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Tourism poverty alleviation and ecological environments are closely associated with each other’s dissipation structure, which
contains various coordinated and noncoordinated coupling states. Based on the perspective of reverse thinking and problem
diagnosis, this paper constructs a bridge from uncoordinated pathology to coordinated development. From the perspective of
incongruity, the framework model and evaluation index system of tourism poverty alleviation and ecological environments
incongruity coupling coordination driving mechanism are constructed. Also, the variation coefficient method is used to calculate
the weight of each evaluation index and the coupling relationship and evolution of tourism poverty alleviation and ecological
environments in Liupanshui city are analyzed by the noncoordination coupling function. (e results suggest the following: (1)
During the study period, the poverty alleviation level of tourism in Liupanshui city presents a continuous growth curve.
Meanwhile, ecological environment development level depicts rapid growth initially and then slows down and improves further.
In this way, it shows different stage characteristics from the tourism poverty alleviation level. (2)(e discordant coupling between
tourism poverty alleviation and ecological environments in Liupanshui city shows a decreasing curve. So, the noncoordinated
development relationship between tourism poverty alleviation and ecological environments is significant.

1. Introduction

Poverty is a universal phenomenon in the world [1]. An-
tipoverty has always been an important issue faced by
mankind since many years. In recent years, pro-poor
Tourism (PPT) has become the main factor of poverty al-
leviation in China [2]. (e concept of tourism poverty al-
leviation was put forward by the British International
Development Agency in the 1990s, which states that tourism
income should exceed overall costs or expenses incurred in
order to extend benefits to the poor population [3, 4].
Presently, poor population in China is mainly distributed in
mountainous areas, which have a high geographical overlap
with the spatial distribution of tourism resources [5]. (e
tourism poverty alleviation of those areas is closely related to

the ecological environment. On the one hand, the poor
mountainous areas are less affected by outside world and are
highly rich in ecological tourism resources, which provide
crucial resources for poverty alleviation through tourism.
On the other hand, the ecological environment in poor
mountainous areas is fragile. (e process of tourism poverty
alleviation would cause different kinds of damage to the
ecological environment, such as disordered development of
tourism resources, blind planning, unreasonable develop-
ment of land resources, disordered distribution of con-
struction facilities, reduction of biodiversity, and serious
water pollution, which eventually lead to the series of
ecological and environmental problems [6].

As a result, the sustainable development of tourism
poverty alleviation (Sustainable Tourism for Eliminating
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Poverty, ST-EP) is gaining huge attention and recognition
worldwide [7]. (e core idea of sustainable development of
tourism poverty alleviation is to consider and position
tourism as a means of poverty reduction in order to solve
social, cultural, and environmental problems [8]. In this
context, it is said that tourism poverty alleviation in poor
mountainous areas must be treated as a system requiring
adequate allocation and optimum use of resources [9, 10].
(e phenomenon of sustainable tourism poverty alleviation
should be carried out on the premise that participation of
poor population in tourism is extremely necessary for
poverty alleviation [11].

Incongruity refers to the inappropriate and discordant
coordination between two or more things and also extends
to the noncommon development of things, systems, and
regions. (ere are several obvious “externalities” between
things. (e development of one thing is obtained by
damaging the interests of “other things,” thus hindering
overall benefit of the system and optimization of sustainable
development. It is the result of negative feedback, dis-
crimination, and disclosure of the rationality that results
from the perspective of reverse thinking and problem di-
agnosis [12]. (erefore, identification of tourism poverty
alleviation and ecological environments in poor moun-
tainous areas can be analyzed from the perspective of
noncoordination, characteristics, effects, and evolution
trends of the interaction between tourism poverty alleviation
and ecological environment. (is is the real problem of the
relationship between people and land in the poor moun-
tainous areas, which has certain inevitability.

In poor mountainous areas, the development of tourism
poverty alleviation has changed the original local ecological
environment. (e essence of tourism poverty alleviation is a
kind of interference to the local ecological environment,
which has wider impact on ecological and cultural envi-
ronments of the local system. (e tourism poverty allevia-
tion development affects original ecological environment
significantly [13–15]. In recent years, many poor moun-
tainous areas have developed into tourist destinations. On
the one hand, poverty alleviation through tourism promotes
social and economic development; on the other hand, the
conflict between population, resources, environments, and
development is intensified by predatory development [16].
(erefore, it is of great theoretical and practical significance
to study the incongruent coupling between tourism poverty
alleviation and ecological environment.

Existing research studies mainly focus on mathematical
survival theory of the relationship between tourism and
ecological environments [17], the dynamic model of tourism
development and ecological environments [18–20], and the
coupling relationship between tourism industry [21, 22],
tourism economy [23–25], tourism traffic [26], ecological
environments, and so forth. However, there are few research
literatures on the coordination between tourism poverty
alleviation and ecological environments, especially the re-
search on the coordination between tourism poverty alle-
viation and ecological environments in poor mountainous
areas. Based on it, this study takes Liupanshui city, Guizhou
province, as an example to measure the level of poverty

alleviation and the ecological environment development in
poor mountainous areas and establishes a model to dis-
tinguish the uncoordinated relationship between tourism
poverty alleviation and ecological environments in order to
prevent the destruction of ecological environments in the
process of tourism poverty alleviation, the reduction of
quality of tourism resources, and forming a vicious circle
[27, 28]. (eoretically, the bridge from disharmony to
harmony between tourism poverty alleviation and ecological
environments should be constructed to promote the coor-
dinated development of tourism poverty alleviation and
ecological environments in poor mountainous area. (e
study provides a good reference basis and feasible path for
the sustainable and healthy development of regional econ-
omy, society, and ecological environments.

