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Abstract

:

Global disasters due to earthquakes have become more frequent and intense. Consequently, post-disaster recovery and reconstruction has become the new normal in the social process. Through post-disaster reconstruction, risks can be effectively reduced, resilience can be improved, and long-term stability can be achieved. However, there is a gap between the impact of post-earthquake reconstruction and the needs of the people in the disaster area. Based on the international consensus of “building back better” (BBB) and a post-disaster needs assessment method, this paper proposes a new (N-BBB) conceptual model to empirically analyze recovery after the Changning Ms 6.0 earthquake in Sichuan Province, China. The reliability of the model was verified through factor analysis. The main observations were as follows. People’s needs focus on short-term life and production recovery during post-earthquake recovery and reconstruction. Because of disparities in families, occupations, and communities, differences are observed in the reconstruction time sequence and communities. Through principal component analysis, we found that the N-BBB model constructed in this study could provide strong policy guidance in post-disaster recovery and reconstruction after the Changning Ms 6.0 earthquake, effectively coordinate the “top-down” and “bottom-up” models, and meet the diversified needs of such recovery and reconstruction.
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1. Introduction


Significant progress has been made in disaster prevention, mitigation, and post-disaster recovery and reconstruction in China after the 2008 Wenchuan earthquake, which has led to the formation of a “Chinese model” for recovery and reconstruction [1]. However, a gap exists between the reconstruction effect and the needs of the people in the area being reconstructed. Numerous studies and practices have indicated that simple or even rash post-disaster recovery and reconstruction has not only achieved the expected goals but also led to new social and natural risks [2]. In recent years, the occurrence of global natural disasters, including the intensity and frequency of earthquakes, has increased, resulting in the need for post-disaster recovery and reconstruction, which has become the “new normal” in social and economic development [3]. Post-disaster recovery and reconstruction is not only a comprehensive reflection of a country or region’s economic level and organizational and management capabilities [4] but is also an approach that can reduce disaster vulnerability and effectively promote “leapfrog development” in disaster-stricken areas [5]. Therefore, how an authority responds to different needs of people in a disaster area has become a common topic through post-disaster reconstruction to reduce social vulnerability and improve the ability of the community to aid disaster prevention and mitigation, especially for disaster reduction managers, post-disaster reconstruction experts, and urban and rural planners [6,7].



“Building back better” (BBB) was first used in Aceh, Indonesia in 2006 to advocate for post-tsunami recovery, and it aimed to reduce risk and improve living conditions [8]. Since then, BBB has been widely used in disaster risk reduction and recovery and post-disaster recovery plans, and it was also included in the 2015 Sendai Framework for Disaster Risk Reduction [9]. Although improving pre-disaster conditions is a common goal for recovery, BBB is still more of a political slogan [10] and has not effectively realized the needs and vision of survivors in the process of reconstruction [11,12,13]. In fact, understanding the characteristics of people’s needs in a disaster area is crucial for recovery and reconstruction [14]. Studies have found that developing policies and plans based on the needs of the people and local cultures (from the perspective of survivors) not only improves people’s satisfaction but is also imperative to maintaining social equity and promoting sustainable development [15,16]. Therefore, integrating the needs of survivors into the BBB conceptual framework and building a new framework based on these needs in order to guide policymaking, planning, and performance evaluation of post-disaster recovery and rehabilitation is a pressing and important task.



On the basis of the above research progress and existing problems of BBB and post-disaster needs assessment (PDNA), this study constructs an N-BBB conceptual framework based on the indicators of post-disaster needs and BBB. The Changning County Ms 6.0 earthquake of Sichuan Province, China is taken as an example to verify the applicability and policy enlightenment of N-BBB in post-disaster recovery and reconstruction through field investigation.




2. Methodology


2.1. Constructing the Theoretical Framework and Index System of N-BBB Based on a Literature Review


First, N-BBB must be “people-oriented, focusing on the needs of people in the disaster area” [17,18,19]. The process of identifying and assessing these needs can assist in ensuring social consensus and empowering residents. It can also assist in standardizing post-disaster recovery and reconstruction and make it a more scientific process [20]. N-BBB clarifies the key problem of “who will benefit from post-disaster recovery and reconstruction” [21].



