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Abstract 

This paper is committed to improving the rural landscape in cold regions. Taking 619 samples of 
cold rural areas in China as the research object, this paper discusses the influence factors and the 
relationship of the rural landscape in cold regions. In this paper, the depth structure interview 
and field survey methods are used to analyze and refine the important influence factors of rural 
landscape in cold regions. Through the qualitative analysis of NVivo, this paper analyzes the 
hierarchical relationship of influence factors, and constructs the framework system of influence 
factors for rural landscape shaping. Then, through questionnaire survey, 619 rural samples are 
investigated and analyzed for the status of rural landscape impact factors, and the weight of the 
status quo influence factors is evaluated by SPSS multiple linear regression model. Through the 
comparative analysis of the results, it is found that exogenous factors play a significant role, 
endogenous factors lack of power; serious industrial homogenization, high landscape 
convergence; lack of cultural connotation, weak awareness of protection and inheritance; 
insufficient use of natural resources, not obvious characteristic climate advantage, and so on. 
According to the problems, the paper puts forward planning guidance suggestions, in order to 
make a beneficial contribution to the rural landscape construction in cold regions. 
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1. Introduction

Rural landscape is the direct embodiment of the rural planning and construction results, and it is the 

basic premise to explore the rural landscape in the cold region to systematically and objectively explain 

the elements composition and influence logic of the rural landscape. Rural areas in cold regions have the 

characteristics of cold climate and low density, and have significant differences and regional 

characteristics. However, many rural areas have the problems of sameness of landscape, loss of cultural 

memory, and weak embodiment of industrial characteristics in the aspect of shaping rural landscape in 

cold regions. It has become an important issue to study the influence logic of rural landscape. At present, 

international scholars have done a lot of research on the influence factors of rural landscape from the 

perspectives of natural ecology, industrial economy and policy control. For example, Isabel Martinho 

(2001) proposed the impact of cultural, economic and technological upgrading on the rural landscape. 
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Yao Long (2015) described and classified rural development based on the basic index data of terrain, 

location, scale, economic industry and other factors through two-step cluster analysis. Pulido Fernandez 

(2016) demonstrated the coupling relationship between tourism economy and landscape by establishing 

a binary structure equation. However, in a large number of studies, there is less attention to the rural 

areas in cold regions, and most of them are limited to the theoretical level and qualitative research, and 

lack of in-depth investigation and accurate quantitative research from bottom to top. Based on the 

existing research results, this paper intends to apply qualitative analysis and SPSS quantitative analysis 

methods to analyze 619 samples of cold rural areas in China. Starting from the basic data of landscape 

elements, this paper refines the influence factors of rural landscape, and gradually construct the 

hierarchical factor layer affecting rural landscape, and then explore the formation and development law 

of rural landscape in cold regions. Through the research, the paper clarifies the endogenous and 

exogenous influence factors of rural landscape, and provides targeted guidance for improving the overall 

and characteristic rural landscape in cold regions. 

2. Research design

2.1. Research scope 

This paper selects Heilongjiang Province with typical characteristics of cold regions as the research object. 

Heilongjiang is the province with the northernmost, 

easternmost, highest latitude and easternmost longitude 

in China. It is located at 43 ° 26 ′ ~ 53 ° 33 ′, 121 ° 11 ′ ~ 

135 ° 05 ′. It is 1120 km long from north to south, 930 km 

wide from east to west, covering an area of 473000 

square kilometers. Heilongjiang is the base of China's 

heavy industry, with machinery, oil, coal, wood and food 

industries as the main industries, and it is rich of natural 

resources, including minerals, forestry, energy, land, 

animals, plants, water resources, etc. It is the largest 

grains production base in China. The strategic position is 

very important. A location map of Heilongjiang is shown 

in Figure1. 

2.2. Research methods 

In this paper, qualitative analysis and SPSS quantitative analysis were used to study the influence factors 

of rural landscape in cold regions. 

(1) Qualitative analysis. Under the guidance of the Grounded Theory, based on the field survey data of

619 rural areas in cold regions, including pictures, text, interview audio and video data, this paper was

used NVivo software to process the data semantically, classify and code the data, and extract the

influence factors of the rural landscape in cold regions.