2. Overview of the Study Area

Liupanshui city is located in the western part of Guizhou
province, which belongs to the Wumeng mountain destitute
concentration area, and stands on the slope of the first-grade
and second-grade platform in the eastern part of Yunnan-
Guizhou province between 25°19′44″N-26°55′33″N-
104°18′20″E-105°42′50″E [29] (Figure 1). (e city borders
Anshun city, Qiannan Buyei and Miao autonomous pre-
fecture, Bijie city, and Qujing city that belong to Yunnan
province. (e total land area is 9926 km2, accounting for
5.63% of the total area of Guizhou province. (e territory is
rich in mineral resources, such as coal and iron, and
therefore is known as Jiangnan coal capital possessing 30
types of mineral resources.

(e total population of the city is 3.34 million, 77% of
which is agricultural population, located in scattered form in
mountain areas. (ere are four counties (districts); three of
them are national-level poverty-stricken counties, one is
provincial-level poverty-stricken county, and remaining
60% are villages for poverty alleviation and development
[30]. In 2017, there were 186,700 poor people in the city, with
a poverty rate of 7.34%. Tourism poverty alleviation has
become one of the main methods to get rid of poverty. At
present, the city has a total of 42 natural scenery investment
tourism enterprises, and the establishment of 205 tourism
villages for poverty alleviation is worth appreciating. (e
number of tourists the city received increased from 4.4438
million in 2010 to 22.4641 million in 2017, with an average
annual growth of 57.93%. (e tourism revenue increased
from 3.091 billion Yuan to 17.683 billion Yuan, with an
average annual increase of 67.47 percent. In recent years, the
income of 123,700 poor people has been increased through
tourism. Karst landforms are quite significant, mountains
valleys are deep, cultivated lands are piecemeal, and eco-
logical environments are fragile. Rocky desertification ac-
counts for 26% of land areas, 4.6346 million mu are arable
lands, sloping lands above 25° account for 47%, the water
loss and soil erosion area is 52% of the total land area, and
barren hills and slopes cover 273,900mu. Regional forest
coverage rate is low and natural woodland decreases, but
artificial secondary forest increases. (e forest coverage rate
in mountainous areas has dropped to 7.55% but reached
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59.33% in 2017 after years of efforts, most of which is
secondary vegetation [31].

3. Research Methods

3.1. Evaluation Framework Model Constructions and
Evaluation Index Analyses

3.1.1. Evaluation Framework Model Constructions. (is
study evaluates the level of tourism poverty alleviation and
the ecological environment development and distinguishes
the incongruent coupling between them. (erefore, it is
necessary to construct the incongruent coupling evaluation
framework model of tourism poverty alleviation and eco-
logical environments [32]. Tourism poverty alleviation and
ecological environments are two distinct systems with
complex structure and extensive contents. (ere is a strong
interaction coupling between the two systems. On the one
hand, the optimization of the carrier of tourism poverty
alleviation resources can promote the construction of eco-
logical environments. (e development and protection of
tourism resources are required not only for ecological en-
vironment protections but also for the construction of
ecological civilization. Tourism activities derive from the
beautiful environment and eventually go back to the envi-
ronment. We develop and plan tourism resources based on
the ecological concept and idea of low carbon, the unity of
human and nature, and the ideology of sustainable

development in order to create and develop high-quality
tourist attractions. (is helps in protecting the ecological
environment through ensuring optimum utilization and
allocation of resources. On the other hand, ecological en-
vironment protection provides necessary basic conditions
for the development of tourism. Tourism industry is strongly
dependent on enriching and nurturing ecological environ-
ment. (erefore, protection of original ecological environ-
ment and the restoration of the damaged ecological
environment are necessary as they could greatly improve
and enhance the quality of tourism resources. At the same
time, beautiful natural environment can attract more
tourists, upgrade tourism competitiveness, and expand
tourismmarket demands and promotes overall development
of tourism [33].

In the process of tourism poverty alleviation, there is
high need of investment of several resources. (e concept of
tourism poverty alleviation can be put into effect or reality
through sourcing and allocating necessary tourism re-
sources.(e overall improvement of ecological environment
requires optimum use of tourism resources, and then the
development of tourism resources is actualized, resulting in
pressures on the ecological environment. For protecting
ecological environment, it is necessary to implement eco-
logical environment protections and increase investment for
improving overall efficiency of ecological environment
protections. It helps in providing right direction to the
ecological environment, creating and nurturing conducive
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Figure 1: (e location of the study area.
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ecological environment conditions, and providing excellent
tourism resources for tourism poverty alleviation. All these
aspects would facilitate the implementation of tourism
poverty alleviation theorem in a good and right direction,
enabling tourism poverty alleviation and ecological envi-
ronments complementing each other and establishing a
coupling pattern of virtuous cycle development (as shown in
Figure 2).

3.1.2. Analyses of Evaluation Indicators. According to the
above evaluation framework model and inferences of pre-
vious research results [34–36], on the basis of principles of
scientificity, systematic framework, independence, feasibil-
ity, and representativeness, in combination with the study of
actual situation of poverty-stricken mountainous areas, the
coupling evaluation index system of tourism poverty alle-
viation and ecological environments is established. It is
found that tourism poverty alleviation system is composed
of the tourism poverty alleviation pressure, the tourism
poverty alleviation input, and the tourism poverty alleviation
effect (as shown in Table 1). Among them, the poverty al-
leviation pressure index is composed of three factors: size of
poor population, incidence of poverty, and population
density. (e index of tourism poverty alleviation input in-
cludes five elements: the number of scenic spots, fixed asset
investment, restaurant spaces, resort real estate, and ac-
commodation beds. (e indicator of poverty alleviation
includes seven factors: tourist arrivals, fiscal revenue, total
social income, tourism revenue, per capita GDP, per capita
net income of farmers, and the number of people lifted out of
poverty through tourism. (e eco-environment system
consists of eco-environment pressure, eco-environment
protection input, and eco-environment protection efficiency
(as shown in Table 2). Among them, the environment
pressure index includes five elements: domestic garbage
cleaning and transportation volume, discharge of domestic
sewage, discharge of domestic waste gas, intensity of pes-
ticide applications, and intensity of chemical fertilizer ap-
plications. (e investment index of ecological and
environmental protections includes afforestation area, en-
vironmental protection investment index, sewage treatment
capacity, and garbage collection facilities. (e efficiency
index of ecological environment protections includes six
factors: the rate of meeting the standard of drinking water
quality, per capita public green space areas, the rate of days
with good air quality, the rate of domestic sewage treat-
ments, the rate of domestic garbage treatments, and the
vegetation coverage rate.

