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Earthquakes occur frequently in rural areas of Sichuan, China, causing huge damage and high mortality. The built environment plays a significant role in providing residents with safe and resilient settlements in such areas. There is yet little research on how rural families in developing countries cope with geological disasters like earthquakes, and how built environmental factors would influence their resettlement choices which would directly affect their quality of life afterward. Urban planning activities should be accompanied by these insights to design and create human-centric resettlements accordingly. In this study, the resettlement choices after three major earthquakes in Sichuan were studied for this reason. Random sampling and face-to-face questionnaire surveys were combined with factor analysis and binary logistic regression to understand the resettlement modes desired by the residents and the influencing factors. The results show that residents who have lived in their current places long and whose houses were not built recently are more likely to choose the in-situ resettlement. Accessibility to employment and public services has a significant impact on residents' choice of in-situ resettlement or reallocated resettlement, and so does the previous resettlement experience. The research results can provide useful suggestions for Chinese rural area post-earthquake resettlement planning following a human-centric approach with empirical data.
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INTRODUCTION

China is a country that suffers from severe earthquakes (1, 2). Sichuan is one of the regions that are prone to the most known earthquakes in the world (3). The earthquake distribution map of the Sichuan region is shown in Figure 1, from which it can be seen that earthquakes have occurred frequently in Yibin City, Ya'an City, and Aba Tibetan and Qiang Autonomous Prefecture for the past few years. This map is generated by ArcMap using Chinese seismological network data for earthquakes of magnitude 4 or above, from 2012 to 2020. The Wenchuan earthquake (in Aba Tibetan and Qiang Autonomous Prefecture) in 2008 caused the death of 69,227 people, 374,644 injured, and 17,923 missing; the Lushan earthquake (in Ya'an city) on April 20, 2013, killed 196 people, left 21 missing, and 11,470 injured; the Changning (in Yibin city) Earthquake on June 17, 2019, resulted in 11 deaths and 122 injuries (4). These earthquakes changed the natural environment of the disaster areas and left the environment there more disaster-prone and fragile. The residents are severely impacted by such disasters: their homes and farmland are buried and abandoned and their industries are relocated. They face the choice of resettlement, which directly affects their quality of life (5). Therefore, post-disaster resettlement planning for resilient rural areas for reducing disasters' impacts is particularly important for local residents (6). Post-earthquake resettlement planning shall follow the principles of putting people first, with scientific overall planning guidance and step-by-step implementations which combine self-reliance, state support, and social assistance (7).


[image: Figure 1]
FIGURE 1. Earthquake distribution map of Sichuan region.


The current research on resettlement choices after disasters mainly focuses on the relationship between residents' willingness to relocate and its influencing factors but lacks a systematic understanding of the choice made for specific post-disaster resettlement modes.

There are normally two modes for resettlement after a strong earthquake: in-situ resettlement and reallocated resettlement. In-situ resettlement refers to the resettlement of residents in their original place of residence (8). Reallocated resettlement refers to the relocation of residents to areas that are less prone to earthquakes. These two resettlement modes both have their unique advantages. In-situ resettlement does not require mobilization and land acquisition and therefore does not cause much social tension (8). Reallocated resettlement offers better employment, environmental and public services, and increases the chances of livelihood (9).

In addition, according to the existing research, post-disaster resettlement modes include centralized resettlement and scattered resettlement. Developing concentrated rural settlements in a village is a feasible way to achieve sustainable development and improve the resilience of villages after disasters. Shortcomings in scattered resettlement include wasting land resources, poor living conditions, and environmental degradation. Centralized resettlement is considered an effective means of utilizing rural land, improving infrastructure, public services, and rural living conditions (10, 11). However, in rural China, the scattered villages are the basic forms of villages (12). Therefore, it is still desired by some residents after earthquakes.

Furthermore, previous studies on post-disaster resettlement behavior mostly focused on developed countries (13–15), and on how urban families cope with hurricanes, floods, and other natural disasters (16–19). There is little research on how rural families in developing countries and poor areas cope with geological disasters like earthquakes. Knowing who is at higher risk due to their resettlement mode choices and the reasons behind their choices could help policymakers design targeted policies to reduce loss of life and damage for such understudied areas (20).