Second, N-BBB includes disaster risk reduction (DRR) in the post-disaster recovery and reconstruction process, specifically from the early to mid-term stages [22]. The core concepts of traditional BBB have emphasized the role of nonphysical means, such as spatial planning, macropolicy, and disaster damage assessment, and have paid little attention to physical means, such as house structure, disaster prevention, and mitigation facilities [13]. In China, the vast rural areas do not have requisite public service facilities, such as disaster prevention and mitigation facilities, and medical and healthcare facilities [23]. Therefore, raising the standards of disaster prevention and mitigation through physical facilities should be a priority in reducing disaster vulnerability in these areas. Other measures such as spatial planning can help avoid disaster-prone areas through location selection, spatial zoning, and the establishment of ecological buffer zones [24].



Third, N-BBB advocates enhancing resilience through innovative management and technological progress. Resilience is a fairly new concept in the adaptation to global climate change and disaster risk management [25]. Different organizations define resilient communities differently; however, primarily it can be summarized as the ability to defend against risks, the ability to adapt to and make changes while in a state of shock, and the ability to recover and learn [26]. In terms of disaster risk, resilience can be considered the opposite of vulnerability [19]. This implies that all measures that intend to reduce vulnerability may increase resilience. In post-disaster recovery and reconstruction, family or individual resilience, social capital, and sustainable livelihoods of farmers in earthquake-prone areas are key indicators that affect family resilience [27]. Accessibility to community public infrastructure and community organizations is a key factor that affects community resilience [28]. Technological innovation also plays an important role. Dube [2] proposed that construction-related resilience could be developed through technological innovation, such as the incorporation of new materials, structures, and designs while building houses and infrastructure. The United Nations Office for Disaster Risk Reduction (UNISDR) states that the establishment of a mechanism for labor division and information sharing is key to ensuring the efficient implementation of BBB [29].



Based on the above ideas and principles, the N-BBB conceptual framework model consists of the following three core dimensions: post-disaster reconstruction needs, disaster risk reduction (DRR), and community resilience enhancement. The relationship between these dimensions constitutes a structure that is similar to a house (shown in Figure 1). Post-disaster reconstruction needs represent the roof of the house and guides the main content and the overall framework of post-disaster recovery and reconstruction, and it ensures the implementation of DRR and community resilience. DRR and community resilience are indispensable pillars that support the N-BBB. DRR focuses on the post-disaster recovery phase, while community resilience focuses on the long-term post-disaster reconstruction phase. Together, DRR and community resilience ensure the adaptability and sustainability of post-disaster recovery and reconstruction.



Based on the integration of BBB [8,13,30] and the PDNA [17] index system, we selected the N-BBB indicators system, as shown in Table 1.




2.2. Case Study Area


On 17 June 2019, at 22:55, an Ms 6.0 earthquake struck Changning County, Yibin City, Sichuan Province (hereafter Changning Ms 6.0 earthquake). The earthquake caused 13 deaths and 299 injuries; more than 922 houses collapsed, and approximately 84,292 people were relocated. The crack degree of the earthquake-hit area was 7 degrees, while that of Shuanghe Town, Changning County, was 8 degrees. The earthquake-stricken area (with an intensity of over 7) spanned Changning County and Gong County (Figure 2). The epicenter was in Shuanghe Town, Changning County. Most of the disaster-stricken zones were old industrial and mining areas; these areas had high population density and many old houses with low earthquake resistance. Urban and rural residents’ houses, public services, and municipal facilities were damaged, resulting in great loss. Regarding economic development, the disaster-stricken areas fell within impoverished counties and ethnic minority areas that had poor infrastructure, relatively slow social development, and a single industrial structure.



Table 2 shows the data of this study’s selected survey community, including the population, economy, and disaster damage.




2.3. Field Investigation Method and Data Analysis


This study used the technical process shown in Figure 3 to conduct field investigations and questionnaire collation. First, the N-BBB index and design questionnaire were selected. These were combined with the disaster situation of the case study area and the data in Table 2, and the N-BBB index system was constructed and the corresponding structured questionnaire designed. To ensure that the N-BBB index system corresponded closely with the actual situation of the disaster area and to facilitate quantitative analysis, a pre-test of the questionnaire was carried out through telephone calls and WeChat. Based on the feedback, the N-BBB index system and questionnaire were optimized.



2.3.1. Field Investigation Method


A structured questionnaire combined single-item selection and the scale method. The single-item selection included the basic situation of a family and the range of economic income. The scale method revolved around the N-BBB indicator system, and the respondent had to judge each need indicator in the questionnaire on the basis of their perception using a Likert scale [31] of the degree of needs (1–5, corresponding to not important, not clear, important, very important, and extremely important, respectively). The structured questionnaire’s respondents were people from the disaster-stricken area, and those of the semi-structured interview were community managers and township cadres from the disaster area. Each structured questionnaire took about 30 min, and the respondents were disaster victims. A total of 266 questionnaires were distributed, and 265 valid responses were collected.




