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Abstract: In order to effectively promote sustainable urban development, China has grad- 10 

ually elevated the construction of resilient cities to the level of national development strat- 11 

egy. As one of the residential types with a large number and stock of established commu- 12 

nities, old communities have become a weak point in the development of resilient cities, 13 

and their resilient renovation is still characterized by unstable infrastructure, insufficient 14 

public space, inadequate service facilities, and a lack of emotional creation in neighbor- 15 

hoods. Therefore, this paper discusses the resilience evaluation system of old community 16 

renovation projects based on the urban renewal perspective. Firstly, the evaluation index 17 

system is established by reviewing a large amount of literature and referring to relevant 18 

standards; Secondly, fuzzy analytical hierarchy process and entropy weight method are 19 

selected as the comprehensive weight calculation method of evaluation indexes, and the 20 

cloud model is utilized to establish the evaluation model; Finally, the feasibility and ap- 21 

plicability of the evaluation model were verified by a real case study in Chengdu, Sichuan 22 

Province, China. The results of the study innovatively optimize the resilience theory sys- 23 

tem of the old community renovation project, and provide scientific ideas and methods 24 

for the resilience construction of future old community renovation projects. 25 

Keywords: Urban Renewal; Older Community Renovation Projects; Resilient Commu- 26 

nities ; Integrated Empowerment Approach ; Cloud Modeling 27 

 28 

1. Introduction 29 

Urban Construction in China has entered the middle and late stages of urbanization 30 

[1], and urban development has gradually crossed over from “incremental expansion” to 31 

“stock optimization” [2]. In order to avoid the problems of inefficient land use for urban 32 

construction[3], scarcity of land resources and serious environmental pollution that have 33 

arisen during the period of “incremental expansion”, the relevant departments have pro- 34 

posed that urban planning should follow the law of urban development and gradually 35 

turn to internal stock optimization and urban renewal[4]. The “implementation of urban 36 

renewal action” proposed in the “14th Five-Year Plan” emphasizes that the old neighbor- 37 

hood renovation project is a national key livelihood project, a number of contiguous ren- 38 

 



 

ovation of the neighborhood can be regarded as the old community renovation[5]. There- 39 

fore, in the context of “stock optimization”, the renovation of old communities is an im- 40 

portant part of the promotion of urban renewal. 41 

Resilient cities are one of the current goals of urban renewal and renovation, and 42 

enhancing community resilience is an important part of that[6,7]. The basic requirements 43 

of a resilient community are a well-developed infrastructure and service support facilities, 44 

a fine-tuned renewal and maintenance function, a harmonious and stable social participa- 45 

tion, and an organized teamwork force[8–12]. Older communities are one of the residence 46 

types with a large number and stock of established communities in China, which is the 47 

short board of resilient city construction [13], and the quality of renovation of older com- 48 

munities determines whether the communities in which they are located meet the stand- 49 

ards of resilient cities, but there is still a lack of criteria for evaluating the effect of resilient 50 

renovations of older communities after renovation under the perspective of urban regen- 51 

eration. 52 

Scholars have studied the old community renovation projects based on the perspec- 53 

tives of economy, green building, energy conservation, ageing, social governance and 54 

sponge city [14–19], including the dimensions of renovation participants, forms of reno- 55 

vation, long-term management mechanism, renovation difficulties, and renovation risks. 56 

In terms of the evaluation index system of the old community renovation projects, it 57 

mainly focuses on green renovation, sustainability, residents' satisfaction, comprehensive 58 

benefits, renovation risks[20–25], but lacks the resilience evaluation of the old community 59 

renovation projects. Based on the community resilience perspective, current research is 60 

dominated by the evaluation of the resilience of older neighborhoods prior to remodeling. 61 

In summary, this paper evaluates the old community renovation projects in Chengdu 62 

City, China, from a resilience perspective, analyzes the results of the renovation, and pro- 63 

vides guidance for the subsequent renovation projects to avoid blindness and improve the 64 

efficiency of the renovation, so as to promote the sustainable operation of urban renewal. 65 