Recently, identifying impacting factors of farmers' resettlement choices has become a hot topic in academic research. Numerous studies show that the main factors affecting rural residents' choice of resettlement mode are on two levels: natural environment, resettlement planning, transportation conditions, government policies, and other macro factors; family structure, financial conditions, education level, disaster risk perception and other personal and family characteristics on the micro level (21). Studies have been conducted on the willingness of residents to move after disasters in the United States. The results show that the main migration groups caused by natural disasters are the elderly who have lived in a place for a short period of time and families with low education levels (22). Lu's research also finds that people who have lived in a place for years may not choose to move their jobs or homes elsewhere due to strong local dependency (23). An investigation into the migration of different populations after the 1970 Earthquake in Peru shows that many of the victims fell into poverty after the earthquake and many young people preferred to seek employment opportunities in big cities (24). The housing conditions also impact the willingness to move. Studies find that when the existing housing cannot meet the needs of residents, the willingness to move will increase (25). However, the longer the residents have lived in the local area, they become more dependent on the local area, leading to their reluctance to move. The appeal of a location increases with the accessibility to workplaces and everyday destinations (26). Therefore, convenient and diverse means of transportation will significantly affect residents' willingness to relocate. In the Chinese countryside, motorbikes are a good substitute for cars as farmers with motorbikes can easily reach the surrounding areas (27). Rural residents' satisfaction with the living environment also has an impact on rural residents' final choices. Studies show that people prefer to live in places that are comfortable, accessible, and free from disasters (28–31). Similarly, whether people will resettle is largely related to their risk perception of disasters (32, 33). Facing potential disaster risks, some people living in risky areas will decide to resettle, while others are reluctant to move. For rural residents who have experienced post-disaster resettlement, the experience of previous post-disaster resettlement is also an important factor affecting later choices (23). As illustrated, much research has been performed to identify and analyze impacting factors but these factors are not grouped under themes to be used for systematic analysis for a region in China, which makes it difficult for the local government to design specific resettlement options based on the preferences of the local residents.

To summarize, previous studies do not specify different modes of resettlement for rural residents after earthquakes and are mainly executed in developed countries for various impacting factors. It is needed to study rural residents' post-earthquake resettlement mode choices in developing countries like China as the rural residents suffer a lot from severe earthquakes and their quality of life should be improved with empirical studies for better planning. And it is also important to group influencing factors under themes to study each theme separately to holistically understand the impacts. Therefore, the purpose of this study is to explore the impact of factors under different themes on residents' choice of resettlement modes in Chinese rural earthquake-stricken areas. The rural residents affected by the three major earthquakes in Sichuan are contacted to study their post-disaster resettlement mode choices and influencing factors. Two groups of four post-disaster resettlement modes ([in-situ resettlement, reallocated resettlement] and [centralized resettlement, scattered resettlement]) are set up. The differences in residents' willingness to choose resettlement mode between the two groups after the earthquake have been compared. The results will shed light on further resettlement planning practices after earthquakes in the Chinese rural areas.

The following chapters are organized as follows: Chapter 2 explains the case areas and the identified impacting factor themes accordingly; Chapter 3 illustrates the data collection and data analysis methods step by step. Chapter 4 discusses the analysis results and Chapter 5 summarizes the whole research with future research directions.



CASE AREAS AND IMPACT FACTOR THEMES


Sample Village Selection

More than 80% of earthquakes in China are of a magnitude 5 or greater and occur in the countryside (34). Therefore, this study takes the rural residents who suffered the most from the three major earthquakes in Sichuan (Wenchuan 5.12 earthquake, Lushan 4.29 earthquake, and Changning 6.17 earthquake) as the research objects. A random sampling method was adopted to randomly select three villages in each of the rural areas severely affected by the three earthquakes. A total of nine villages have been selected as sample villages, namely Xing Wenping village, Oil Mill village, Yuzixi village in Wenchuan; Caocao village, Renjia village, Shuanghe village in Lushan; Bijia village, Goldfish village, Dragon village in Changning. The location distribution of sample villages is shown in Figure 2. These villages' contexts are used to combine with literature to identify four themes of impacting factors in Section Influencing Factor Themes.
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FIGURE 2. Sample villages distribution.