2.3.2. Statistical and Analytical Methods


The average value (means) of each index and corresponding standard deviation (SD) were calculated. The means represented the survivors’ attention to a certain index, while the SD represented the cognitive differences among survivors. Then, the means and SD were divided into five grades using the natural breakpoint method in ArcGIS 10.7 software. (ESRI, Redlands, CA, USA)



To judge the reliability of the N-BBB in reality, we conducted factor analysis on the N-BBB indicators in SPSS 24 software. (IBM, Chicago, IL, USA) to compare whether the principal components extracted fully reflected the theoretical framework and corresponding N-BBB index system.






3. Results and Analysis


The N-BBB framework was combined with the characteristics of urban and rural communities and disaster damage in the affected areas and the improvement in indicators based on investigation and research to determine 35 demand indicators in the following 9 demand sectors: basic living assistance, industrial reconstruction and economic recovery, urban and rural housing, social security, urban and rural infrastructure, policy and planning, empowerment and participation, community reconstruction, and sustainable livelihoods. The statistical results of each index are shown in Table 3.



3.1. Overall Response Characteristics


Table 3 shows that the average value of the post-disaster needs index is 2.52, which is categorized as “important” and reflects the urgency of the post-earthquake recovery and reconstruction process. From the perspective of the subsectors, the average values of the corresponding needs indicators for “basic living assistance”, “social security”, and “housing and safety” are higher than the overall average level (2.52). This reflects that sustainable assistance and safety guarantee, post disaster, have the highest priority among the demands of those affected, and this indirectly reflects the relatively fragile livelihood and disaster prevention and mitigation capacity of the area. This feature shows the difference between the needs of the people post disaster and during normal times.



Conversely, the average values of other indicators related to resilience, such as “provide suggestions to the policy of restoration and reconstruction” and “enhance unity and cohesion of neighbors or community empowerment and participation”, do not garner as much of the respondents’ attention. According to the average value for demand sector urgency, the order of demand urgency for each sector is as follows (from high to low): housing and security > basic living assistance > social security > industrial reconstruction > rural infrastructure > policy planning > community reconstruction > empowerment and participation (Figure 4).



Therefore, it is evident that respondents primarily focus on basic living security and disaster risk reduction management measures in the N-BBB model, and ignore the overall improvement of community resilience.




3.2. Differences in Respondents’ Attention


As shown in Table 3, the SD of the index in the N-BBB model is 1.10, which is in the distribution range of “divergence”. This reflects that the respondents have some divergence in the understanding of post-disaster demands. From the perspective of the demand indicators, “policy and planning”, “empowerment and participation”, “community reconstruction”, and “rural infrastructure” are quite different. From the perspective of specific indicators, the public has the most divergent views for demand indicators such as “provide suggestions for recovery and reconstruction”, “unified relocation to the centralized resettlement areas in towns/villages”, “increasing the number of rural disaster information workers”, and “increasing the number of natural gas pipeline networks”, while the differences in indicators such as “basic living assistance”, “housing maintenance”, and “strengthening the care of vulnerable groups” are the least. The order of demand index dispersion is as follows: sustainable livelihoods > policy planning > industrial and economic recovery > rural infrastructure > empowerment and participation > community reconstruction > social security > housing and security > basic living assistance.



Additionally, the interviews indicated that the attention of the managers of basic-level townships in disaster-affected areas was primarily focused on post-disaster recovery and reconstruction policies and plans, but there were large differences among these managers in terms of their focus. First, the respondents considered the difference in government subsidies between family-level social capital and family labor post disaster. Therefore, they believed that a post-disaster subsidy standard based solely on the extent of housing damage was not completely unrealistic. Second, a huge difference was also observed in reconstruction methods, such as “reconstruction of the original site” or “uniform relocation to the centralized resettlement area of the township”. Those who supported the reconstruction of original sites primarily based their opinion on the consideration of the distance and cost of agricultural cultivation (most of the victims’ arable land was close to their homes), and those who supported relocation hoped that, through scientific site selection, they would be able to effectively avoid earthquake fault zones or geologically dangerous areas.