2. Materials and Conceptual Framework 66 

2.1 Study Area 67 

Chengdu, Sichuan Province, China is located in Southwest China and is the core city 68 

of the Chengdu-Chongqing City Cluster, one of the five major city clusters in China, and 69 

one of China's “New First Tier Cities”, which was selected as one of China's first pilot 70 

cities for urban renewal in 2024[26]. Since 2020, Chengdu has invested a cumulative total 71 

of 82.7 billion yuan committed to old community renovation projects in 20 districts and 72 

counties[27]. Based on the concept of organic renewal of the city, the renovation project 73 

puts the protection of people's lives and property safety in the first place, makes every 74 

effort to eliminate major safety risks and hidden dangers such as building structure and 75 

gas, comprehensively implements rainwater and sewage diversion renovation, fully so- 76 

licits the wishes of the residents, and focuses on renovating and perfecting the courtyard 77 

support and municipal infrastructure, upgrading the level of community retirement, child 78 

care, medical care, and other public services, and promoting the construction of a safe and 79 

healthy community with sound facilities and a livable life, the construction of complete 80 

residential communities that are safe, healthy, well-equipped, pleasant to live in and well- 81 

managed is being promoted[28]. 82 



 

 83 

Figure 1. The location of the study area in China. 84 

2.2 Research Framework 85 

This study is based on an urban renewal perspective to conduct a resilience assess- 86 

ment of old community improvement projects in order to provide insights for better man- 87 

agement and development, the framework of the study is shown below: 88 

Through literature research, field research, and Delphi method to select evaluation 89 

indexes with high reliability and professionalism, establish the resilience evaluation index 90 

system and evaluation index grading standard for old community renovation projects.  91 

The weights of the indicators are quantified through the comprehensive assignment 92 

method and the cloud model evaluation method to determine the resilience evaluation 93 

level of the actual case projects, verify the practicality of the evaluation model, and put 94 

forward the relevant suggestions for resilience enhancement. 95 

 96 

Figure 2. Research framework. 97 



 

2.3 Indicator System 98 

2.3.1 Evaluation index system construction dimensions 99 

The evaluation dimensions of the resilience of the old community renovation projects 100 

currently lack a unified standard, and most of the existing studies are based on the dimen- 101 

sions of community resilience evaluation, as shown in Table 1. These related community 102 

resilience evaluation models typically address four dimensions: social, environmental, fa- 103 

cility, and organizational [29–33]. Combining the actual situation of Chinese communities 104 

and field visits to survey managers of old communities, this paper selects four dimensions 105 

of social resilience, environmental resilience, facility resilience and organizational resili- 106 

ence as the evaluation dimensions of resilience of old community renovation projects. 107 

Table 1. Community resilience evaluation dimensions. 108 

Assessment model 

Dimensionality 

social resilience 
environmental resili-

ence 

facility resil-

ience 

organizational resili-

ence 

Disaster Resilience of Place 

Model(DROP) 
√ √  √ 

Baseline Resilience Indica-

tors for Communities 

(BRIC) 

√ √ √  

Community Disaster Resili-

ence Framework(CDRF) 
√   √ 

Population, Environment

，

Organized,Physical,Life-

style,Economic,Social 

(PEOPLES) 

√ √ √ √ 

Conjoint Community Resil-

ience Assessment Measure-

ment (CCRAM) 

√   √ 

2.3.2 Evaluation indicator system screening 109 

In order to ensure the applicability of the evaluation index system, 29 evaluation in- 110 

dexes with strong relevance to the resilience of the old community renovation projects 111 

were initially identified through literature research and analysis, summarization of the 112 

standard specifications, and field visits and surveys. As the initial indicator system has 113 

the characteristics of subjective and objective indicators coexisting, this paper adopts the 114 

Delphi method to optimize the initial evaluation indicator system [34]. Firstly, 10 experts 115 

from the Older Community Rehabilitation Program were invited to score the importance 116 

of the indicators according to the Likert scale scoring rules; secondly, the questionnaires 117 

were recovered and the SPSS26.0 software was used to analyze the data from the ques- 118 

tionnaires and eliminate the unqualified indicators. 119 

Prior to inviting the 10 experts mentioned above to score, their competence was 120 

tested by inviting them to fill out a questionnaire on their situation, using an authority 121 

factor. The degree of authority of the expert is determined by the basis on which the expert 122 

makes the judgment and the expert's familiarity with the issue[35], and the quantitative 123 

values are shown in Table 2. 124 

 125 

 126 



 

