economic development; social stability; ecological environment;
coupling coordination model; Qinghai Province

1. Introduction

After the industrial revolution, the global population exploded, and the world econ-
omy and society developed at an unprecedented speed. At the same time, in order to meet
the growing development needs of human beings, it has also brought about resource and
environmental problems such as ecological destruction, soil erosion, climate warming, and
deterioration of living environment quality [1,2]. In China, since the reform and opening
up, various social undertakings have made remarkable achievements, the comprehensive
national strength has been continuously improved, and the people’s living standard and
living environment quality have been significantly improved [3]. However, in recent years,
with the rapid development of urbanization, the widening gap between the rich and the
poor and the gradual imbalance of population structure and environmental pollution, the
country is faced with the dual pressures and challenges of sustainable development and so-
cietal safety governance. In the Qinghai–Tibet Plateau, which is far away from the national
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economic and political center, besides the general problems of national development, such
as population, resources, environment, etc. [4–6], there are also some individual problems
in regional development, such as lagging ED, slow social reform, and fragile EE. In the
short term, these situations seriously restrict the pace of local ED and social transforma-
tion, and even breed some potential SS problems. In the long run, these situations will
seriously affect the realization of national and regional sustainable development goals in
2030. Therefore, it is particularly meaningful to think about a kind of SSS that can not only
maintain a regional SS, but also ensure that sustainable development goals can be achieved
on schedule.

The core goal of sustainable development research is to reveal the short-term and long-
term coordinated operation state of the natural–social complex system from the regional
scale to the global scale and then provide a decision-making basis for spatial governance at
different scales [7]. Relevant research trends show that, on the one hand, the theoretical
connotation of sustainable development has been continuously enriched and improved [8],
and a knowledge system of sustainable development [9], sustainable society [10], scientific
development concept [11], (marine) ecological civilization construction [12], double-carbon
target development [13], green coordinated development [14], and regional high-quality
development [15] has been initially formed. These studies jointly call for the future society
to be a social form in which the humanistic environment and the EE are coupled and
coordinated and constantly try to expand it at the level of social life and environmental
protection, trying to show people a picture of a sustainable society with economic prosperity,
livable environment, and SS [16,17]. On the other hand, the construction of index system
and the evaluation of comprehensive index are increasingly regarded as an effective method
for the evaluation of sustainable development, as well as an effective tool for policy making
and academic exchange [18]. Human development needs to constantly obtain various
services from the ecosystem; so, the real sustainable development is based on the EE,
realizing the comprehensive evolution of social progress and ED, so as to realize the
high-quality development of human society [19]. Under the guidance of this idea, the
sustainable society index, which integrates sustainable development and social progress, is
considered by many scholars to be able to comprehensively and comprehensively evaluate
the sustainable development of a region [20–23]. In addition, some recent efforts to evaluate
the level of sustainable development based on the perspective of green and low-carbon
development are also worthy of recognition [14]. No matter the previous theoretical
exploration of the connotation of sustainable development, the later quantitative evaluation
of the sustainable social index, or even the recent call for a green and low-carbon society,
they all pay attention to the social problems in sustainable development in different degrees
and with different emphases; for example, the connotation of sustainable development
emphasizes the behavioral constraints of social development, the evaluation of sustainable
society focuses on the sharing and promotion of social well-being, and the idea of green
and low carbon focuses more on the improvement of social quality in the times. However,
few studies pay attention to the societal safety issues in sustainable development.

The essence of societal safety is to reduce social risks to a controllable range [24]; it
requires ensuring that people enjoy a decent standard of living, the opportunity to receive
quality education, and that their life and health are protected from actual and potential
internal or external threats [25]. A safe society includes two abilities: one is to prevent the
occurrence of adverse events, and the other is to prevent and deal with the consequences
of adverse events when they occur and to quickly return to the normal state [26]. So,
societal safety can be defined as the ability of social system to maintain key functions;
protect citizens’ lives, health, and safety; and meet citizens’ basic development needs under
various pressure conditions [27]. This includes two meanings; the ability to protect citizens’
lives, health and property and meet their basic development needs is the basic requirement
of societal safety, while the ability to maintain key functions focuses on the expectation of
the continuity of societal safety. Obviously, societal safety is the result of the coordinated
development of multiple subsystems and cross-domain collaboration among stakeholders
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(safety actors), and the clarification of their respective roles and responsibilities should be
regarded as a key factor to measure the state of societal safety and its sustainability [28].
Unfortunately, the current research on societal safety pays more attention to the qualitative
analysis of societal safety status and its causes and puts societal safety in the sustainable
development strategy, and the evaluation and investigation of societal safety sustainability
based on the idea of system coordination is still rare.