3.3. Variations Among Different Communities


Figure 5 shows that the spatial differences in the N-BBB, other than for Heye Village, indicate that the characteristics of the needs of different departments in other communities are similar to the above stated overall characteristics, but differences between different communities are also evident. The average demand value of each index in Shuanghe Community is higher than that of other communities, and is the lowest in Fendong Village. Therefore, in general, the more serious a disaster is, the higher the demand priority of the communities and market towns, compared to that of remote villages such as Shuanghe and Xingtai Communities.



In sum, it is evident that the respondents’ needs for post-disaster recovery and reconstruction are focused on short-term life and production recovery, such as basic living assistance, housing safety, social security, and industrial and economic reconstruction, and they largely ignore long-term community reconstruction needs, such as community reconstruction, policy and planning, empowerment, and participation. This indicates that a reverse relationship exists between the dispersion of demand indicators and the order of priority, which implies that the understanding of the respondents is divided and that the differences are more based on the importance placed on the demand indicators. In addition to family, community, and degree of disaster damage, the role and responsibility of respondents in recovery and reconstruction will also affect their cognition of post-disaster needs. The survey found that ordinary people are primarily concerned with housing, livelihood, security, and other needs, while community managers pay more attention to social order and regional infrastructure while addressing the basic life-related needs of the affected people.




3.4. Reliability of the N-BBB Model


To test the reliability of the N-BBB in reality, we conducted factor analysis on 35 demand indicators in SPSS 24. (IBM, Chicago, IL, USA). First, the KMO value was 0.74, which is greater than the threshold value of 0.5, indicating a correlation between variables, and the sig. was 0.00, which is less than 0.05.



Second, the cumulative interpretation of the first seven components in the total variance interpretation reached 74.37%, including 28 indicators. A total of seven indicators were deleted, which indicated that there was strong collinearity between these indicators and the 28 indicators in the principal component; therefore, they were also deleted in the principal component. The gravel map is shown in Figure 6. Table 4 shows a component matrix of the seven principal components, which are clustered according to the order of reconstruction: post-disaster assistance, housing reconstruction, comprehensive reconstruction, participation and supervision, education and healthcare, and economic recovery. The seven dimensions and the corresponding index system N-BBB model (Figure 1) basically correspond to the indexes in Table 1. Thus, the reliability of the N-BBB model in reality is verified.





4. Discussion


4.1. Post-Disaster Reconstruction Based on the Needs of Survivors Cannot Address All BBB Goals


This study found varying expectations of people in the disaster area in terms of post-disaster recovery and reconstruction projects; most focus only on short-term recovery and ignore long-term post-disaster reconstruction. Therefore, post-disaster reconstruction projects that are customized to the needs of these people cannot reduce vulnerability or enhance resilience in these areas.



Theoretically, post-disaster reconstruction and recovery provides an opportunity to resolve and correct social vulnerabilities [32]. When disaster-affected countries or communities attempt to reduce vulnerability in disaster-stricken areas and increase resilience at the family and community levels, reconstruction would result in more resilience [29]. This is the core concept that is emphasized by traditional BBB. However, this study found that, although post-disaster reconstruction provides opportunities to reduce the vulnerability of disasters in disaster-stricken areas, most post-disaster reconstruction projects have not achieved these goals [33,34]. The sociopolitical ecology perspective establishes that disasters often exacerbate or accelerate processes that are already occurring in communities, instead of changing them [35]. Hence, pre-existing inequalities may further manifest or become magnified because of disaster damages, thereby leading to unequal trajectories for housing recovery.



According to the reports on China Earthquake Network (http://news.ceic.ac.cn, accessed on 5 April 2021), several earthquakes have occurred in the study area in the last 10 years. This indicates that the earthquakes are of increasingly higher Ms, occurring at shorter intervals, and resulting in greater damage. For example, on 1 March 2011 and 25 April 2013, earthquakes with Ms 3.7 and Ms 4.8, respectively, struck the area. The earthquake in April led to the death of 1 person; 61 were injured, and 29,062 houses were damaged, which included 3565 seriously damaged houses and 27 that collapsed. From the example of the families in this survey, it was observed that most of the houses that had collapsed or were seriously damaged were old (wooden structures) or simple houses that had been used for many years, and some of them were also seriously damaged by previous earthquakes. Because of the lack of an extensive social network, the people living in these houses could not move into the homes of friends or relatives who were unaffected by the earthquake; they had to sleep on the street. The earthquake dealt a fatal blow to the families of vulnerable groups who could not avail government assistance or, because of their economic status, who were not eligible for bank loans. Conversely, some communities have richer resources, such as the processing industry and tourism (e.g., Shuanghe and Xintai in this study), and thereby have a higher ability to recover after the disaster. However, some communities must deal with a serious aging phenomenon and exist on a single livelihood, which aggravates the difficulty of post-disaster recovery and reconstruction (e.g., Fendong in this study). Additionally, under the policy of returning farmland to forest, most arable land in the disaster-stricken area has been converted into ecological land for bamboo forests; thus, the single livelihood source and fragile household economies have increased the impact of the disaster.