3.2. Establishment of Evaluation Models

3.2.1. Determining the Weight of Evaluation Indicators.
In order to avoid the inconsistencies between the mea-
surement results and the objective reality due to the de-
termination of weights by subjective factors, this study uses
the variation coefficient method to calculate the weight
values of each index, and the results are relatively objective
[37, 38]. (e specific steps are as follows:

(1) Calculate the mean value of the characteristic values
of each evaluation index:

xj �
1
n



n

i�1
xij, (i � 1, 2, . . . , n; j � 1, 2, . . . , m). (1)

In the formula, xj is the average value of the
characteristic value of the item j of all evaluation
objects, and xij is the characteristic value of the
evaluation object i and the evaluation index j.

(2) Calculate the standard deviation of the characteristic
values of each evaluation index:

Sj �

������������

1
n



n

i�1
xij − xj 




. (2)

In the formula, Sj is the standard deviation of the
characteristic value of the Jth evaluation index.

(3) Calculate the variation coefficient of the character-
istic values of each evaluation index:

Vj �
Sj

xj

. (3)

In the formula, Vj is the variation coefficient of the
evaluation index j.

(4) Calculate the weight of each evaluation index:

Wj �
Vj


m
j�1 Vj

. (4)

In the formula, Wj is the weight value of each evalu-
ation index j.

3.2.2. Establishing the Discrimination Function of Incon-
gruent Coupling Relationship

(1) Standardization of Original Data. (e judgment
matrix is composed of n evaluation objects and m
indicators:

R � xij (a � 1, 2, L, n; b � 1, 2, L, m). (5)

If the index is a positive index, that is, the larger the
value, the better, there will be

rij �
Xij − min Xij  

max Xij  − min Xij 
. (6)

If the index is a negative index, that is, when the value is
smaller, the better, there will be

rij �
max Xij  − Xij 

max Xij  − min Xij 
. (7)

In the formula, Xij is the jth evaluation index value of the
ith evaluation object, and max(Xij) is the maximum value of
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the ith evaluation object. max(Xij) is the minimum value of
the ith evaluation object.

(2) Distinguish the Uncoordinated Coupling Relationship
between Tourism Poverty Alleviation and Ecological Envi-
ronment. Under the pressure of tourism poverty alleviation,
tourism poverty alleviation input is an institutional ar-
rangement based on the status quo and development re-
quirements and has an impact on the ecological
environment. Its noncoordination is the feedback mecha-
nism of the effect of institutional arrangement, as well as the
external expression of whether the development strategy and
concept of tourism poverty alleviation scenic spots are
sustainable and coordinated. Its time and space are a dy-
namic expression process.

(erefore, “incongruity” is the spatial and temporal
function of sustainable development. Analyzing from the
perspective of time, the development of a scenic spot is to
constantly restrain the incompatibility of tourism space
expansion, ensuring that development of the scenic spot
took place in a spiral growth process. Analyzing from the
perspective of space, due to the different location con-
ditions, natural conditions, cultural conditions, historical
bases, government policies, etc., different scenic spots led
to the noncoordinated spatial pattern of tourism poverty
alleviation investment. For example, some scenic spot
poverty alleviation investments show a leading trend; its
development has a great impact on the ecological envi-
ronment; some scenic spot tourism poverty alleviation

investments are relatively balanced and coordinated with
the development of ecological environments. Lastly,
some scenic spot poverty alleviation investments lag
behind and have little impact on the ecological envi-
ronment. (erefore, it is believed that incongruity is the
“reverse mapping” of sustainable development; that is,
the high level of incongruity indicates the low level of
sustainability, while the low level of incongruity suggests
the high level of sustainability; they inverse each other
[39].

Based on the above analysis, this study believes that
tourism poverty alleviation and ecological environments
have an interactive coupling spatial-temporal function. On
the one hand, tourism poverty alleviation exerts a
threatening effect on the ecological environment through
tourism resource development, traffic expansion, economic
growth, and population poverty alleviation. It is also
possible to reduce the “disturbance” to the environment
due to the aggregation of population, tourism industry, and
tourism capital in tourist attractions. On the other hand,
the ecological environment can restrict the tourism poverty
alleviation through the livability, uniqueness, and repu-
tation of the environment. Different coupling states are
shown in different regions and time periods. Some coupling
states are coordinated or uncoordinated. On the basis of the
interactive correlation between coordination and non-
coordination, the noncoordination coupling discrimina-
tion model is established [32]. (e specific formula is as
follows:

The noncoordination coupling pattern of tourism 
poverty alleviation and ecological environments

The evolution of tourism 
poverty alleviation levels

The positive and negative 
interaction mechanism between
tourism poverty alleviation and 

ecological environments

The evolution of ecological 
environment levels

The noncoordination coupling system between 
tourism poverty alleviation and ecological systems

The tourism poverty alleviation system The ecological environment system

Provide conditions

Exert pressures

The tourism poverty
alleviation pressure

The tourism poverty 
alleviation investment

The tourism poverty 
alleviation efficiency

The efficiency of ecological 
and environmental protections

The investments in ecological 
and environmental protections

The ecological environmental 
pressure

Figure 2: (e coupling noncoordination drive mechanism assessment model framework of the tourism poverty alleviation and ecological
environments.
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Table 1: (e pro-poor tourism system assessment indexes and meanings in poor mountainous areas.