A stable social environment can better promote sustainable development, and sustain-
able development can also promote continuous social progress and sustained ED and build
a solid material foundation and values and security system for SS, so there are countless
interactions between societal safety and sustainable development in a region. Recently,
some scholars have shown great interest in the cross-study of sustainable development
and societal safety. For example, by looking for some invisible and indirect indicators of
economic and social development, scholars evaluate and predict the societal safety level
of some underdeveloped countries, accordingly formulate the implementation plan of
sustainable development strategy, and regard this plan as an important part of the 2030
sustainable development goal [25]. According to the existing database of the United Na-
tions, scholars have comprehensively evaluated the economic and social parameters in the
sustainable development system [29]; simulated the social development by using the artifi-
cial neuron method; and predicted, optimized, and upgraded the societal safety prevention
and control system according to a neural network [30]. Scholars have integrated the four
themes of society, environment, health, and safety and provided an evaluation model for
regional innovation and green development [31]. Undoubtedly, we can obtain many useful
references from the above work. However, these studies have not explained clearly the
interaction mechanism of the components of SSS and have not added the indicators that
affect SS when calculating the index. These are the core issues to be solved in our paper.

As the previous studies have revealed, there is a very close internal logic between
societal safety and sustainable development. The SSS system is a compound system of
sustainable development and societal safety, which is like a triangular prism, with its three
mirrors of ED, SS, and EE. Among them, SS is the guarantee and condition of ED and
the direct embodiment of the stable operation of social system. ED is the foundation and
purpose of SS, and it is also a criterion of social development. The environment provides
food and habitat for human survival and development as well as energy and raw materials
for ED, which is the material and energy foundation that human survival and development
must rely on. Therefore, SSS refers to the coupling and coordination of ED, SS, and EE. The
higher the coupling and coordination degree, the stronger the sustainability of a region’s
societal safety level, and vice versa.

This paper consists of four interrelated parts. The first part is the introduction, which
briefly introduces the reason, literature review, and significance of the research. The second
part tries to explain the interaction mechanism of the subsystems of SSS. The third part is
the general situation of the study area, methods, index system construction, data collection
and pretreatment. The fourth part is the analysis of the research results, mainly including
three systems of ED, SS, and EE and the analysis of the evaluation results of their coupling
coordination degree. The fifth part is the conclusion and discussion, which clarifies the
conclusion of this study, makes necessary reflections on the shortcomings of SSS and the
areas that need to be improved in the future, and explains the application prospect of
SSS theory.

2. Sustainable Societal Safety

SSS system consists of two subsystems: sustainable development and societal safety.
Is it possible for these two subsystems to merge similar items? This is to find the answer
from the systematic characteristics and elements of sustainable development and societal
safety. First of all, both sustainable development system and societal safety system are
multidimensional, open, and dynamic systems. For example, most studies divide 17 SDGs
into three dimensions: economy, environment, and society, and each dimension consists of
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several indicators [32]. Similarly, societal safety is also considered to include the prevention
of adverse events, reliable social security functions, and safety governance system [26–28].
So, both the sustainable development system and the societal safety system are vertically
hierarchical. Secondly, there is a significant horizontal cross between the evaluation index
of sustainable development and the trigger factors of societal safety. For example, there
are many overlapping projects between the socio-economic level in the sustainable de-
velopment system and the social security level in the societal safety system [25,33]. The
systematic characteristics of vertical hierarchy and horizontal intersection provide the
possibility and operability for the integration of a sustainable development system and
societal safety system.

In China’s western border areas, the natural conditions are harsh, the EE is fragile,
the ED and social transformation lag behind other areas for a long time, and the regional
development faces the dual pressures of ecological safety management and maintaining
SS. These problems do not belong to political and military safety at the national level, nor
do they belong to the community safety managed by local governments, which should
belong to the safety issues of sustainable society. We believe that SSS refers to the ability
of ED, SS, and EE systems to maintain sound operation and coordinated development;
it is guided by sustainable development, required by ecological sustainability, driven by
ED, and guaranteed by SS, under the background of ecological civilization construction,
to optimize and upgrade the regional social–natural composite safety prevention and
control system. SSS requires the construction of a coupled, coordinated, safe, stable, open
and inclusive social development model on the premise of ensuring ecological safety. It
takes high-quality development as its basic demand, and its core essence is to realize the
transformation of ED, SS, and EE from imbalance to coordination.