(2) SPSS multiple linear regression analysis. On the basis of qualitative analysis, this paper was used the

multiple linear regression analysis method of SPSS to obtain the correlation degree between the

dependent variables and their respective variables, analyzed which variables are the important influence

factors of rural features in cold regions, determined the weight of influence factors of rural features in

cold regions, and deeply analyzed the mechanism and problems of influence factors.

Figure 1. Location of Heilongjiang Province. 

Source: drawn by authors. 
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2.3. Data sources 

The data used in this paper came from the field investigation in cold rural areas, villagers' interview, 

village cadre interview, and the network questionnaire in the past two years, through a variety of 

bottom-up survey methods, the statistical information of 619 rural samples was obtained, and the data 

was reliable and authentic. 

3. Research analysis and results

3.1. Qualitative analysis based on Grounded Theory 

In this paper, the survey data of 619 villages in cold regions are sorted out by structural interview method. 

The collected data are divided into pictures, text, video and audio data. Combined with a large number of 

literatures, NVivo11 is used to record and analyze. The influence factors of rural landscape are divided 

into two types: exogenous factors and endogenous factors. The exogenous factors include: location and 

transportation, current construction, policy and system; the endogenous factors include: natural 

resources, industrial economy and regional culture. Based on the Grounded Theory, this paper analyzes 

the first-hand survey data and summarizes the original data. Based on the classification of rural landscape 

influence factors, the 23 sub-tree nodes are classified into six tree nodes according to different types by 

axis coding, such as “location and transportation”, “current construction”, “policy and system”, “natural 

resources”, “industrial economy” and “regional culture”, as shown in Table1. 

Table 1. Statistical table of influence factors of rural landscape. Source: drawn by authors. 

Major 

Categories 

Middle 

Categories 
Specific influence factors 

Influence factors 

of rural 

landscape 

Exogenous 

factors 

Location and 

transportation 

Distance between village and town, traffic 

convenience 

Current 

construction 

Rural scale, rural architecture, courtyard space, 

street space, public space, landscape greening, 

infrastructure 

Policy and 

system 

Understanding of rural policy, policy promotion 

effect 

Endogenous 

factors 

Natural 

resources 

Topographic features, hydrogeology, regional 

climate, vegetation elements 

Industrial 

economy 

Leading industries, economic development 

conditions 

Regional 

culture 

National language, festival customs, religious 

beliefs, myths and legends, celebrity deeds, 

regional history 

By further combing the relationship between the influence factors of rural landscape in cold regions, the 

mechanism of “exogenous factors” and “endogenous factors” of influence factors of rural landscape in 

cold regions is drawn as shown in Figure2. Among them, exogenous factors include: (1) “Location and 

transportation” factors provide the basic environmental background for the shaping of rural landscape. 

Affected by the geographical location and traffic convenience, the degree of rural landscape shaping is 

different; (2) “Current construction” factors provide the basic conditions for the development of rural 
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landscape; (3) “Policy and system” factors provide external driving force for the existing rural landscape. 

Endogenous factors include: (1) The factors of “natural resources”, the composition and distribution of 

natural resources determine the formation of rural landscape; (2) “Industrial economy” factors, such as 

the types of leading industries and economic conditions, have an inward influence on the scale and 

economic strength of rural landscape; (3) “Regional culture” factors reflect the connotation and quality of 

rural landscape and culture, and largely reflect the spiritual and cultural life of villagers. 

Figure 2.  Mechanism of influence factors of rural landscape. Source: drawn by authors. 

3.2. SPSS multivariate regression analysis 

On the basis of qualitative analysis, based on the extracted influence factors, this paper carries out a 

targeted survey on the development status of the rural landscape influence factors of 619 villages with 

cold climate characteristics, and evaluates the status quo of influence factors of rural landscape by 

issuing questionnaires. A total of 637 valid questionnaires were collected from the survey, and the 

subjects were mainly villagers aged 35-55 who lived in cold rural areas for a long time. 