(e system layer (e first-level
indexes Basic indexes

Basic
index
weights

Index explanations

(e tourism
poverty alleviation
system

Tourism poverty
alleviation pressures

(0.2638)

Poor population (per ten
thousand people) X1

0.0839
Represents the current situation of regional
poverty, represented by the number of poor

people in the local archives

Poverty incidence (%) X2 0.1055

It represents the regional poverty degree and is
reflected by the ratio of the size of impoverished
population in the region to the total population

in the region

Population density (people/k
m2) X3

0.0444
Represents the pressure of regional population
on poverty alleviation, which is reflected by the

ratio of regional population to land area

Tourism poverty
alleviation input

(0.3537)

Number of scenic areas (spots)
(one) X4

0.0765

It represents the richness of tourism resources
and is represented by the number of all scenic

spots that have been developed and have
ornamental values

Fixed assets investment (CNY
100 million) X5

0.0462

It is the economic input of construction and
purchase of fixed assets for the development of
tourism, expressed by the total input of various
reconstruction, expansion, and construction of

scenic spots

Dining room tables (one) X6 0.0490
It represents the regional catering reception

capacity and is represented by the single dining
space of the regional restaurant

Vacation estate (ten thousand
m2) X7

0.0182
Refers to the development status of the real
estate, which is represented by the sum of
residential estate and commercial real estate

Accommodation beds (one) X8 0.0931

Represents the reception capacity of regional
accommodation, represented by the total
number of beds in various accommodation

facilities

Tourism poverty
alleviation effects

(0.3825)

Tourists (10,000) X9 0.0479
It is expressed as the total number of tourists
visiting a particular region during a given period

(usually one year)

Revenue (100 million Yuan) X10 0.0589 Expressed as the total amount of various taxes of
the region in a given period of time

Social total retail sales (one
hundred million Yuan) X11

0.0715

To represent the improvement of people’s
material and cultural living standards in a

certain period, represented by the total amount
of consumer goods sold directly to urban and
rural residents and social groups in all trades and

professions of the national economy

Tourism revenue (100 million
Yuan) X12

0.0618
It is reflected by the total sum of consumption
produced by tourists in alien places of scenic

spots

GDP per capita (Yuan/person)
X13

0.0589

It represents the macroeconomic performance
of a certain region and is expressed by the ratio
of total GDP to total population of the research

region in a certain period

Per capita net income of farmers
(Yuan) X14

0.0810

Refers to the average income of rural residents,
expressed by (total income of rural households -

households expenses - depreciation of
productive fixed assets - taxes and payment of
contract fees)/permanent population of rural

households

(e number of people lifted out
of poverty by tourism (10,000

people) X15

0.1032

To represent the poverty alleviation effect of
tourism; it is expressed by the size of poor

population converted into nonpoor population
in the research area
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N D � 1 − D, (8)

D � (C × T)
1/2

, (9)

C �
U1 × U2( 

U1 + U2( 
2

⎧⎨

⎩

⎫⎬

⎭

1/2

, (10)

T � a × U1 + b × U2. (11)

In the formula, ND is the noncoordination coupling
degree, D is the coordination coupling degree, C is the
coupling degree, T is the comprehensive level of tourism
poverty alleviation and ecological environments, U1 is the
comprehensive development level of tourism poverty alle-
viation, U2 is the comprehensive development level of
ecological environments, a and b are the contribution rates
of tourism poverty alleviation and ecological environments
to the system, respectively, and a+ b� 1; besides tourism

Table 2: (e eco-environment system assessment indexes and meanings in poor mountainous areas.

(e system layer (e first-level indicators Basic indicators
Weights of

basic
indicators

Indicator explanations

(e eco-
environment
system

(e ecological
environment pressure

(0.2852)

Domestic garbage removal
volume (10,000 tons) Y1

0.0694

Represents the pressure of domestic garbage on the
ecological environment, represented by the amount of
domestic garbage that can be transported to the waste

consumption site or transfer site
Represents the pressure of domestic sewage on the

water environment
Discharge of domestic
sewage (10000 tons) Y2

0.1015 It is reflected by the amount of sewage discharged by
local residents

Domestic gas emissions (ten
thousand standard cubic)

Y3

0.0139

It represents the pressure generated by residents’ living
exhaust gas to the atmospheric environment and is

reflected by the amount of exhaust gas emitted by local
residents

Intensity of pesticide
application (kg/hm2) Y4

0.0285

It represents the pressure of sightseeing agricultural
production on the ecological environment and is

reflected by the amount of pesticide applied per hectare
per year

Intensity of fertilizer
application (kg/hm2) Y5

0.0719

It represents the pressure of sightseeing agricultural
production on the ecological environment and is

reflected by the amount of fertilizer applied per hectare
per year

Investment in ecological
environment protection

(0.2339)

Afforestation area (hm2) Y6 0.099

Representing the afforestation status of barren
mountains and wastelands, represented by the sum of
plantation area on barren mountains and wastelands

and afforestation area sown by aircrafts

Environmental investment
index (%) Y7

0.0156
It represents the adequacy of regional environmental
management investments and is reflected by the ratio of
regional environmental protection investment to GDP

Sewage treatment capacity
(t/day) Y8

0.0422 Refers to the daily average quantity of sewage treatment,
expressed by tons of sewage treatment per day

Rubbish collection facilities
(one) Y9

0.0771
It is represented by the total number of garbage cans,
garbage compression truck, garbage transfer station,

etc.