In an SSS system, the sustainable evolution of the ecosystem is fundamental, the
efficient development of the economic system is the driving force, and the stable operation
of the social system is the guarantee. From the composition of each subsystem, regional
coordination, social security, spatial order, and public safety management jointly determine
the stability of a regional social system. Climate change, human activities, the degree of
environmental pollution, and the performance of ecological governance jointly affect the
sustainable evolution of the ecosystem. Economic benefits, industrial structure, opening
to the outside world, and social inclusion jointly determine the level of ED. From the
perspective of the functional relationship among subsystems, the EE provides the spatial
basis for SS, social development provides civilized ideas and governance practices for the
EE; and social development also provides rules and regulations, development models,
social environment and policy support for ED; while ED feeds back social development
through dividend sharing and social well-being to promote its smooth operation, EE
provides material production materials such as energy and raw materials for ED, and ED
provides technical and financial support for EE governance (Figure 1).
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3. Research Scheme and Data Source
3.1. The Study Area

Qinghai Province is located in the northeast of Qinghai–Tibet Plateau, bordering Gansu
Province in the east and north, the Xinjiang Uygur Autonomous Region in the northwest,
Tibet Autonomous Region in the southwest, and with Sichuan Province in the southeast.
It is composed of eight cities or prefectures (minority autonomous prefectures) including
Xining City, Haidong City, Yushu Tibetan Autonomous Prefecture, Haixi Mongolian Ti-
betan Autonomous Prefecture, Haibei Tibetan Autonomous Prefecture, Hainan Tibetan
Autonomous Prefecture, Huangnan Tibetan Autonomous Prefecture, and Guoluo Tibetan
Autonomous Prefecture (Figure 2). Most of Qinghai is plateau and mountainous, and the
main topographic units are Qilian Mountains, Kunlun Mountains, Tanggula Mountains,
Bayankala Mountains, Qaidam Basin, Qingnan Plateau, and Loess Plateau. More than 50%
of the areas are above 4000 m above sea level, and the climate is a typical plateau conti-
nental climate, with an average annual temperature of −5.8–8.6 ◦C, strong solar radiation,
long illumination time, large temperature difference between day and night, and vertical
changes [34]. As the birthplace of the Yangtze River, the Yellow River and the Lancang
River, swamps, wetlands, glaciers, and lakes are widely distributed; it is known as the
“water tower of Asia” and the “source of rivers” [35,36]. In the historical period, Qinghai’s
economic and social development has lagged behind other provinces and regions in the
Chinese mainland for a long time, and the extensive exploitation of mineral resources
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in some areas has led to serious damage to the EE. In recent years, with the support of
national policies, such as western development, ecological civilization construction, coun-
terpart support, poverty alleviation and rural revitalization, the EE management has been
strengthened, the ED speed has been improved, and the social environment has been
relatively stable.
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3.2. Index System Construction

In this paper, the evaluation index system of ED, SS, and EE is constructed according
to the principles of theoretical basis, accurate representation, and data availability of index
selection [37]. Ecology is the sum total of natural resources and natural environment
on which human beings depend, and its advantages and disadvantages depend on the
pressure of human production and life on resources and environment in a certain period,
the ecological productivity of resource endowment, and the strength of EE governance
and protection [38]. Drawing on the existing research, this paper will evaluate the EE from
three dimensions: pressure, state, and protection [39]. ED refers to the process in which a
country or region gets rid of poverty and moves towards the modernization of its economic
and social life. Considering the possibility of data acquisition, we chose economic benefits,
economic structure, and economic openness for comprehensive reflection [39–41]. We
observed the SS system from three dimensions, social coordination, social governance, and
social security [41,42]. See Table 1 for the specific evaluation indicators and the theoretical
basis for their selection. What needs to be explained is that we hope to take the harmonious
integration of the components of SSS as the starting point and the end result, which not
only reflects the social and ED, but also reflects the development state of the EE. In order to
better highlight the idea of combining ED with environmental benefits and synchronizing
economic growth with people’s livelihood security, there are no indicators of scientific
education and ideology here [43].
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Table 1. ED, SS, and EE systems evaluation index system.

System Name Observation
Dimension Evaluating Indicator Unit Attribute Refer to

ED System
(U1)

Economic benefits
Per capita GDP Yuan + [14]

Urbanization rate % + [44]

Economic structure

Proportion of tertiary industry % + [40]

Output value of secondary
industry/output value of

tertiary industry
% + [38]

Total annual tourism revenue % + [45]

Economic Openness

Total postal business Ten thousand yuan + [43]

Total social consumer goods One hundred
million yuan + [38]

Highway mileage kilometres + [45]

SS system
(U2)

Social coordination

Investigate urban unemployment rate % − [44]

Rural Engel coefficient % − [42]

Per capita income ratio between urban
and rural areas / − [43]

Social governance

Social security and employment
expenditure % + [44]

Public management of fixed
assets investment

One hundred
million yuan + [42]