In the questionnaire design, the specific evaluation content includes the following contents: (1)Through 

the investigation of the distance between village and town, as well as the traffic convenience, it is used to 

measure the current situation of location and transportation; (2) The contents and villagers' evaluation of 

current construction as the measurement standard of the current construction; (3) The understanding of 

policy system and its role in promoting rural landscape are included in the evaluation of rural policy 

system; (4) The present content of natural resources and the utilization degree of natural resources are 

regarded as the evaluation contents of natural resources; (5) The structure types of leading industries 

and the industrial economic situation are used as the criteria for evaluating industrial economy; (6) The 

elements of regional culture and people's cultural cognition are considered as the evaluation contents of 

regional culture. 

In this paper, the survey results are analyzed by SPSS19.0 software, and the relationship between rural 

landscape and its influence factors is analyzed by multiple regression analysis. In the study, the 

“evaluation of the overall rural landscape” is set as the dependent variable, and the results of the sub 

evaluation of “location and transportation”, “current construction”, “policy and system”, “natural 

resources”, “industrial economy”, and “regional culture” are set as independent variables, and then the 

multiple regression model between variables is constructed. In this paper, through in-depth study of the 

linear relationship between dependent variables and multiple independent variables, the correlation 

degree between dependent variables and their respective variables is obtained, which variables are 
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important factors affecting the current rural landscape in cold regions is determined, and the weight of 

influence factors of rural landscape is discussed. The results are as follows: 

(1) Overall numerical analysis of the model

The dependent variable “evaluation of the overall rural landscape” and their respective variables 

“location and transportation”, “current construction”, “policy system”, “natural resources”, “industrial 

economy”, and “regional culture” form a multiple linear regression model. The determination coefficient 

R2 of linear fitting regression was 0.806. It is generally considered that when | R2 | ≥ 0.75, there is a 

strong linear relationship between variables. 

According to the data in Table 2, the P (Sig.) value was examined to test the significance among variables. 

The P value (significance level) of the results was 0.000. According to the principle of “P (Sig.) ≤ 0.05, the 

effect of the test is very significant. 

Table 2. Model summary data values. Source: drawn by authors. 

Model R R2 Adjusted R2 Error of standard 

estimation 

F Sig. 

1 .898a .806 .796 1.000 79.014 .000a 

(2) Analysis of fitting results of multiple linear regression model

According to the results of multiple linear regression equation construction in Table 3, for the dependent 

variable “evaluation of the overall rural landscape”, the independent variables with greater influence are 

“location and transportation”, “natural resources”, “current construction” and “policy and system”. The 

significance levels of these four variables are 0.007, 0.028, 0.000 and 0.000, all less than 0.05, which have 

a strong impact on the dependent variables. And the significance level of “regional culture” and 

“industrial economy” are 0.059 and 0.818 respectively, both of which are greater than 0.05. According to 

the evaluation of the current situation, the above two variables have little influence on the shaping of 

rural landscape, and at the same time, it reveals that the inherent development and utilization value of 

these two factors in rural landscape construction has not been fully exerted, which is worthy of further 

study. 

Table 3. Fitting results of multiple linear regression model (coefficient a). Source: drawn by authors. 

Model 

Coefficient of non 
standardization 

Standard 
coefficient 

t Sig. B 
Standard 

error Beta 

1 (Constant) .136 .390 .348 .728 

Location and transportation .142 .052 .144 2.730 .007 

Current construction .424 .074 .459 5.719 .000 

Policy and system .284 .075 .282 3.771 .000 

Natural resources .418 .188 .093 2.222 .028 

Industrial economy .019 .081 .019 .230 .818 

Regional culture .112 .059 .117 1.906 .059 

a. Dependent variable: evaluation of the overall rural landscape.
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According to the principle of “the greater the Beta value, the greater the impact effect”, the ranking 

results of influence factors of rural landscape are as follows: current construction, policy and system, 

location and transportation, natural resources, regional culture and industrial economy. Therefore, the 

weight diagram of influence factors affecting rural landscape is shown in Figure 3. Among them, from the 

comparison of “exogenous factors” and “endogenous factors”, it is found that “exogenous factors” have 

a greater impact on the shaping of rural landscape, which is shown by the blue bar in Figure 3, while the 

“endogenous factors” are relatively less prominent, which is shown by the orange column in Figure 3. 