Influencing Factor Themes

Based on the literature review, we have identified four themes for grouping influencing factors on local residents' post-disaster resettlement choices. The data for all the factors under each theme is gathered for further analysis.


Social Demographic Factors

Existing studies have shown that respondents' social demographic background can significantly affect people's willingness to relocate after an earthquake (35, 36). Social demographic factors can be divided into personal factors and family factors. Personal factors include gender, age, household registration type, education level, job status, and current residence duration. And family factors include family type, the number of migrant workers, the main source of income, whether there is a motorcycle (scooter), and the number of motorcycles (scooters).



Residential Factors

Residential factors are mainly considered from the perspective of residents' living conditions. Existing literature shows that the condition of houses, such as the year of completion, has an impact on the selection of post-disaster resettlement mode (25). Therefore, this article also considers the factors like the year of the completion of the current house, whether the quality inspection has been carried out after the building is finished, and whether there is a shelter (open space) in the location. At the same time, the daily destination accessibility of local residents is also added as it significantly affects residents' willingness to choose among post-disaster resettlement modes (26).



Previous Recovery Experience Factor

Existing studies have shown that post-earthquake resettlement experience can affect their resettlement choice behavior again (23). Liu et al. (29) have studied the satisfaction of residents under the two post-disaster resettlement modes, namely the in-situ resettlement and the reallocated resettlement. The research shows that the overall satisfaction of reallocated resettlement is higher than that of in-situ resettlement. The same study group has also evaluated the satisfaction level of the previous recovery experience. In addition, in terms of neighborhood relations, family relations, and other home-related factors, the effect of in-situ resettlement are much better than that of reallocated resettlement (29). This study considers the impact of resettlement mode after the last earthquake experience as another factor theme.



Built Environment Perception Factors

Residents' perception of local risks may have an impact on their choices of resettlement modes. In the face of potential disasters, some people will make migration decisions, while others are unwilling to migrate for various reasons (33). Based on this, this study includes the local residents' perception of the built environment and explores their impacts on the choice made. There are many possible factors in this theme and therefore it is needed to find the most relevant ones for further analysis.





DATA COLLECTION AND ANALYSIS METHODS

According to the identified themes of impacting factors, questionnaires have been developed and validated by experts. Trained surveyors have been recruited and fieldwork has been performed to gather data from local residents using the questionnaires Section Data Collection. The descriptive statistics have been illustrated in Section Descriptive Statistics. With the collected data, we first have explored the most important factors for the built environment factor theme, using exploratory factor analysis. Based on the exploratory analysis, two binary logistic regression models have been constructed to identify the important factors under all themes that influence local residents' resettlement choices Section Binary Logistic Regression Analysis.


Data Collection

To collect valid data, the research team has recruited 18 experienced researchers, including two faculty members, 14 graduate students, and two undergraduate students. The researchers are all from rural areas, including 16 from rural Sichuan. The surveyors all have the experience of a face-to-face questionnaire survey in villages and households. They are familiar with the rural environment and can effectively communicate with rural residents. Before the study, all 18 researchers received professional training in etiquette, questioning techniques, and the logical consistency of questions. In addition, the questionnaire was explained and discussed. If there are questions raised by the researchers on the questionnaire, the questionnaire is modified to address the questions. Investigators carried 10–20 questionnaires to one sample village for a preliminary survey. After the preliminary survey, researchers have adjusted the survey plan accordingly. By ensuring all issues resolved, a formal survey is finally conducted. The survey was conducted between January 5, 2020, and January 10, 2020. The households have been selected by random sampling. If the households are not willing to participate in the questionnaire survey, the next household will be randomly selected. All the personal sensitive data is anonymized and all the respondents have agreed to participate.



Descriptive Statistics

The research group has distributed and assisted in filling out 900 questionnaires face-to-face, and finally completed 688 questionnaires effectively. After removing the questionnaires with too much missing content or lack of untruthful answers, 663 valid questionnaires have been obtained, with an effective rate of 96.37%. The distance from the epicenter of various villages and the number of valid questionnaires are shown in Table 1.


Table 1. Distance to epicenter and number of valid questionnaires.