Social security
Per capita disposable income Yuan + [41]

Per capita living expenditure Yuan + [42]

EE system
(U3)

Ecological pressure

Industrial wastewater discharge Ten thousand tons − [44]

Industrial smoke (powder)
dust emission Tons − [38]

Output of industrial solid waste Ten thousand tons − [39]

Ecological state

Forest coverage rate % + [45]

NDVI / + [46]

Excellent rate of air quality % + [38]

Ecological protection
Proportion of environmental

investment in GDP % + [39]

Industrial waste utilization rate % + [44]

3.3. Research Methods
3.3.1. Entropy Method and Comprehensive Index Method

When evaluating each subsystem, it is very important to determine the index weight,
which is related to the authenticity and reliability of the evaluation results. There are two
kinds of weighting methods, subjective weighting method and objective weighting method.
Subjective weighting is qualitative weighting based on the experience and professional
knowledge of experts and scholars, which is highly subjective. Objective weighting is
to give weight to each index by measuring method according to the change of original
data, which is less affected by subjective factors. In this paper, the entropy method in the
objective weighting method is used to weight the evaluation indexes, and by analyzing
the horizontal and vertical information entropy of each index and the correlation between
each index, it can objectively reflect the importance of each evaluation index in the index
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system [47]. After the weight of each index is obtained, the score of each subsystem is
calculated by the comprehensive index method.

Step 1, Standardize the original data.
When the original data is a positive indicator, the following formula is used:

Xij =
Zij − Zijmin

Zijmax − Zijmin
+ 0.0001 (1)

When the original data is a negative indicator, the following formula is used:

Xij =
Zijmax − Zij

Zijmax − Zijmin
+ 0.0001 (2)

Step 2, calculate the proportion of index j in the ith year:

Pij =
Xij

m
∑

i=1
Xij

(3)

Step 3, calculate the entropy value of j indexes:

ej = −k
m

∑
i=1

(Pij ∗ ln Pij), k =
1

ln m
(4)

Step 4, calculate the index weight:

wj = 1− ej/
n

∑
j=1

1− ej (5)

Step 5, calculate the subsystem evaluation score:

Ua =
n

∑
j=1

Xij ∗ wj, a = 1, 2, 3 (6)

3.3.2. Coupling Coordination Model

The key to a system from disorder to order lies in the synergy of internal order
parameters, and the coupling degree is a measure of this synergy; the greater the coupling
degree, the greater the degree of interaction between systems. We regard the degree of
interaction among the three systems of ED, SS, and EE through their respective constituent
elements as the degree of coupling among the three systems, and its size reflects the degree
of interaction among the three systems [48].

C =

{
U1 ∗U2 ∗U3

[(U1 + U2 + U3)/3]3

} 1
3

(7)

where C is the coupling degree; U1, U2, and U3 are the comprehensive evaluation values
of ED, SS, and EE subsystems, respectively; and the range of C is (0, 1). When C is 1, the
system is in the most coupled state, and when C is 0, the system is in the unrelated state.

D = (C ∗ T)
1
2 (8)

T = αU1 + βU2 + δU3 (9)

where D is the coordination degree; C is the coupling degree; T is the comprehensive
evaluation value of the three subsystems; and α, β, and δ are the weights. According to
the connotation of sustainable social security, this paper assigns them to 0.3, 0.35, and 0.35,
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respectively. In this paper, the standard of coupling coordination degree is mainly based
on the division scheme in Table 2 [49].

Table 2. Classification criterion for identifying the coordinated development relationship.

Stage Range Coordination States Range

Stage of disorder 0 ≤ D < 0.4

Serious imbalance (0, 0.1)

Severe disorders (0.1, 0.2)

Moderate disorders (0.2, 0.3)

Mild disorder (0.3, 0.4)

Stage of transition 0.4 ≤ D < 0.6

On the verge of disorder (0.4, 0.5)

Barely coordination (0.5, 0.6)

Primary coordination (0.6, 0.7)

Stage of coordinated development 0.6 ≤ D < 1

Intermediate coordinate (0.7, 0.8)

Good coordination (0.8, 0.9)

Perfect coordination (0.9, 1)

3.3.3. GM(1.1) Grey Model

GM(1.1) grey model is a commonly used method to predict the development trend
of the current situation. According to the characteristics of the predicted objects, it can be
divided into series prediction, disaster prediction, change prediction, topology prediction,
and system comprehensive prediction. In this paper, series prediction is used to quantita-
tively estimate the development and change of an index, and the prediction result is the
specific value of the index in the future time node [50].