Among the six medium impact factors, “current construction” has the greatest impact on rural landscape, 

while “industrial economy” has the least impact. 
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Figure 3. Weight evaluation of influence factors on rural landscape in cold regions. Source: drawn by authors. 

4. Discussions

4.1. Exogenous factors play an important role, and endogenous factors are not dynamic 

enough 

At present, the shaping of rural landscape in cold regions is characterized by significant exogenous factors 

and insufficient endogenous factors. In the analysis of “exogenous factors”, the “current construction” 

factors specifically include the rural scale, rural buildings, courtyard space, street space, public space, 

landscape greening, infrastructure and other construction, relatively mature, to a certain extent, which 

determines the overall situation of the rural landscape. The survey shows that the current construction 

has the greatest impact on the shaping of the overall rural landscape, and the villagers generally believe 

that the current construction and the overall rural landscape fit the highest degree. As the basic condition 

of rural construction, “location and transportation” presents the situation that the closer geographical 

location is to the town, the higher traffic convenience, and the better overall landscape characteristics. It 
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shows the positive effect of “location and transportation” on the shaping of rural landscape. In addition, 

with the country's attention to rural revitalization, beautiful rural construction has been strongly 

supported by the government, “policy and system” in the shaping of rural landscape presents an obvious 

external driving role, which can better implement the rural landscape construction and benefit the 

people. Compared with the exogenous factors, the endogenous influence power is relatively insufficient. 

In the analysis of endogenous factors, attention should be paid to the two factors of “industrial economy” 

and “regional culture”, and the root cause of the problem should be found as soon as possible. The 

specific reasons for the lack of “endogenous factors” are analyzed in detail below. 

4.2. Serious industrial homogeneity, and high landscape similarity 

According to the data survey, the development status of rural “industrial economy” has no obvious effect 

on the shaping of rural landscape. Tracing the basic situation of rural industrial structure, it is found that 

73.55% of the rural leading industry is the primary industry (agriculture), as shown in Figure 4. Due to the 

serious problem of industrial homogeneity, the impact of industry on rural landscape is relatively low. At 

present, Heilongjiang Province is a typical representative of China's agricultural province and cold regions. 

Its main crops are rice, corn and soybean. It is rich in forest resources, and has the characteristics of large 

scale and complete landscape texture, which provides unique conditions for the construction of rural 

landscape in cold regions. However, it is a serious lack in the current rural landscape that the basic 

agricultural landscape cannot be fully utilized. At the same time, from the perspective of industrial 

structure and landscape utilization, it is of great significance to re-examine the overall rural landscape 

shaping in cold regions. Therefore, according to the current situation, we should appropriately adjust the 

industrial structure, promote the diversified development of rural industries, and break the shackles of 

single industrial structure. In addition, we should highlight the important role of industrial landscape, 

actively shape and make full use of industrial landscape, so as to enhance the overall rural landscape. 

Figure 4. Statistics of rural leading industries. Source: drawn by authors. 

4.3. Lack of cultural connotation, and weak awareness of protection and inheritance 

The significance level of “regional culture” as an independent variable in the multiple regression model is 

0.059, P value is close to 0.05. To a certain extent, it shows that the status quo of regional culture has an 

impact on rural landscape, but the current significance is not strong enough. At the same time, it exposes 

the phenomenon that the construction of regional culture is insufficient in the overall shaping of rural 

landscape, and the lack of cultural connotation. In addition, due to the single industry and relatively 

backward economy, there is a serious outflow of young people in cold rural areas. Many people go out to 

work and lack a sense of belonging to their hometown. Due to the lack of rural regional culture, to a large 
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extent, the state emphasizes the creation of “nostalgia” in the rural development policy, which also 

promotes the construction of rural regional culture. 

This survey shows that the current shaping of regional culture, regional history, daily cultural training 

activities in the cultural shaping show better. Festival customs, characteristic folk activities, national 

language, religious beliefs, myths and legends, celebrity deeds and other contents need to be further 

shaped in the future, as shown in Figure 5. 

Figure 5. Statistics of regional culture. Source: drawn by authors. 