Ecological environment
protection efficiency

(0.4809)

Compliance rate of drinking
water quality (%) Y10

0.0781

Characterization of regional water quality status.
Reflected by the ratio of water bodies above grade II to
the total water body according to the drinking water

sanitary standard (GB5749)

Per capita public green areas
(m2) Y11

0.0663

It represents the quality of living environments and life
of regional residents, which is reflected by the ratio of

the area of regional green space to the total local
population

(e rate of days with good
air quality (%) Y12

0.0852
Represents the air quality in the region. It is reflected by
the ratio of days with good air quality to the total

number of days in a year

Domestic sewage treatment
rate (%) Y13

0.0849
Characterization of regional sewage treatment status. It
is reflected by the ratio of sewage treatment volume to

sewage discharge quantity in an area

Domestic waste disposal
rate (%) Y14

0.0646
Represents the status of regional garbage disposal. It is
reflected by the ratio of the treated domestic garbage to

the total domestic garbage
Vegetation coverage rate

(%) Y15
0.1018 Represents the overall greenbelt status of the region. It is

reflected by the ratio of vegetation area to total land area
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poverty alleviation and ecological protection are equally
important, so a� b� 0.5.

Based on the reference of existing literature research
results [40–42], the discordant coupling degree between
tourism poverty alleviation and ecological environments is
divided into the following four stages:① 0<N D≤ 0.2, low-
level uncoordinated coupling: tourism poverty alleviation
and ecological environments tend to have benign interac-
tion; ② 0.2<N D≤ 0.5, antagonistic uncoordinated cou-
pling: people realize the importance of ecological
environment protections; therefore environmental invest-
ment is increased and nonbenign interaction relationship
between tourism poverty alleviation and ecological envi-
ronments is improved; ③ 0.5<N D≤ 0.8, running-in un-
coordinated coupling: the intimidated effect of tourism
poverty alleviation to ecological environments is gradually
strengthened, the ecological environment is deteriorated,
and the nonbenign interaction between tourism poverty
alleviation and ecological environments is obvious; ④
0.8<N D≤ 1, high-level uncoordinated coupling: tourism
poverty alleviation and ecological environments are in the
state of uncoordinated development.

4. Results

4.1. Data Sources and Calculations. (e relevant data are
mainly from the statistical yearbook of Liupanshui city
(2004–2018), and the statistical results are released by
Liupanshui poverty alleviation development bureau and
Liupanshui culture, radio, video, and tourism bureau, the
communique from social and economic development of
Liupanshui city (2004–2018), the communique from the
water resource of Liupanshui city (2004–2018), the field
survey of 2017, relevant literature data, and so forth.

Relevant data are substituted into equations (6)–(11) to
calculate the inharmonious coupling between tourism
poverty alleviation and ecological environments in Liu-
panshui city. (e results are shown in Table 3. Among them,
the evolution process of tourism poverty alleviation level is
shown in Figure 3, the evolution process of ecological en-
vironment level is shown in Figure 4, and the evolution
process of the incongruent coupling between tourism
poverty alleviation and ecological environments is shown in
Figure 5.

4.2.Analyses of TourismPovertyAlleviation and theEcological
Environment Development Level in Liupanshui City

4.2.1. Analyses of Poverty Alleviation Development Level of
Tourism in Liupanshui City. From the comprehensive score
in Table 3 and the evolution process in Figure 3, it can be
found that, during the study period, the poverty alleviation
level of tourism in Liupanshui shows a continuous growth
curve, rising from 0.2198 in 2003 to 0.7963 in 2017, with an
increase rate of 262.28%. Although tourism poverty allevi-
ation development level has been rising during this period,
the rising velocity is not the same in each time period: from
2003 to 2007, the development level of tourism poverty
alleviation is in the slowly rising stage; from 2008 to 2011, it

is in the quicker rising stage; and, from 2012 to 2017, it is in
the rapidly rising development stage. (is is related to the
different tourism poverty alleviation policy and the varying
application of tourism poverty alleviation work in each time
period.

From the evolution process of each subsystem of tourism
poverty alleviation, a continuous decline curve appears in
the pressure of tourism poverty alleviation, from 0.2194 in
2003 to 0.0444 in 2017, with a decline rate of 394.14%. (e
input and efficiency of tourism poverty alleviation are on a
rising trend from 0.0003 and 0.0001 in 2003 to 0.3637 and
0.3882 in 2017, with increase rates of 121,133.33% and
388,100.00%, respectively. (is indicates that Liupanshui
city tourism development level was extremely backward in

Table 3: (e noncoordination coupling evaluation results between
pro-poor tourism and eco-environment in Liupanshui city.

Time U1 U2 C T ND

2003 0.2198 0.1726 0.2464 0.1962 0.6879
2004 0.2247 0.2022 0.2493 0.2134 0.6736
2005 0.2240 0.2432 0.2450 0.2239 0.6654
2006 0.2221 0.3034 0.2440 0.2627 0.6398
2007 0.2241 0.3475 0.2383 0.2858 0.6265
2008 0.2483 0.4329 0.2316 0.3406 0.5951
2009 0.2966 0.4589 0.2384 0.3778 0.5705
2010 0.2931 0.5007 0.2329 0.3969 0.5624
2011 0.3281 0.5359 0.2355 0.4320 0.5421
2012 0.3447 0.5409 0.2377 0.4428 0.5354
2013 0.4477 0.5985 0.2448 0.5231 0.4913
2014 0.5285 0.6220 0.2483 0.5753 0.4646
2015 0.5971 0.6755 0.2491 0.6363 0.4365
2016 0.6516 0.7271 0.2493 0.6894 0.4134
2017 0.7963 0.7834 0.2499 0.7898 0.3716
U1 refers to the tourism poverty alleviation level; U2 is the ecological
environment level; C is the coupling degree; T is the comprehensive level of
tourism poverty alleviation and ecological environments; ND is the non-
coordination coupling degree.
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Figure 3: (e evolution process of pro-poor tourism level in
Liupanshui.
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2003, tourism poverty alleviation investments were ex-
ceedingly few, and tourism poverty alleviation efficiency was
really low, which was in line with the “southwest coal sea” in
Liupanshui city that vigorously developed the coal industry