 127 

Table 2. Assignment of expert judgment basis. 128 

Basis of judgment Degree of basis for judgement Familiarity Factor 
 large middle little extremely familiar 1.0 

practical experience 0.5 0.4 0.3 relatively familiar 0.8 

theoretical analysis 0.3 0.2 0.1 generally familiar 0.6 

domestic and international references 0.1 0.1 0.1 unfamiliar 0.4 

subjective judgment 0.1 0.1 0.1 highly unfamiliar. 0.2 

The degree of expert authority Cr is the arithmetic mean of the basis of judgment 129 

coefficient Ca and the familiarity coefficient Cs .The calculation formula is: 130 

( ) / 2Cr Ca Cs= + , 0.7Cr  is generally considered acceptable. Statistically, the expert 131 

advice in this study was 0.9, 0.9Ca Cs= = , and the average expert authority Cr was 132 

0.9. The result of the study is greater than 0.7, which indicates that the results obtained 133 

from the expert consultation of this study are authoritative. 134 

After the scoring results of the 10 experts were collected, the data were processed 135 

using SPSS26.0 software to calculate the mean, standard deviation, coefficient of variation, 136 

and confidence intervals for each secondary indicator. The results of the expert scoring 137 

data need to satisfy the following three conditions at the same time[36]: mean value ≥ 3.5; 138 

coefficient of variation ≤ 0.3; and lower limit of the confidence interval ≥ 3.0. Therefore, 139 

the three indicators of “residents' education level”, “sense of community identity” and 140 

“community cultural activities” were excluded, and a system of evaluation indicators was 141 

established, which included 9 first-level indicators such as infrastructure stability and 26 142 

second-level indicators such as the completion rate of sewage tasks. At the same time, in 143 

order to ensure the accuracy of expert scoring when conducting case studies, government 144 

norms and standard documents[37–40] such as the Technical Standards for Comprehen- 145 

sive Renovation of Old Urban Residential Areas were consulted to construct a hierar- 146 

chical evaluation standard for the secondary indicators of resilience evaluation. See Ap- 147 

pendix A.1 for more details. 148 

3. Methodology 149 

In order to avoid the subjectivity of the evaluation index assignment, fuzzy analytical 150 

hierarchy process is used as the subjective assignment method[41], and the entropy 151 

weight method is used as the objective assignment method[42]. The former combines ex- 152 

pert scoring values with fuzzy mathematics to weaken the dependence of the results on 153 

data; the latter uses entropy to determine the degree of dispersion of the indicators and 154 

utilizes the variability of the indicators to determine the weights. Based on the above two 155 

methods to calculate the weights of the indicator system, the principle of minimum dis- 156 

criminatory information is introduced into the combination assignment to determine the 157 

comprehensive weights of the indicators. As the evaluation index system has more qual- 158 

itative indicators, the indicators will interact with each other and have an impact on each 159 

other, leading to the ambiguity and complexity of the evaluation process, the cloud 160 

model[43] is chosen to evaluate the resilience of the old community renovation project, so 161 

as to realize the mutual conversion of qualitative indicators and quantitative data. 162 
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 163 

Figure 3. Evaluation methodology and process. 164 

3.1 Comprehensive Empowerment Approach 165 

3.1.1 Subjective weighting calculation 166 

Based on the evaluation indicator system constructed in the previous section, the 167 

subjective weights of the indicators are determined according to the following steps: 168 

(1) Constructing a matrix of prioritized relationships at each level 169 

Prioritization matrix for each level of indicators was constructed by means of the 170 

quantitative scale shown in table 3. The matrix of prioritized relationships is shown in 171 

equation (1), followed by a two-by-two comparison of the indicators at the same level in 172 

turn, which 1,( , 1,2,3..., )ij jiq q i j n+ = = . 173 

11 1

1

( )

n

ij

n nn

q q

Q q

q q

 
 = =  
 
 