(1) Let time series Xt = {xt(1), xt(2) . . . xt(n)} have n observation series, and we
accumulate the original series to generate a new series X1 = {x1(1), x1(2) . . . x1(n)}; then,
the corresponding differential equation of GM(1.1) model is:

dX1

dt
+ aX1 = µ (10)

where a is the development grey number and µ is the endogenous control grey number.
(2) Let â be the parameter vector to be estimated, â =

(
a
µ

)
, and solve it by the least

square method to obtain â = (BT B− 1)BTYn; solve the differential equation to obtain the
prediction model:

xT
1 X̂1(k + 1) =

[
x0(1)−

µ

a

]
e−ak +

µ

a
(11)

(3) The accuracy and parameters of the prediction model are tested, and the reasonable
and effective prediction value can be obtained only after the model passes the test [49].

3.4. Data Sources and Processing

The data to study the ED, SS, the excellent rate of air quality, the proportion of
investment in environmental treatment to GDP, and the forest coverage rate are from the
Statistical Bulletin of National Economic and Social Development (2011–2020), the Statistical
Yearbook of Qinghai (2011–2020), and the Statistical Yearbook of Qinghai (2011–2020).
The data of industrial wastewater discharge, industrial smoke (powder) dust discharge,
industrial solid waste production, and industrial waste utilization rate in the EE came
from the EE bureaus and statistics bureaus in Qinghai. The NDVI data in the environment
came from the geographic remote sensing ecological network (www.gisrs.cn, accessed on
7 June 2022).

Some data were missing, which was supplemented by the arithmetic mean and trend
inference of the previous two years’ data. In order to make different indicators comparable

www.gisrs.cn
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across regions and years, and to eliminate the magnitude and direction differences between
the original data, the range standardization method is adopted to process the original data
of each indicator (Formulas (1) and (2)) [48].

4. Results
4.1. Evaluation Results of ED, SS, and EE

Through the time-space comparative analysis of the evaluation results of ED, SS, and
EE, we can find out the power source for the promotion of SSS level in various regions and
the main contradiction points of system coupling and coordination. The evaluation results
show that, in the past 10 years, the ED, SS, and EE index of Qinghai has been on the rise;
the fluctuation range is relatively small, but the spatial development level is different, and
the regional growth rate is different.

Qinghai’s ED index grew rapidly, with the average value increasing from 0.0250 to
0.3297 from 2011 to 2020, an increase of nearly 12 times, which was mainly due to the
contribution of rapid development before 2019. In 2020, affected by the COVID-19 epidemic,
tourism revenue and retail sales of social consumer goods all declined to a certain extent,
and the ED trend slowed down obviously. The province’s ED shows four-level spatial
characteristics. The ED of Xining (0.2101) and Haixi (0.2079) ranks high in the province, the
ED of Haidong (0.1919) and Hainan (0.1896) is above the middle level, the ED of Haibei
(0.1661) and Huangnan (0.1529) is below the middle level, and the ED of Guoluo (0.1228)
and Yushu (0.1280) lags behind (Figure 3a).

Compared with ED, Qinghai’s SS index grows slowly, with an average value of less
than doubled from 0.0655 in 2011 to 0.1303 in 2020. ED can greatly promote SS, but this
influence is not decisive. Driven by the level of living and consumption in per capita
disposable income, the SS index of Xining (0.1389) and Haixi (0.1377) has been ahead
of other regions. Due to the low investment in social security and employment, the SS
index of Hainan (0.1239) has been low. The SS index of other regions fluctuates between
0.1247 (Yushu) and 0.1304 (Huangnan). Before 2015, the unemployment rate in Xining and
Haidong was high, the public management investment in Haixi was low, and the living
consumption level and income level in other regions were low. However, due to the high
investment in employment, social security, and public management, the spatial difference
of SS index in different regions was not significant. After 2015, Qinghai’s SS index showed
some remarkable characteristics: the SS index of Xining and Haixi continued to lead the
whole province, and the growth rate increased year by year; Hainan, Haidong, Haibei, and
Huangnan were steadily improving, falling behind Xining and Haixi, and leading Guoluo
and Yushu. Although the SS index of Guoluo and Yushu was also growing steadily, the
horizontal comparison shows that the stamina was insufficient (Figure 3b).