and did not pay attention to the development of tourism. In
2009, the tourism poverty alleviation development bureau of
Liupanshui was established; the investment in tourism
poverty alleviation increased significantly and the efficiency
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Figure 5: (e noncoordination coupling evolution process of pro-poor tourism and eco-environment in Liupanshui city.
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of poverty alleviation through tourism had been greatly
improved. According to the weight of basic indicators in
Table 1, the main indicators that affect the tourism poverty
alleviation system are the incidence of poverty (0.1055), the
number of people lifted out of poverty by tourism (0.1032),
the number of poor people (0.0839), and the per capita net
income of farmers (0.0810), which means that the focus of
the tourism poverty alleviation work is to increase the per
capita net income of farmers, improve the number of people
lifted out of poverty by tourism, and reduce the number and
incidence of poverty.

4.2.2. Analyses of Ecological Environment Development Level
in Liupanshui City. As can be seen from Table 3 and Fig-
ure 4, during the research period, the development level of
ecological environments and the poverty alleviation level of
tourism show different stage characteristics. From 2003 to
2007, the level of ecological and environmental development
increased rapidly, from 0.1726 to 0.3475. From 2008 to 2012,
it presented a slow rising stage, rising from the starting point
of 0.4329 to 0.5409. From 2013 to 2017, there was a com-
paratively fast rise, rising from 0.5985 to 0.7834. From the
perspective of the evolution process of each subsystem of the
ecological environment, the ecological environment input
and the ecological environment benefit showed a rising
curve, rising from 0.0014 and 0.0003 in 2003 to 0.1939 and
0.4186 in 2017, respectively. (e ecological environment
pressure performs a process of decreasing first and then
increasing later. (ereinto, from 2003 to 2012, the pressure
of ecological environments decreased from 0.1709 to 0.1175
and then gradually increased to 0.1708 in 2017. It can be seen
that, from 2003 to 2012, with the increase of investment in
ecological environments, ecological environmental benefits
increased and ecological pressure gradually decreased. Since
then, tourism poverty alleviation efforts have been increased,
producing a certain pressure on ecological environments. It
can be seen from the weight of basic indicators in Table 2
that the main indicators affecting the ecological environ-
ment system are vegetation coverage rate (0.1018), domestic
sewage discharge rate (0.1015), rate of days with good air
quality (0.0852), and domestic sewage treatment rate
(0.0849), indicating that, in the process of ecological envi-
ronment construction, vegetation coverage rate should be
increased, domestic sewage discharge should be reduced,
and rate of days with good air quality and domestic sewage
treatment rate should be increased.

4.3.DiscordantCoupling betweenTourismPovertyAlleviation
and Ecological Environments in Liupanshui City

4.3.1. Analyses of the Discordant Coupling Degree between
Tourism Poverty Alleviation and Ecological Environments.
As can be seen from Table 3 and Figure 5, during the re-
search period, the discordant coupling between tourism
poverty alleviation and ecological environments in Liu-
panshui city unfolds a decreasing curve, from 0.6879 in 2003
to 0.3716 in 2017, with a decrease of 85.12%. It can be seen
from the above four stages of tourism poverty alleviation and

ecological environments that the discordant coupling be-
tween tourism poverty alleviation and ecological environ-
ments in Liupanshui city is in the second and third stage;
namely, from 2003 to 2012, discordant coupling was an-
tagonistic discordant coupling; from 2013 to 2017, it de-
creased to running-in uncoordinated coupling.(is suggests
that the uncoordinated development relationship between
tourism poverty alleviation and ecological environments is
significant, and its coupling presented a lower level of
coupling stage, which means that the development of
tourism poverty alleviation is at the expense of ecological
environments. However, the coupling relationship between
tourism poverty alleviation and ecological environments is
gradually progressing towards a benign direction. It has been
developed from running-in uncoordinated coupling to
antagonistic uncoordinated coupling. However, there is still
a lot of work to be done before it reaches the stage of low-
level uncoordinated coupling.

4.3.2. Internal Mechanism Analyses of Discordant Coupling
between Tourism Poverty Alleviation and Ecological
Environments. As mentioned above, tourism poverty alle-
viation and ecological environments in Liupanshui city are
in two stages of antagonistic uncoordinated coupling and
running-in uncoordinated coupling, and the couplings are at
relatively low level. (e uncoordinated coupling mechanism
leading to this phenomenon is as follows:

(1) Lack of rationality in evaluation of political
achievements, social system, and environmental
catalysis. Local governments have given priority to
economic development, have given great attention to
economic indicators in performance evaluation, and
have established an evaluation system with GDP as a
core achievement inspection to encourage devel-
opment. (is is a measure that assigns more im-
portance to economic development than ecological
environment construction. Local governments still
consider GDP as an important indicator or even the
only indicator. Led by industrial rigidity and de-
velopment interests, local governments do not pay
enough attention to the construction of ecological
environments, and the construction of ecological
environments often becomes a political slogan. At
the same time, the term of taking office of local
governments is 5 years, which affects the govern-
ment’s development strategy. Some strategies are not
adopted by the government due to their long de-
velopment time and slow effectiveness.
For example, ecological environment construction is
not favored by local governments because of its slow
effectiveness, long-term development, and lack of
competitiveness. However, some heavy industries
with quick returns, short time, and heavy pollution
are given with the opportunity to build and bring
rapid economic growth but lead to ecological con-
tamination and destruction. In addition, in the
process of tourism poverty alleviation, the
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government is eager for quick success and quick
benefits. (e government also plans to develop the
tourism poverty alleviation resources in poor
mountainous areas too quickly, explores resources
unreasonably or even illegally, and occupies high-
yield farmland, lakes, and ecological wetlands in
poor mountainous areas, which not only destroys the
original scenery of poor mountainous areas but also
worsens the ecological environment of them.