To avoid these problems, post-disaster reconstruction should combine short-term recovery with long-term reconstruction to ensure that the needs of survivors in the short-term recovery process are addressed post disaster while reducing the vulnerability to the disaster and improving community resilience in long-term recovery and reconstruction. Therefore, only by combining the survivors’ needs and the BBB principles can the goal of effective post-disaster reconstruction be achieved.




4.2. The N-BBB in Improving the Mechanism of Post-Disaster Recovery and Reconstruction


4.2.1. Coordinating the Top-Down and Bottom-Up Models


As part of the socialist system, which includes ensuring counterpart support and concentrated efforts to achieve goals, governments at all levels often adopt the top-down method and proceed from frameworks to content when formulating post-disaster recovery and reconstruction plans [36]. The main characteristic of this approach is that the reconstruction period is short, and the reconstruction effect is obvious. However, it largely ignores the diversified needs and vision of the people in the disaster area. According to Maslow’s hierarchy of needs, there are many kinds of needs at the same time, place, and condition [37]. Among them, the most desired and unsatisfied need is the higher need, and this stimulates and drives human behavior.



The core concept advocated by the N-BBB, based on meeting basic living needs in post-disaster recovery and reconstruction, is to address the spontaneous higher needs, enhance the spirit of ownership and role in recovery and reconstruction, and gather the common needs and confidence of the people to ensure BBB. Therefore, in the process of post-disaster recovery and reconstruction, it is important that the post-disaster needs be assessed to establish a normalized and dynamic tracking mechanism, and that the characteristics of the people’s needs are evaluated and coordinated with the government’s top-down promotion and bottom-up reconstruction mode [38]. Further, the similarities and differences of the community’s needs should be coordinated, and assessment results regarding the recovery and reconstruction should be reflected.




4.2.2. Coordinating the Diversity of Post-Disaster Recovery and Reconstruction Needs


Post-disaster recovery and reconstruction provides an opportunity to improve social equity and justice. The BBB advocates fairness and justice to reduce social vulnerability during post-disaster reconstruction. Disaster victims have different goals and visions for post-disaster recovery and reconstruction, which are influenced by many factors such as family, occupation, livelihood mode, and community. These are reflected in the different ways that are adopted by the community to achieve the BBB goals. This study found that, after the earthquake, some communities actively carried out self-help and post-disaster recovery and reconstruction under the leadership of the village committee, and community managers had detailed and ambitious plans regarding the same. Conversely, some villagers were passive, had low recognition of the work of the village committee, and had reservations about the impact of restoration and reconstruction. Therefore, over a long period of post-disaster recovery and reconstruction, it is difficult to assess the measures taken by different communities based on the BBB goals.



Additionally, during the same period, the reconstruction tasks and goals in different spaces (such as different types of communities) were also different. Therefore, “better” restoration and reconstruction should continue over time to meet the diversified goals, values, and regional cultural attributes of the different communities. The BBB should refine the target system at different periods of recovery and reconstruction based on the time sequence of recovery and reconstruction, and a recovery and reconstruction target mechanism should be established from the early stage of recovery to the mid-stage and then to the end of reconstruction that aims to “reduce the existing risks” and “improve the resilience of the community”. From the perspective of space, the BBB should consider the diversified reconstruction goals of different communities, groups, and stakeholders to improve the overall satisfaction derived from rehabilitation and reconstruction.






5. Conclusions and Recommendations


This study attempts to integrate the needs of people in disaster-stricken areas with the BBB principles that have been advocated by the international community in order to build an N-BBB conceptual framework. Empirical analysis was conducted to verify its applicability and validity. The conclusions are as follows:




	
Overall, the N-BBB reflects the needs and vision of post-disaster recovery and reconstruction from different dimensions, and it includes required guidelines to achieve this vision and measures to reduce disaster risks and improve resilience. Empirical research has identified that focusing on the needs of the disaster area and using the guidelines advocated by the BBB can assist in overcoming the inequitable problem of post-disaster needs due to time constraints and can integrate the local needs for the BBB. The N-BBB can effectively address the policy and planning loopholes of disaster recovery and reconstruction to effectively achieve the BBB goals. Ideally, this model should be made a national guideline for post-disaster recovery and reconstruction.