Qinghai’s EE had been constantly improving, with the horizontal average rising from
0.0435 to 0.1075, an increase of 1.47 times. The spatial pattern was relatively stable; the
low-value areas were mainly distributed in Xining (0.0875), Haidong (0.0913) and Haixi
(0.0763), and these areas are areas with a relatively high level of urbanization in Qinghai, as
well as important industrial towns, with a relatively large amount of waste water, smoke
(powder) dust, and solid waste. At the same time, the forest coverage rate and NDVI index
in Haixi were far lower than those in other areas, further lowering the score. Hainan (0.1256)
and Haibei (0.1299), which are non-industrial areas adjacent to Xining and Haidong, have
EE indexes in the middle of the province, and their environmental improvement is slower
than that of other areas. The EE indexes of Huangnan (0.1230), Guoluo (0.1350), and Yushu
(0.1271) were kept at a high level. Guoluo has benefited from the high NDVI index and has
a good EE foundation. In recent years, Huangnan has strengthened the EE management,
and achieved remarkable results in urban greening and grassland ecological restoration.
Yushu has less industrial pollution, and its ambient air quality has always maintained a
high level (Figure 3c).
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4.2. Spatio-Temporal Differentiation of Coupling Coordination Level of ED, SS, and EE System

We used Formula (7) to calculate the coupling degree of the ED, SS, and EE systems
in Qinghai from 2011 to 2020 (Figure 4). In the past 10 years, the coupling degree of eight
prefectures (cities) has been fluctuating and rising, and the overall level was high. The
average coupling degree increased from 0.8624 in 2011 to 0.9734 in 2020, and the average
value was 0.9435, which indicated that the ED, SS, and EE systems in Qinghai were closely
related and influenced each other. Among them were from 0.8624 to 0.9610 in 2011–2014,
from 0.9610 to 0.9396 in 2014–2016, and from 0.9396 to 0.9734 again in 2016–2020. Except
that the coupling degrees of Haidong and Haixi in 2011 were 0.7970 and 0.7530, and that
of Haixi in 2012 was 0.7760, the other regions were all above 0.8. As far as the region is
concerned, Haixi had the lowest value of 0.8701, Huangnan had the highest value of 0.9782,
and other regions were between 0.9039 (Xining) and 0.9767 (Guoluo). From the perspective
of regional growth, the biggest increase was in Haixi, from 0.753 in 2011 to 0.953 in 2020.
The smallest increase was in Hainan, from 0.917 in 2011 to 0.968 in 2020.

The coordination level of Qinghai’s ED, SS, and EE systems from 2011 to 2020 is
calculated by Formula (8) (Figure 5). The coordination degree of eight regions is on the
rise. Haidong and Haixi have risen from severe maladjustment to near maladjustment,
Xining and Huangnan increased from moderate imbalance to a barely coordinated state,
and other areas have risen from moderate imbalance to near imbalance. Haixi had the
largest increase, with an increase of 2.03 times. Guoluo had the smallest increase, with an
increase of 1.176 times. As can be seen from Table 3, the coordination level of the ED, SS,
and EE systems in various regions of Qinghai was low, and the average values were in a
state of slight imbalance. Spatial differentiation was obvious; Xining, Haidong, and Haixi
were in a state of excessively advanced ED and seriously lagging EE. Hainan and Haibei
were in a state of advanced ED and lagging EE. Huangnan’s ED as ahead of its time, and
SS was basically in harmony with the EE. Guoluo’s ED and SS were basically coordinated,
and its EE was in an advanced state. Yushu’s ED was basically in harmony with its EE, and
its society was in an advanced state of stability (Table 3).
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4.3. Prediction of Coupling and Coordinated Development of ED, SS, and EE Sistem

Before forecasting the future coupling and coordination level of ED, SS, and EE, it is
necessary to test the applicability of the GM(1.1) model to the data in this paper. So, we
randomly selected a set of coupling coordination level data for confirmatory prediction. By
comparing the error degree and model parameters between the prediction results and the
original data, it was found that the prediction model has high robustness and reliability
(Table 4). Refer to Wang’s scheme for the detailed verification process [51].

Table 4. GM(1.1) Model test parameters.