 (1)                    174 

Table 3. Prioritized Relationship Matrix Quantitative Scaling Methods. 175 

Scale Connotation Instruction 

0.5 Equally important i and j are of equal importance compared to each other 

0.6 Slightly important i is slightly more important than j when compared to i and j 

0.7 More important i and j are more important than j 

0.8 very important i and j are very important compared to j 

0.9 Absolutely important. i is absolutely more important than j. 

0.1、0.2、0.3、0.4 j compared to i Counter-comparison of the above comparison 

(2) Constructing a fuzzy agreement matrix 176 

Firstly, the relationship values in the prioritized relationship matrix are converted to 177 

fuzzy relationship values based on formula (2), in which ijR denotes the fuzzy relationship 178 



 

value; iq denotes the sum of the elements in the ith row of the prioritized relationship ma- 179 

trix; jq denotes the sum of the elements in the jth column of the prioritized relationship; 180 

and n denotes the order of the prioritized and fuzzy consistency matrices. Then the fuzzy 181 

consistency matrix can be obtained, the two matrices correspond to each other and are of 182 

the same order, the fuzzy consistency matrix is calculated according to equation (3). 183 

0.5
2

i j

ij

q q
r

n

−
= +  (2) 184 

11 1

1

( )

n

ij n n

n nn

r r

R r

r r



 
 = =  
 
 





 (3) 185 

(3) Determine raw weights and raw weight vectors 186 

According to formula (4), the product of each row of the fuzzy consistency matrix 187 

can be calculated to determine the original weight of each indicator, where ig represents 188 

the product of the elements of the first row of the fuzzy consistency matrix, iR represents 189 

the original weight of the first evaluation indicator, and n represents the number of orders 190 

of the fuzzy consistency matrix; ultimately, according to formula (5), we can obtain the 191 

original weight vector N corresponding to the fuzzy consistency matrix. 192 

           n
i ig R=             (4)         193 

            1 2 3( , , ,..., ) , (1,2,3,..., )T

nN g g g g i n= =                       (5) 194 

(4) Determination of normalization weights 195 

In order to ensure the consistency and wholeness of the weight calculation, the orig- 196 

inal weights are normalized according to Equation (6), and the normalized weights of the 197 

evaluation indicators in each level can be obtained through calculation 198 

1 2 3( , , ,..., )T

ng g g g =   199 

1

, (1, 2,3,..., )i
i n

i

i

g
g i n

g
=

= =


 (6) 200 

3.1.2 Objective weighting 201 

In order to ensure the objectivity and practicability of the index weights, 10 old com- 202 

munity renovation projects located in different districts and counties of Chengdu City 203 

were selected as the research samples in this study, and all 10 projects have been com- 204 

pleted renovation and belong to the typical old community renovation projects in 205 

Chengdu City[44]. Using entropy weighting method for data calculation, field research is 206 

conducted first, while experts corresponding to each old community renovation project 207 

are invited to score the importance of each evaluation index in the project using expert 208 

consultation questionnaire, and then the questionnaires are recovered to summarize the 209 

data, and finally the objective weights of the evaluation indexes are derived. 210 



 

 211 

Figure 4. Ten Older Community Renovation Projects in Chengdu City. 212 

(1) Constructing the original evaluation matrix 213 

Assuming that there are m experts and n evaluation indicators, ijr refers to the value 214 

assigned by the ith expert to the jth evaluation indicator and satisfies 215 

0( 1,2,3,..., ;1,2,3,..., )ijr i m n =  the original evaluation matrix R can be obtained ac- 216 

cording to Equation (7). 217 

                        

11 1

1

n

m mn

r r

R

r r

 
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 
 




                       (7) 218 

(2) Data standardization 219 

According to the effect of the evaluation indicators on the evaluation results will be divided 220 

into positive indicators and reverse indicators, the larger the evaluation value of the positive indi- 221 

cators is the better the evaluation results, the smaller the evaluation value of the negative indicators 222 

is the better the evaluation results, and at the same time after the standardization of the data size of 223 

the standardized treatment between 0,1  , standardization of the processing formula as shown in 224 