	
The results of the Changning Ms 6.0 N-BBB included a total of 35 indicators in the following nine dimensions: basic living assistance, industry, housing, social security, rural infrastructure, policy planning, empowerment, community reconstruction, and sustainable livelihoods. It reflects the needs of the people after the earthquake in totality. However, post-disaster needs primarily focus on short-term recovery and relatively ignore long-term reconstruction planning. Thus, reliance only on PDNA to formulate policies and plans for disaster recovery and reconstruction has a certain one-sidedness. Therefore, for future restoration and reconstruction, measures should be taken to enhance resilience at the community and family level by adopting a more holistic approach.








The impact scope and disaster damage of the Changning Ms 6.0 earthquake were relatively less. In the interviews on disaster recovery and reconstruction needs, information was collected only from ordinary people and grassroots managers in the disaster area, which may affect the results of the PDNA. The N-BBB conceptual framework proposed herein takes the Changning Ms 6.0 earthquake disaster as an example, but lacks theoretical and empirical analyses of other types of disasters, such as floods and typhoons. In the future, an N-BBB conceptual model with a focus on other disasters should be constructed to assist in planning and implementing post-disaster recovery and reconstruction more effectively and fairly.
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Figure 1. The theoretical N-BBB framework. 
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Figure 2. Location and seismic intensity map of the study area. 
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Figure 3. Technology roadmap of this study. 
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Figure 4. Distribution of the N-BBB index in rectangular coordinates. 
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Figure 5. Distribution of the N-BBB index in rectangular coordinates. 
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Figure 6. Screen test chart of factor analysis. 
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Table 1. The index system of the N-BBB framework.
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N-BBB Dimension

	
Indicators

	
Interpretation






	
Basic needs for post-disaster recovery

	
Standardized disaster damage and needs assessment process

	
Differences between national assessment and local assessment




	
Production recovery and economic recovery

	
Including recovery to baseline level before disaster, reemployment, and so on




	
Social recovery

	
Community security after the disaster, psychological recovery in the disaster area, and so on




	
Infrastructure

	
Road/water/electricity/gas/network, and so on




	
Division and cooperation

	
The government, victims, external aid forces, and other multi-body division of labor and cooperation




	
Supervision and evaluation

	
Empowerment of the people in the disaster area, the third-party assessment of the reconstruction process and effect, and so on




	
Disaster risk reduction

	
Early warning and forecast of disaster risk

	
Disaster risk assessment, detection, and prediction facilities




	
Planning and design of disaster prevention and mitigation

	
Disaster prevention and mitigation and preparedness planning under national policies and laws/local knowledge




	
Multi stakeholder participation mechanism and guarantee system

	
Law and policy




	
Land and space security planning

	
Spatial planning reduces regional vulnerability




	
Enhance resilience

	
Technological innovation

	
New material and technologies




	
System and management innovation

	
The system and management mode of promoting community cohesion




	
Cultural heritage and local perception

	
Local disaster prevention and mitigation knowledge




	
Sustainable livelihoods

	
Diversity of livelihood modes
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Table 2. Data of investigated communities.
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	Community/Village
	Demographic and Economic Information
	Post-Earthquake Damage
	Community Type





	Shuanghe
	Population: 7145

GDP: 18,235 RMB per year
	Affected people: 4817

Died: 3; seriously injured: 13

Buildings collapsed: 869
	Market town



	Heye
	Population: 768

GDP: 10,235 RMB per year
	Affected people: 765

Died: 1; seriously injured: 2

Buildings collapsed: 144
	Village close to market town



	Putao
	Population: 1842

GDP: 11,000 RMB per year
	Affected people: 1400

Died: 4; seriously injured: 13

Buildings collapsed: 111
	Village close to market town



	Yuchi
	Population: 1800

GDP: 9000 RMB per year
	Affected people: 1623

Died: 1; seriously injured: 5

Buildings collapsed: 10
	Remote villages



	Fendong
	Population: 1300

GDP: 8000 RMB per year
	Affected people: 1300

Died: 0; seriously injured: 10

Buildings collapsed: 40
	Remote villages



	Xingtai
	Population: 2130

GDP: 16,000 RMB per year
	Affected people: 1300

Died: 0; seriously injured: 10

Buildings collapsed: 4
	Market town
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Table 3. Priority and dispersion evaluation values of the N-BBB index in the Changning Ms 6.0.
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N-BBB Dimension