[image: Table 1]

According to the statistics of 663 valid questionnaires, 404 people (60.94%) chose to settle in the original place, and the rest 259 people (39.06%) chose to settle in other places; 464 people (69.98%) chose centralized resettlement, while the rest 199 people (30.02%) chose scattered resettlement.


Social Demographic Theme

The basic information of the interviewees is shown in Table 2. According to the survey data, more women have been surveyed than men, which can be explained by the fact that male laborers go out to work, while females stay at home to deal with housework. Respondents over 40 years old accounted for 72.70% of the total. The employment situation in and around the surveyed villages cannot meet the needs of young people, so more of them choose to work or study elsewhere. The proportion of rural registered permanent residents is 85.37%, and some residents in the rural-urban fringe have changed to urban registered permanent residents, which indicates that the nature of rural China is gradually changing. The majority of people have had primary or junior high school education. The main types of personal income are farming and working outside. The number of years of living in the current place is generally long. The main types of families are parents and children living together and three generations living under the same roof. 58.82% of families have means of transportation for a short distance.


Table 2. Social demographic theme.

[image: Table 2]



Residential Factor Theme

The variables of the current residential building year are classified as follows: “before 2000 (1),” “2000-2004 (2),” “2005-2009 (3),” “2010-2014 (4),” and “2015-2020 (5).” Whether the quality complies with the requirements variables are classified as “none (0)” and “yes (1)” after the building is built. Whether there is shelter (open space) on the location is classified as “none (0)” and “yes (1).” Various distance variables are classified as: “(0, 1) KM (1),” “(1, 2)KM (2),” “(2, 3) KM (3),” “(3, 4) KM (4),” “(4, up) KM (5).” The researchers have used Ove software to locate points on sites and measure distances from homes to the nearest school, health center (hospital), county center, and bus stops. After preliminary statistical analysis, the average value of these variables and the data sources are shown in Table 3.


Table 3. Residential condition items and sources.
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Previous Recovery Experience Theme

The two resettlement modes are classified as “in-situ resettlement (0)” and “reallocated resettlement 3 (1)” or “centralized resettlement (0)” and “scattered resettlement (1).” The quantified mean of statistical data and their sources are shown in Table 4.


Table 4. Previous recovery experiences items and sources.
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Built Environment Perception Theme

Combined with the existing research, in the design of the built environment perception questionnaire, the residents' satisfaction with their own environment and their risk perception in the future will have an impact on the expected results. The questionnaire asked 27 questions about the perception of the built environment. Using Likert Scale 5, 1 means “totally disagree” and 5 means “totally agree.” Respondents need to evaluate these 27 statements according to their own judgment. In order to determine important factors, factor analysis has been used to reduce the dimension of built environment perception factors for later analysis.

Factor analysis was first proposed by Chales Spearman in 1904 (37). Factor analysis is a statistical method to simplify and analyze high-dimensional data. Its principle is dimensionality reduction, which condenses complex variables into a few factors (40). This method causes the least information loss and can ensure the integrity of original information to the maximum extent (41). Since under the built environment theme, there are many factors involved, we have applied factor analysis to explore the most significant factors for further logistic regression analysis. The general form of factor analysis is:

[image: image]

Where aij is the correlation coefficient between the common factor Fi and the variable xi and εi is the special factor, representing the influencing factors other than the common factor (37).

Before the factor analysis, Kjeldahl Meyer Olgin (KMO) and Bartlett tests are carried out. In general, if the KMO value is >0.70 and the p value of the Bartlett variance homogeneity test is <0.05, the data is considered suitable for factor analysis (37). The test results are shown in Table 5. The KMO value is 0.879 and the p value is 0.000. The testing effect is significant, indicating that there is a certain correlation, which is suitable for factor analysis.


Table 5. KMO and Bartlett's test results.
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The results of factor analysis are shown in Table 6. In general, if the contribution rate of accumulation variance of each factor reaches more than 60%, the scale is considered to have good validity. The total variance interpretation reaches 69.933%, that is, the factor analysis can explain 69.933% of the variables, and the effect of factor analysis is good. The closer the load coefficient is to 1, the more relevant the index is to the common factor. Generally, we can ignore load coefficients <0.4. After removing the factors whose factor load is <0.4, seven main factors are obtained.