(2) Driven by local economic development. Liupanshui
city is China’s “coal capital in the south of the
Yangtze river,” which is rich in coal resources, so
vigorously develops the coal mining industry, and
relies on coal to develop thermal power industry and
steel industry. (ese industries are typical high-en-
ergy-consumption and high-pollution industries,
which increase the pressure on the ecological envi-
ronment. At the same time, in order to achieve rapid
economic growth, local government put forward the
idea of utilizing resources as quickly as possible,
regardless of ecological environment damage.
For example, the investment of Faer power plant in
Shuicheng county is tens of billions Yuan; the
procedures are not completed due to lack of ade-
quate authorization. (is blind start of production at
the expense of the ecological environment incurs
huge cost to economic development. On September
22, 2006, special inspection team of environmental
protections of seven ministries under the state
council inspected Liupanshui, and the municipal
government believed that there were no polluting
enterprises in Liupanshui. On January 10, 2007, the
state environmental protection administration im-
posed regional restrictions on Liupanshui city in
response to violations by high-pollution enterprises,
including the Yemazhai power plant and Faer power
plant, which were found to have serious violations.
(e restrictions and rectification of these illegal
polluters have undoubtedly played a good role in
protecting the ecological environment of Liupanshui
city. At present, along with the process of regional
economic development and transformation, Liu-
panshui is vigorously developing the tourism in-
dustry. (is development of tourism requires
excellent ecological environments. Under the con-
dition of the continuous increase of ecological en-
vironment investments, the ecological environment
of Liupanshui is significantly ameliorated and the
pressure of ecological environments is reduced.
However, with the in-depth development of the
tourism poverty alleviation work, the number of
tourists is increased; especially in summer, the
number of tourists coming to Liupanshui city, which
is named “China’s cool capital,” for escaping the
summer heat is augmented; the area once appears the
phenomenon of “all hotel rooms are booked.” Too
many tourists have generated great pressure on
ecological environments. (erefore, after 2013,

ecological environmental pressure in Liupanshui city
began to rise. Although the incongruent coupling
relationship between tourism poverty alleviation and
the ecological environment is developing in a good
direction, there is still a long way to go, and the
construction of ecological environments is a long-
term process.

(3) (ere are natural environment constraints. Liu-
panshui city is the center of Karst Mountains in
southwest China, and its karst landform is well
developed. (e distribution area of carbonate rocks
is about 6263 km2, accounting for 63% of the total
land area. (ereinto, the area of rocky desertification
is 2575 km2, accounting for about 26% of the land
area, which is one of the most serious areas of rocky
desertification in karst mountainous areas in
southwest China. (e fragile ecological environment
in karst mountainous area is vulnerable to damage
and difficult to repair after disfiguration. Due to local
financial pressure, the construction and protection of
ecological environments are neglected intentionally
or unintentionally. At the same time, due to people’s
insufficient understanding of the vulnerability of the
ecological environment in Karst Mountains, the
ecological environment in mountainous areas is
damaged from time to time in the process of eco-
nomic development. For example, for building a
reservoir to gather water, the related departments
unexpectedly rechanneled the river in Liuche valley
of Liupanshui city to divert the water source to the
location where the reservoir is built. (is river
rechanneled project has led to the fact that there is no
water source in the Liuche valley any more, forming
a dry valley, which badly affects the original land-
form and vegetation of the canyon and damages the
ecological environment.
However, in recent years, with the deepening of the
concept of “green waters and mountains are
mountains of gold and silver,” people gradually
realize the importance of ecological environments.
In the process of tourism poverty alleviation, people
gradually recognize the importance of ecological
environment protections, consciously build ecolog-
ical environments, and increase investments in
ecological environment protections and governance
in order to enhance the noncoordinated coupling
between ecological environments and tourism
poverty alleviation development inch by inch. Due to
insufficient investments, there is still a long way to
govern and build the ecological environment.

4.4. Countermeasures and Suggestions on Tourism Poverty
Alleviation and Ecological Environment Protections in
Liupanshui City

4.4.1. Tourism Poverty Alleviation and Ecological Environ-
ment Construction Are Carried out Simultaneously. In poor
mountainous areas, social and economic development is
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backward, and construction funds are insufficient. In the
early stage of tourism poverty alleviation development, the
funds are mostly used for the construction of tourism
poverty alleviation and development projects, while limited
funds are used for ecological and environmental protection.
In 2003, the environmental investment index was only 0.72,
the domestic sewage discharge rate was 48.51%, and the
domestic garbage discharge rate was 74.00%. Even now,
there is no guarantee that the discharge of domestic sewage
and domestic garbage reaches 100 percent, and the con-
tamination is even more serious during the peak period of
tourism. (erefore, in the process of increasing the in-
vestment in tourism poverty alleviation and promoting the
development of tourism, the investment in ecological en-
vironment construction should be increased, ensuring that
all kinds of domestic pollution discharge reach 100% to
avoid the destruction of ecological environments and en-
suring synchronous and coordinated development of
tourism poverty alleviation and ecological environments.