	
Sub-Dimension

	
Corresponding Needs Indicators

	
Mean

	
SD






	
Basic needs for post-disaster recovery

	
Basic living assistance

	
Disaster damage assessment

	
3.52

	
0.41




	
Insurance claims

	
2.88

	
0.49




	
Emergency humanitarian assistance

	
3.16

	
0.54




	
Government subsidy

	
3.55

	
0.41




	
Psychological comfort and assistance for the people in disaster areas

	
2.86

	
1.08




	
Industrial and economic reconstruction

	
Damaged farmland and farmland and water conservancy project restoration

	
2.66

	
1.46




	
Cultivate local and characteristic industries (e.g., cold cake and salt mine processing)

	
2.81

	
1.18




	
Attracting investment

	
2.66

	
1.36




	
Cultivating tourism in disaster areas (e.g., bamboo tourism)

	
2.81

	
1.18




	
Urban and rural housing

	
Housing reinforcement and repair

	
3.53

	
0.86




	
Repairing the original site of houses identified as Grade C (i.e., a dangerous house; to be used after reinforcement and maintenance)

	
3.06

	
0.68




	
Original site reconstruction of houses identified as Grade D (i.e., critical; reinforcement and maintenance needed and remains unable to be used)

	
3.16

	
0.56




	
Social security

	
Resumption of primary and secondary schools

	
3.06

	
0.86




	
Hospital restoration and medical recovery

	
3.39

	
0.68




	
Strengthen the care for the old, weak, sick, disabled, youth, and women

	
3.44

	
0.72




	
Strengthen the care for ethnic minorities and foreign households

	
1.95

	
1.38




	
Disaster risk reduction

	
Urban and rural infrastructure

	
Drinking water safety

	
2.97

	
1.02




	
Power supply

	
2.36

	
1.45




	
Rural ecological environment facilities

	
2.84

	
1.22




	
Natural gas pipeline network

	
2.06

	
1.46




	
Grade of village road

	
2.86

	
1.26




	
Policy planning

	
Original site reconstruction

	
2.48

	
1.37




	
Unified relocation to market town/centralized resettlement area

	
2.16

	
1.48




	
Enhance resilience

	
Empowerment and participation

	
Enhance information disclosure and transparency of recovery and reconstruction

	
3.44

	
1.41




	
Provide suggestions for rehabilitation policy

	
1.13

	
1.48




	
Participate in the planning process

	
1.41

	
1.38




	
Supervise the implementation process of rehabilitation planning

	
1.49

	
1.41




	
Participate in the evaluation of the effect of rehabilitation and reconstruction is in line with public expectations

	
1.45

	
1.15




	
Community reconstruction

	
Regular (twice annual) publicity, training, and drilling of disaster prevention and mitigation

	
1.76

	
1.15




	
Increase family/personal disaster prevention and mitigation insurance

	
1.60

	
1.08




	
Construction of rural emergency shelters

	
2.28

	
1.43




	
Increase the number of rural disaster informants

	
2.01

	
1.46




	
Strengthen government capacity in disaster forecasting/early warning

	
2.26

	
0.98




	
Sustainable livelihoods

	
Carry out reemployment skill training

	
2.58

	
1.19




	
Enhance the solidarity and cohesion of neighbors/communities

	
1.26

	
1.28
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Table 4. Load value of each factor by principal component analysis.
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Clustering

	
Indexes

	
Principal Component




	
1

	
2

	
3

	
4

	
5

	
6

	
7






	
Comprehensive recovery and reconstruction

	
Strengthen the care for the old, weak, sick, disabled, youth, and women

	
0.69 1

	
0.01

	
0.11

	
0.15

	
0.17

	
−0.15

	
−0.08




	
Carry out psychological comfort and assistance for the people in disaster areas

	
0.68

	
−0.17

	
−0.05

	
0.02

	
0.08

	
−0.01

	
−0.23




	
Cultivate tourism in disaster areas (e.g., bamboo tourism)