Table 6. EFA results of BE perception: factor component matrix.
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Binary Logistic Regression Analysis

To understand all the factors identified that impact resettlement mode choices, binary logistic regression analysis has been performed. The binary Logistic regression model does not require the distribution of explanatory variables, nor does it require a linear relationship between explanatory variables and the explained variables. This makes it suitable for analyzing problems with classified variables. In the general regression model, the dependent variable of the function is usually an interval variable, and the dependent variable should meet the assumption conditions of normal distribution. Logistic regression is different from general regression models. The purpose of logistic regression is to predict the probability of each classification of a certain classification variable, so the dependent variable must be a classification variable, and logistic regression has no special requirements for independent variables, which can be interval variables, categorical variables, or a mixture of the two variables. Meanwhile, according to the number of dependent variable values, the logistic regression model is further divided into a binary logistic regression model and a multivariate logistic regression model. In the multivariate logistic regression model, the dependent variable can take multiple values. In the binary logistic regression model, the dependent variable is a binary value, set as Y and follows a binomial distribution with values of 0 and 1, and the independent variables are X1, X2, …, Xn. The binary logistic regression model corresponding to independent variables is:
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Similar to the linear regression model, β0 is the constant term (or intercept), and βi is the partial regression coefficient corresponding to Xi(i = 1, 2, …, m) (43).

For our study, binary logistic regression analysis has been conducted as we have only two options for resettlement modes for each model.

Taking all the above factors as independent variables, selecting set [in-situ resettlement (0), reallocated resettlement (1)], [centralized resettlement (0), scattered resettlement (1)] as dependent variables, binary logistic regression analysis has been performed using SPSS 20.0 software. The results of binary logistic regression are shown in Table 7. And the model fitting results show that the chi-square scores are 9.188 and 8.574 with degrees of freedom of 8, and the Cox-Snell R2 values are 0.317 and 0.330, respectively. The fitting effect of the regression model is good, and the data can be further correlated. When there are many independent factors in the actual problem, there may be a certain correlation between two or more independent variables, which is called multicollinearity. When the collinearity trend of independent variables is very obvious, it will seriously affect the fitting of the model (43). In this study, variance expansion factor (VIF) has been used to test multicollinearity. The greater the variance expansion factor, the stronger the multicollinearity. When the VIF value is >10, it is considered that there is strong multicollinearity between variables and it is unacceptable (44). The VIF values of the independent variables in this research are <10 (see Table 7), indicating that there is no multicollinearity between the independent variables.


Table 7. Results of binary logistic regression analysis.
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RESULTS


Social Demographic Factor Theme Results

For personal factors, gender has no obvious impact on the resettlement modes choice. The older the residents are and the longer they live in their current residence, the more inclined they are to choose the centralized in-situ resettlement. The reason may be the strong habit and dependence on local facilities, and this is consistent with the study of Lu et al. (23). The more educated (B = 0.372, p = 0.007) the residents are, the more they want to resettle in other places. In the study of Zorrilla and Sandberg, it is also found that residents with higher education are also more likely to choose to migrate outward under natural disasters (45), which is consistent with the results of this study. Residents with rural household registration account type (B = −0.554, p = 0.084) tend to choose scattered resettlement. Other research supports this finding as well (21).

Compared with families whose main source of income is migrant workers, people who earn money by running shops and renting houses are more inclined to choose reallocated resettlement. Families with a large number of migrant workers (B = 0.203, p = 0.038) prefer to relocate to other places, where they can find better employment opportunities. The object of this study is rural China and the income in rural areas is generally not high. Young villagers prefer to seek better employment opportunities in other places because there are few employment opportunities in rural areas and the employment scope is narrow. If this trend continues, the rural area will be with more elderly and children which makes them more fragile in disasters; therefore, a better designed centralized settlement that can attract these residents to relocate might be preferred. On the other hand, in the future, the development of characteristic industries in rural areas and surrounding areas might enable young people to obtain a certain income without going out to work, which will affect the choice of post-earthquake resettlement models for rural residents. This is consistent with the proposal of Kniveton et al. that different employment opportunities will have an impact on residents' choice of relocation (46). Families living together for several generations (B = −0.347, p = 0.002) in the local area prefer to choose the in-situ resettlement, possibly because of their strong attachment to the local area. The existence and number of motorcycles significantly affect whether residents choose centralized resettlement or scattered resettlement. Families with more motorcycles (B = 1.161, p = 0.001)prefer scattered resettlement. Similar studies (47) show consistent results as well.