Original Value Predicted Value Residual Relative Error Grade Deviation

2011 0.218 0.218 0 0.000% -

2012 0.253 0.255 −0.001 0.765% 0.061

2013 0.278 0.278 0 0.094% 0.008

2014 0.302 0.303 −0.001 0.191% −0.003

2015 0.328 0.330 0.002 0.500% −0.003

2016 0.353 0.359 −0.006 1.734% −0.012

2017 0.387 0.391 −0.004 1.096% 0.006

2018 0.448 0.426 0.022 4.859% 0.059

2019 0.474 0.464 0.01 2.035% −0.03

2020 0.490 0.506 −0.016 3.241% −0.054

λ ∈ [0.862, 0.967], C = 0.0109 ≤ 0.35, p = 1.000 ≤ 1.0, RMSE = 0.010

After the model has passed the test, the coupling coordination data of the ED, SS, and
EE systems in Qinghai from 2011 to 2020 were set as analysis data; the type of residual
series was set as generating series residual; the prediction time length was set as five;
the number of repeated modeling of residual was set as five, and the prediction results
of the coupling coordination level were obtained (Table 5). As can be seen from Table 5,
the coupling coordination degree of ED, SS, and EE in different regions of Qinghai will
continue the evolution trend from 2011 to 2020, from the level of near imbalance and
barely coordination to the level of intermediate coordination, good coordination, and even
high-quality coordination. As far as the region is concerned, Xining may be upgraded from
reluctant coordination to high-quality coordination. Haidong, Haixi, and Huangnan may
be greatly upgraded from being on the verge of maladjustment to a well-coordinated level.
In Haibei, Guoluo, and Yushu, the development of coupling coordination level may tend to
be flat, from being on the verge of imbalance to intermediate coordination level.

Table 5. Forecast of coupling and coordinated development of ED, SS, and EE systems.

Xining Haidong Haixi Hainan Haibei Huangnan Guoluo Yushu

2021 0.592 0.581 0.587 0.562 0.551 0.565 0.534 0.541

2022 0.658 0.645 0.654 0.617 0.600 0.619 0.580 0.591

2023 0.730 0.715 0.730 0.677 0.654 0.678 0.631 0.645

2024 0.811 0.793 0.814 0.743 0.713 0.743 0.685 0.705

2025 0.900 0.880 0.846 0.815 0.776 0.814 0.745 0.770

5. Discussion

When evaluating societal safety or social risks, most studies adopt the method of linear
weighted summation. On the issue of weight distribution, expert consultation and analytic
hierarchy process are widely used [52]. However, these methods are full of personal
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subjectivity, and the prestige of the consulted experts or scholars in academic circles is
unquestionable, but it cannot be guaranteed that they are familiar with every research area,
so it is very easy to fall into an empirical trap. At the same time, these studies only focus on
the evaluation of societal safety status and the analysis of societal safety inducing factors,
but do not pay attention to the influence of the stability of social structure on societal safety
status and its sustainability, which is one of the starting points of their widespread criticism
by academic circles.

5.1. Evaluation Method of SSS Based on System Structure Coupling Coordination

The emergence of societal safety problems is the result of a combination of many factors
over a long period of time. Based on the coupling and coordination level of sustainable
social structure system to reflect the level of societal safety, this can break through the
defect that traditional societal safety research only pays attention to the current situation of
safety and neglects or even ignores the sustainability of societal safety. At the same time, it
also effectively avoids the disadvantages of the previous evaluation methods affected by
personal subjective factors. A truly safe society should be one with coordinated structural
development, and we should not only pay attention to the negative influence of a certain
system element. As shown in Figure 6, SSS system consists of EE, SS, and ED systems.
O(0,0,0) stands for the zero point of SSS, A(1,1,1) stands for the ideal goal of SSS, and vector
OA is a coupled and coordinated path of SSS, which requires the coordinated development
of ED, SS, and EE. No matter which element in the system does not evolve together with the
other two elements, social development will eventually deviate from the ideal track, which
may lead to some social problems more or less, and even a series of societal safety effects
in serious cases. That is to say, the SSS level of a region in T year is not the module length
of the vector Ot directly obtained by weighted summation, and it should be the module
length of the mapping vector Ot’ of the real horizontal vector OT of system development
on the coupling coordination path vector OA [14].
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5.2. Areas and Directions for Future Research

SSS belongs to the category of non-traditional safety, and its evaluation needs to con-
sider three aspects: the objective attribute of safety, the subjective attribute of safety, and
the inter-subjectivity of safety [53]. Limited by the length of the article, it is unrealistic to
evaluate the three aspects of SSS in one article. Therefore, this article only evaluates the
objective standards of SSS. In fact, the research objects of SSS should include the environ-
ment, economy, social space system, social system/social relations, the safety behaviors
and strategies of political subjects, and residents’ feelings and attitudes towards the safety
environment. Its perspective emphasizes the analysis of micro-safety mechanism, the sum-
mary of verifiable safety laws, and the evaluation of people’s subjective factors. Theories
and methods in social structure theory, behavioral geography, emotional geography, envi-
ronmental psychology, political geography, environmental geography, regional sustainable
development theory, societal safety theory, and other related fields provide a theoretical ba-
sis and reference for SSS research. Space, development, and stability are the core concepts in
the theoretical framework of SSS. Future research can deeply examine the direct influence of
geographical environment on SS, the intermediary role of emotion (identification/stability)
in the relationship between geographical environment and SS control behavior, and the
strategy of constructing the legitimacy of societal safety governance based on emotion.