	
0.63

	
−0.19

	
−0.34

	
0.13

	
−0.12

	
0.14

	
0.22




	
Rural ecological environment facilities

	
0.59

	
−0.32

	
−0.26

	
−0.07

	
−0.28

	
0.30

	
0.13




	
Strengthening government capacity in disaster forecasting/early warning

	
0.58

	
0.04

	
0.28

	
−0.46

	
−0.18

	
−0.23

	
0.29




	
Carry out re-employment skill training

	
0.57

	
−0.08

	
−0.17

	
0.05

	
−0.36

	
−0.05

	
−0.18




	
Construction of rural emergency shelters

	
0.56

	
0.00

	
−0.02

	
−0.23

	
0.34

	
−0.07

	
−0.29




	
Regular (twice annually) publicity and training and drilling of disaster prevention and mitigation

	
0.55

	
−0.10

	
−0.08

	
0.05

	
−0.20

	
0.09

	
0.01




	
Increase family/personal disaster prevention and mitigation insurance

	
0.53

	
−0.31

	
−0.13

	
−0.32

	
0.03

	
0.34

	
−0.03




	
Increase the number of rural disaster informants

	
0.51

	
−0.37

	
0.05

	
−0.31

	
0.22

	
0.07

	
−0.07




	
Enhance the solidarity and cohesion of neighbors/communities

	
0.50

	
−0.42

	
0.21

	
−0.03

	
0.31

	
0.17

	
−0.13




	
Empowerment and participation

	
Provide suggestions for rehabilitation policy

	
0.48

	
0.74

	
−0.33

	
0.35

	
−0.42

	
−0.15

	
−0.11




	
Participate in the planning process

	
0.50

	
0.69

	
0.03

	
0.10

	
−0.11

	
0.06

	
−0.06




	
Supervise the implementation process of rehabilitation planning

	
0.30

	
0.66

	
0.03

	
0.01

	
−0.03

	
0.04

	
−0.01




	
Participate in the evaluation of the effect of rehabilitation and reconstruction is in line with public expectations

	
0.46

	
0.66

	
0.01

	
0.05

	
−0.22

	
0.15

	
0.09




	
Urban and rural housing

	
Housing reinforcement and repair

	
0.57

	
0.11

	
0.71

	
0.01

	
0.13

	
0.18

	
0.01




	
Repair the original site of houses identified as Grade C (i.e., a dangerous house; to be used after reinforcement and maintenance)

	
0.40

	
0.11

	
0.65

	
−0.01

	
0.38

	
−0.09

	
0.09




	
Original site reconstruction of houses identified as Grade D (i.e., critical; reinforcement and maintenance needed and remains unable to be used)

	
0.43

	
−0.15

	
0.52

	
0.18

	
0.38

	
−0.32

	
0.30




	
Unified relocation to market town/centralized resettlement area

	
0.50

	
−0.27

	
0.44

	
0.16

	
−0.02

	
0.06

	
0.45




	
Basic living assistance

	
Emergency humanitarian assistance

	
0.41

	
−0.01

	
0.18

	
0.62

	
0.05

	
−0.31

	
0.20




	
government subsidy

	
0.42

	
−0.28

	
0.32

	
0.59

	
0.18

	
−0.30

	
−0.01




	
Drinking water safety

	
0.47

	
−0.19

	
0.25

	
0.44

	
0.16

	
0.19

	
0.20




	
Disaster damage assessment

	
0.32

	
−0.06

	
0.23

	
0.18

	
0.52

	
0.39

	
−0.33




	
Insurance claims

	
0.41

	
0.11

	
0.35

	
0.35

	
0.49

	
0.38

	
−0.43




	
Strengthen the care for ethnic minorities and foreign households

	
0.38

	
0.11

	
0.20

	
0.20

	
0.51

	
−0.02

	
0.16




	
Social security

	
Resumption of primary and secondary schools

	
0.36

	
−0.15

	
−0.49

	
−0.49

	
0.16

	
0.56

	
0.06




	
Hospital restoration and medical recovery

	
0.34

	
−0.27

	
0.02

	
0.02

	
0.23

	
0.49

	
−0.11




	
Industrial and economic reconstruction

	
Cultivate local industry and characteristic industry (e.g., cold cake and salt mine processing)

	
0.33

	
−0.01

	
0.24

	
0.24

	
0.11

	
0.19

	
0.55




	
Attracting investment

	
0.31

	
−0.13

	
0.02

	
0.43

	
0.34

	
−0.39

	
0.48








1 Bold shows the factor value greater than the load factor greater than 0.4.
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