4.4. Utilization of natural resources is insufficient, and advantage of characteristic climate 

is not obvious 

In the survey of influence factors, it has obvious influence on the shaping of rural landscape, but the third 

from the bottom index of significance is “natural resources”, and its influence significance level is 0.028. 

The analysis of rural natural resources in Heilongjiang Province has the following characteristics：As a 

representative of cold regions, Heilongjiang Province is rich in natural resources, with a large area of 

farmland, mountains, water, forest, grassland and mineral resources, with unique natural landscape. The 

survey results are shown in Figure 6. For example, Daxinganling area has 81700 square kilometers of 

natural forest resources, which provides unique conditions for the development of rural tourism. In 

addition, the special regional climate conditions provide the resources that can be used. The climate 

environment of 40-50 degrees below zero in winter can shape the characteristic winter landscape and 

provide favorable natural conditions for rural characteristic tourism in winter. For example, in the 

northernmost part of China, Mohe Arctic village makes full use of cold climate conditions, forest 

resources, original ecological lifestyle, and is supplemented by the characteristic “Aurora Borealis” 

landscape. Rural tourism is in full swing and is loved by the majority of tourists. However, there are a few 

villages that can make full use of these natural resources. Many villages in cold regions have good natural 

conditions, but they are not fully utilized. They are only limited to agricultural production activities. There 

are problems of insufficient utilization of natural resources in the shaping of rural landscape. At the same 

time, the phenomenon of convergence of rural landscape and low happiness index of local residents are 

caused. 
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Figure 6. Statistics of natural resources. Source: drawn by authors. 

5. Conclusions

Through qualitative analysis and SPSS quantitative analysis of 619 rural samples in cold regions, the 

following conclusions are drawn: 

(1) At present, the influence factors of rural landscape are significantly affected by exogenous factors,

and the endogenous factors are insufficient. We need to strengthen the role of endogenous factors,

focus on the structural adjustment of “industrial economy”, the full excavation of “regional culture”, and

the positive utilization of “natural resources”. In particular, we should focus on the regional

characteristics of cold rural areas, so as to enhance the overall rural landscape in cold regions.

(2) Through quantitative analysis and ranking the weight of the rural landscape influence factors in cold

regions, this paper exposed the serious problem of industrial homogenization, and proposed to break the

shackles of single industry through multiple industrial development measures. In addition, this paper

suggests that we can study the rural landscape based on the characteristics of different industries, so as

to effectively guide the shaping of rural landscape.

(3) The construction of rural cultural connotation, as a non-material form of landscape content, which is

often ignored in the shaping of rural landscape. Through research, it has been proved that in rural

landscape planning and construction, cultural connotation shaping is as important as material space

planning, and it can also highlight the quality connotation of rural landscape, which is conducive to

creating a “nostalgic” atmosphere and making villagers have a sense of belonging.

6. Research contributions and limitations

6.1. Research contributions 

(1) From the perspective of research methods, qualitative analysis and quantitative analysis are

combined. Firstly, the influence factors are refined through qualitative research. Secondly, through the

form of questionnaire survey, the current situation of rural landscape in cold regions is investigated.

Thirdly, based on the survey results, the quantitative analysis is carried out, and then the weight

proportion of rural landscape influence factors is analyzed, which is conducive to put forward targeted

planning guidance suggestions.

(2) From the perspective of research content, this paper clarifies the difficulties in the promotion of rural

landscape in cold regions, such as the urgent need to adjust the industrial structure, enhance the regional



Meng, J.; Yuan, Q. Study on the Influence Factors of Rural 

Landscape in Cold Regions Based on Qualitative 

Analysis and SPSS Analysis 

56th ISOCARP World Planning Congress in Doha, Qatar 
International Society of City and Regional Planners 

cultural connotation, and make full use of natural resources, so as to make the rural landscape shaping 

and upgrading more targeted. 

6.2. Research limitations 

This paper is a general investigation and research on the rural landscape in cold regions. The survey found 

that the industrial homogenization of the rural areas is very serious, and there is a lack of in-depth 

research on the types of rural landscape cases with different industrial characteristics in cold regions. 

Therefore, the research on the evaluation and influence factors of rural landscape of different industrial 

types has become the focus of the next step, and it is worthy of in-depth study. 
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