4.4.2. Improve and Enhance the Ecological and Environ-
mental Protection System to Avoid Blind Planning and
Disordered Development of Tourism Resources. In the pro-
cess of tourism poverty alleviation, the blind planning and
disordered development of tourism resources should be
avoided. In order to attract tourists and maximize tourism
revenue, it is necessary to improve several aspects such as
unreasonable exploration of land resources, even illegal
development, disordered distribution of construction fa-
cilities, river rechannel, and ecological damage in the process
of tourism resource development. For example, in some core
scenic areas of primitive ecological villages, there is defor-
estation and large hotels have been built, resulting in the
reduction of natural forest land and regional forest cover and
the destruction of the original forms of small bridges, rivers,
and houses in villages.(erefore, the ecological environment
protection system should be enhanced to avoid the disor-
dered development of tourism resources as well as blind
planning. By these measurements, original village ecological
environment can be protected.

4.4.3. Set a Reasonable Tourism Environment Capacity to
Prevent the Overload Operation of the Scenic Spot
Environment. In order to ensure coordinated development
of tourism poverty alleviation and ecological environments,
it is necessary to reasonably calculate and set the tourism
environmental capacity of the scenic spot. It should be done
according to the size of recreation space provided by each
tourist at poverty alleviation scenic spot and the length of
sightseeing time. (is is necessary to avoid the overloaded
operation where tourist flow exceeds the scenic spot envi-
ronmental capacity, which causes damage to the ecological
environment.

5. Conclusions and Discussion

5.1.MainConclusions. In this study, the variation coefficient
method is used to determine the weight of each evaluation

index, and the uncoordinated coupling model between
tourism poverty alleviation and ecological environments is
established. (e noncoordinated coupling relationship and
evolution between tourism poverty alleviation and ecolog-
ical environments in Liupanshui city from 2003 to 2017 are
analyzed, and the following conclusions are obtained:

(1) According to the respective evolution of tourism
poverty alleviation and ecological environments,
during the research period, the development level of
tourism poverty alleviation in Liupanshui shows an
increasing curve, from 0.2198 in 2003 to 0.7963 in
2017, with an increase rate of 262.28%. (e devel-
opment level of ecological environments and tour-
ism poverty alleviation performs different stage
characteristics. From 2003 to 2007, the ecological
environment development level showed a rapidly
rising trend, rising from the starting point of 0.1726
to 0.3475. From 2008 to 2012, it showed a slow rising
stage, from the starting point of 0.4329 to 0.5409.
From 2013 to 2017, a relatively fast rise unfolded,
from 0.5985 to 0.7834.

(2) From the perspective of the discordance coupling
between tourism poverty alleviation and ecological
environments, the discordance coupling between
tourism poverty alleviation and ecological environ-
ments in Liupanshui city presents a decreasing curve,
from 0.6879 in 2003 to 0.3716 in 2017, with a de-
crease rate of 85.12%. (ereinto, from 2003 to 2012,
incongruent coupling was antagonistic incongruent
coupling. From 2013 to 2017, it decreased to run-
ning-in uncoordinated coupling. (is suggests that
the uncoordinated development relationship be-
tween tourism poverty alleviation and ecological
environments is significant, and its coupling is
manifested as a lower-level coupling stage, which
means that the development of tourism poverty
alleviation is at the expense of ecological environ-
ments. However, the coupling relationship between
tourism poverty alleviation and ecological environ-
ments is gradually progressing towards a benign
direction, which has developed from running-in
uncoordinated coupling to antagonistic uncoordi-
nated coupling.

5.2. Discussion

(1) In this paper, the identification of noncoordination
coupling relationship between tourism poverty al-
leviation and the ecological environment is described
and defined. (e study also builds the theorem of
noncoordination between tourism poverty allevia-
tion and the ecological environment. It is a bridge
constructed on the basis of perspectives of reverse
thinking and problem diagnosis from uncoordinated
pathology to coordinated development. On the one
hand, it expands the new perspective of the research
on tourism poverty alleviation and ecological envi-
ronments, which is a beneficial supplement to the
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current relative lack of scientific evaluation, and also
improves the harmonious development of tourism
poverty alleviation and ecological environments. On
the other hand, it provides a comparison and ref-
erence for the scientific identification of the coor-
dinated and noncoordinated state of China’s current
tourism poverty alleviation and ecological environ-
ment development and consequently provides a
theoretical basis for revealing its causes and pro-
posing targeted optimization and regulation policies.

(2) Tourism poverty alleviation and ecological environ-
ments are a pair of coupling bodies of dissipation
structure. In the process of tourism poverty alleviation
development, each subsystem of tourism poverty al-
leviation often needs to exchange and transform
materials and energy with each subsystem of ecological
environments, which contains various coordinated
and uncoordinated coupling states. (erefore, on the
basis of reverse thinking and problem diagnosis,
coupling developing from inharmonious pathology to
harmonious benign development is of great signifi-
cance to the sustainable development of local economy
and society. (e issue of inharmonious coupling be-
tween tourism poverty alleviation and ecological en-
vironments is necessary to promote the tourism
poverty alleviation and ecological environment.

(3) (e noncoordinated coupling and evolution of tour-
ism poverty alleviation and ecological environments
play an important role in the study of the dynamic
change process and internal formation mechanism of
the system. However, relevant information and sta-
tistical data are difficult to obtain; therefore research
period of 15 years from 2003 to 2017 is studied. It
requires a long sequence of time for analysis in order to
be more consistent with actual dynamic changes. In
the future, scenic spots with more data and infor-
mation will be selected for research.

(4) (is paper studies the uncoordinated coupling re-
lationship between tourism poverty alleviation and
ecological environments in Liupanshui city from
2003 to 2017 and obtains some conclusions for
reference. However, it neither conducts comparative
studies on specific scenic spots such as A-level scenic
spots and scenic attractions nor discusses the in-
ternal links of the noncoordination and coordination
relationship between tourism poverty alleviation and
ecological environments. In the future, in-depth
analyses will be conducted on these aspects.
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