Residential Factor Theme Results

In the residential factor theme, the completion year and accessibility of the current housing significantly affect the residents' choice of in-situ resettlement or reallocated resettlement. To be more specific, the earlier the current residence (B = 0.294, p = 0.006) is built, the weaker their intention is to move, which is consistent with the analysis in the personal factor theme. That is the longer the residence time, the more desire for residents to choose the in-situ resettlement. The closer the residence is to the nearest school (B = 0.596, p = 0.032), health center (hospital) (B = 0.508, p = 0.040) and bus stop (B = 0.268, p = 0.054), the more likely it is for them to choose the in-situ resettlement. In transportation-related research, the choice behavior of residence or work place is usually related to public transport accessibility, travel cost, travel mode, traffic congestion, and departure time (48, 49). In general, the attractiveness of a place increases with the accessibility of the workplace and daily life (26). This supports the findings in this research as well. Furthermore, whether the quality acceptance is carried out after the house is built (B = −0.640, p = 0.013), whether there is a shelter (open land))(B = −0.689, p = 0.058) on the location and the distance from the hospital (B = 0.486, p = 0.058) near the residence significantly affect the residents' choice between centralized resettlement and scattered resettlement. This finding aligns with the conclusion of Lindell et al. (32) that residents prefer to choose centralized resettlement when they think their residential conditions are relatively safe.



Previous Recovery Experience Theme Results

Based on the valid 464 questionnaire results answering questions in this theme, the resettlement experience after the last earthquake significantly affects the resettlement mode choice made in the future. It can be seen from Table 7 that when the resettlement mode selected after the last earthquake is in-situ, residents may prefer to choose non-local resettlement in the future resettlement (B = −1.853, p = 0.000). For people with the centralized resettlement (B = −2.358, p = 0.000) after the last earthquake, may be more willing to choose scattered resettlement in the future. This shows that residents prefer to choose the opposite resettlement mode in the future. This finding indicates that in the rural areas of Sichuan, there has been not effective and satisfactory resettlement planning which could result in the consistent choice for desired resettlement from the local residents in the future. This finding also aligns with another survey made by the same group of researchers to evaluate the satisfaction levels of residents' previous resettlement experience and the results show that residents are not happy with their previous experience. Therefore, this study is in needs of a better design of future resettlement based on residents' preferences, using empirical data.



Built Environment Perception Theme Results

Overall, the impact of built environment perception on the choice of villagers' -post-disaster resettlement mode is limited. Among the perceived variables of the built environment, satisfaction with the current residence has a significant impact on residents' choice of in-situ resettlement or reallocated resettlement. Residents who are satisfied with their current residence (B = −0.283, p = 0.009) are more likely to choose the in-situ resettlement. In fact, environmental factors have been proved to be an important consideration in site selection decision-making, and people prefer to live in a place with a good environment (50, 51), which is consistent with the results of this study. The more sense of security and belonging to the place of residence, the more residents are willing to choose centralized resettlement (B = −0.223, p = 0.046). The more serious the damage to houses and roads and the impact on families (B = −0.408, p = 0.001), the higher the risk perception (B = −0.494, p = 0.000), the more residents prefer centralized resettlement. A study in Vietnam shows similar results (52). We can also see that there are some factors identified in the literature that do not have an impact on resident's post-disaster resettlement choices in rural Sichuan. Therefore, it indicates that it is needed to follow context-specific data analysis for better village design in the post-disaster era.




DISCUSSION

This research filled in the current research gaps from three perspectives: research context and analysis angle; research data and method; research results.