6. Conclusions
6.1. Main Conclusions

From the perspective of SSS, the coupling and coordination level of regional ED,
SS, and EE system is a key aspect to measure societal safety and its sustainability. By
constructing three system evaluation index systems and evaluating them systematically,
the coupling coordination level of the three systems in 2011–2020 is evaluated by using the
coupling coordination degree model, the spatial and temporal variation characteristics and
problems of the SSS level in Qinghai Province in 2011–2020 are revealed, and the coupling
coordination development trend of each system in the next five years is predicted. The
main conclusions are as follows:

(1) The economy is developing rapidly, and regional development is extremely uneven.
Xining and Haixi have a high level of development, Haidong and Hainan are above
average, Haibei and Huangnan are below average, and Guoluo and Yushu are lagging
behind. There is a positive correlation between SS and ED, but it lags behind ED and
slowly improves. With the continuous promotion of ED, the SS index of Xining and
Haixi is at a high level. Because the local government has little investment in social
security and employment, the SS index of Hainan is low, and the rest of the regions
are in the middle. The EE continues to improve, and the spatial pattern is relatively
stable. The low-value areas are mainly distributed in Xining, Haidong, and Haixi.
The eco-environmental indexes of Huangnan, Guoluo, and Yushu have been kept at a
high level, and the eco-environmental indexes of Hainan and Haibei are in the middle
reaches.

(2) The coupling degree is fluctuating and rising, belonging to a high-level coupling state,
which shows that ED, SS, and EE are closely related and influence each other. The
degree of coordination is also on the rise, with obvious regional differences. Haidong
and Haixi have risen from severe maladjustment to near maladjustment, Xining and
Huangnan have risen from moderate maladjustment to a barely coordinated state,
and other areas have risen from moderate maladjustment to near maladjustment.

(3) In the future, the coupling and coordination levels of ED, SS, and EE will continue the
existing development trend, and different regions will be upgraded from the level of
being on the verge of imbalance and barely coordinated to the level of intermediate
coordination, good coordination, and even high-quality coordination. Xining has
been upgraded from reluctant coordination to high-quality coordination. Haidong,
Haixi, and Huangnan have been greatly improved from being on the verge of malad-
justment to a well-coordinated level. The coupling and coordinated development of
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Haibei, Guoluo, and Yushu will tend to be gentle, from the brink of imbalance to the
intermediate level of coordination.

The description of the spatial and temporal characteristics of the coupling and coor-
dination level of ED, SS, and EE in Qinghai Province not only reveals the systematicness
of SSS, but also proves the feasibility of measuring the level of societal safety based on
the coupling and coordination level of a sustainable society structure system. The main
research results are in good agreement with the current situation of local SSS, which can
provide some enlightenment for social development.

6.2. Policy Enlightenment

When confronted with societal safety dilemmas, we are guided by specific problems,
and put forward emergency plans that focus on preventing the primary and secondary
negative effects of safety incidents; these countermeasures can also play an immediate
governance effect. However, if we take a long-term view, these strategies can be understood
as an expedient measure, a passive response given by the outside world based on the safety
results, rather than an active attack after scientifically predicting the safety situation. This
is obviously a temporary solution but not a permanent cure, and it fails to observe the
principle of nipping it in the bud. SSS pays attention to the coordinated development of
the internal elements of the system, and structural stability is a necessary condition for
coordinated development. If the government fails to give overall consideration to public
services, or even gives preference to others, it will only make the pace of development
in different areas of society inconsistent, which will eventually lead to some societal
safety incidents.

ED is not the decisive factor of SS. In Xining, Haixi, Haidong, and other areas with a
high ED level, low-income groups should be given diversified employment opportunities,
more policy inclinations should be provided, and their competitiveness in the job market
can be enhanced through targeted job skills training. In this way, the per capita income level
can be raised, the gap between the rich and the poor can be reduced, the employment rate
can be guaranteed, and then the people’s sense of existence value can be enhanced. ED can
promote SS. In the backward minority areas such as Guoluo and Yushu, the development
of local tourism and ecological economy can promote local ED, feed back the society in
the form of transfer payment and social welfare, effectively raise local wages and income
levels, and enhance the sense of material gain of local people. The improvement of social
and economic environment can restrain the deterioration rate of EE to a certain extent,
which is mainly reflected in the development of governance technology, the investment of
governance funds, and the advancement of governance idea. At the same time, it should
also be noted that ED will also have a certain negative impact on the EE. The key to solving
this problem is to find the balance point between ED and environmental protection, which
should be focused on in Xining, Haidong, Haixi, and other areas where the contradiction
between ED and EE is prominent. In short, we can optimize the structure of public service
resources, funds, and technical inputs to build a sustainable development society with a
sustainable ecological space and the synchronous coordination of the economic space and
balanced and stable social space.
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