Regarding the research context and analysis angle, previous studies on post-disaster resettlement behavior mostly focus on urban areas in developed countries and analyze them from the perspective of the government, while few studies have focused on resettlement behavior in developing countries and poverty-stricken areas, from the household's perspective. Facing the requirements of human-centric planning, it is, therefore, essential to understand residents' willingness to help the government to design better sustainable resettlement. This study fills the gap in this regard. The choice of rural post-disaster resettlement mode is analyzed to further understand the needs of residents.

Due to the nature of the frequent earthquake occurrence in Sichuan, this study considers not only the previously identified variables for their impact on the choice of residents' post-disaster resettlement mode but also adds the variables of the last post-disaster resettlement pattern choice and experience. This means that the research objects are rural residents who have experienced an earthquake. Therefore, this research provides insights by following up with residents under a sequence of disasters circumstances to offer a more solid and systematic understanding of the situation instead of a single occurrence.

From the data and method perspective, this article selects the rural areas where the three major earthquakes occurred in Sichuan Province recent and select nine sample villages in a reasonable way for investigation. Due to the inaccuracy and low granularity of rural area facilities data from official sources, we have combined field survey with geo-location coding so that these facilities' locational data can be more up-to-date and accurate. This fills in the data gap not only in the rural resettlement planning field but also in other fields like rural infrastructure design, facility management, and so on.

Regarding the research results, among the residential properties, the earlier the existing residential building was built, the weaker the residents' relocation intention is. Generally speaking, the longer the house exists, the worse its function will be. When the existing house becomes less able to meet the needs of the residents, it would enlarge the residents' willingness to move to a certain extent (25). However, this research shows the opposite. This could be potentially explained by that the earlier the construction year of the existing house, the stronger the dependence on the locality, therefore the weaker the intention to move. One other possible reason could be due to the low-income level that they are not able to move elsewhere even with the resettlement choice offered. The result of this factor triggers further investigation needed to fully understand the reasons.

The main limitation of this study is that in terms of social demographic variables, this study does not consider wealth but those with more financial means may choose differently. This also aligns with the previous potential reasons why our research results are not consistent with the other research regarding relocation intentions. However, we do have selected motorbike possession as one of the variables which can reflect some extent the wealth of residents. In terms of space, this study does not analyze the specific relocation orientation, resulting in no an in-depth analysis of the influencing factors, and it only preliminary discusses the relationship between rural residents' relocation intention and its influencing factors. In future research, we shall consider the wealth factor and analyze the difference in residents' choice of post-disaster resettlement modes. we could also analyze the specific relocation orientation of residents with different relocation intentions.



CONCLUSIONS

Facing severe earthquake threats in Rural China, the government needs to design a built environment for better resettlement in a human-centric and resilient way to improve quality of life and public health. The current studies focus mainly on other disasters than earthquakes in developed countries and analyze multiple factors in a non-systematic way. Therefore, the main purpose of this research is to explore the influencing factors under different themes on the resettlement mode choices made in rural China, using empirical data and systematic analysis.

We have chosen case study areas first and then identified four important themes affecting post-earthquake resettlement mode choices based on literature and the context in rural China. Questionnaires are developed accordingly and used for gathering data for these four themes' factors. For reducing factor numbers in themes, factor analysis has been applied. For analyzing all the factors in different themes, two binary logistic regression models with identified factors are built.

Through investigation and research, it is found that the factors affecting the choice of residents' resettlement modes are context-specific. Not all the identified factors have significant impacts on each resettlement mode.

The systematic analysis of the main influencing factors provides a better understanding of the motivation of residents' choice of resettlement modes in Rural China, which can not only guide rural residents to reasonably choose resettlement modes but also place people in the center for post-disaster resettlement design (53). This analysis also provides a reference for the planning and construction of future resilient villages in disaster-prone areas. In addition, among the influencing factors of choosing in-situ resettlement or reallocated resettlement, the negative correlation of satisfaction with the current residence is obvious, indicating that satisfaction with the current residence is still the main factor causing residents' migration. Therefore, in the overall construction and planning of the village in the future, residents' satisfaction should be put at the center. Possible actions could be: the traffic roads in the village should be actively improved and the construction of infrastructure and other public service facilities in the village shall be carried out simultaneously with the residential construction. The local economy should be improved so that young people would stay in the village and take better care of the elderly and children, making them less vulnerable to facing disasters.
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