(8) and (9).  225 

Standardization of positive indicators:
min( )

max( ) min( )

ij ij

ij

ij ij

r r
r

r r

−
=

−
                         (8) 226 

Negative indicators are standardized: ( )
max( )

max( ) min

ij ij

ij

ij ij

r r
r

r r

−
=

−
                        (9) 227 

(3) Determining the magnitude of entropy 228 

The size of entropy value is negatively correlated with the degree of dispersion, the larger the 229 

entropy value of the evaluation index the smaller its degree of dispersion, the smaller the contribu- 230 

tion to the evaluation results, representing the smaller the weight of the evaluation index, where 231 

ijy  represents the weight of the eigenvector of the jth index in the ith evaluation, and je  meets the 232 

weight of the 0je   , the computational formula is shown in (10).  233 
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                         (10) 234 

(4) Determination of the coefficient of variation 235 

The difference index represents the size of the redundancy of the evaluation indicators, the 236 

larger the difference index, the more information the indicator provides, indicating that the indica- 237 

tor has a greater impact on the evaluation results and the more valuable the indicator is, and the 238 

formula is shown in (11). 239 

                                                         1j je = −                       (11) 240 

(5) Determination of objective weights for indicators 241 

By calculating the difference index of the indicators, the weight of the jth evaluation indicator 242 

can be finally determined, and the calculation formula is shown in (12). 243 

1

j

j n

j

i





=

=


                       (12) 244 

3.1.3 Composite weighting calculation 245 

In this study, the principle of minimum discriminatory information is introduced into the 246 

portfolio assignment to determine the combined weights of the indicators. Let i  be the compre- 247 

hensive weight, 
(1)

i  be the subjective weight calculated by fuzzy analytical hierarchy process, 248 

and 
(2)

i  be the objective weight calculated by entropy weight method. In order to ensure the 249 

optimal value of the integrated weights, the optimal objective function min F  is constructed, 250 

and the objective function is solved by the Lagrange multiplier algorithm, and the integrated 251 

weight value of the ith evaluation index is finally obtained[45]. The specific formula is shown 252 

below: 253 

      
(1) (2)

1 1 1

min (ln ) (ln ), 1
n n n

i i
i i i

i i ii i

F
   
 = = =

= + =                       (13) 254 
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

 
=


                    (14) 255 

Therefore, using the above methodology, the weight values of the indicators at each level can 256 

be calculated as shown below: 257 



 

 258 

 259 

Figure 5. The weight values of the indicators. 260 

3.2 Cloud Model Evaluation Method 261 

3.2.1 Determination of the evaluation rating criteria cloud 262 

According to the Criteria for grading resilience evaluation indicators and resilience 263 

evaluation grade interval of the old community renovation project, firstly, we determine 264 

the digital characteristics of the standard cloud map for five evaluation grades, assuming 265 

that the range of values of the ith evaluation interval is
min max,i ix x   , then we can deter- 266 

mine the standard expectation Ex , entropy En , and super-entropy He  according to 267 

Equation (15). 268 

Where expectation Ex represents the middle value of the argument interval, entropy 269 

En is the range of values of the evaluation index, the value of super entropy He  is a con- 270 

stant, which is generally determined according to the fuzzy threshold of the evaluation 271 

variable, referring to the relevant literature, this paper selects one percent of the maximum 272 

value of the evaluation index as the standard cloud super entropy value He  , and then 273 

substitutes the resulting digital features into the forward cloud generator to randomly 274 

generate the standard cloud map[46]. The specific formula is shown below. 275 



 

                      

min max

max min

2

6

i i
i

i i
i

i

x x
Ex

x x
En

He k

+
=

−
=

=

                   (15) 276 

3.2.2 Identification of expert evaluation clouds 277 

Relevant experts of the old community renovation project are invited to score the 278 

second-level indicators according to the resilience evaluation criteria classified in the pre- 279 

vious section, and then the scoring results of each expert are converted into the expecta- 280 

tion Ex , entropy En , and super entropy He of the expert evaluation through the inverse 281 

cloud generator. Then, according to the comprehensive weights of indicators at all levels, 282 

the expectation Ex , entropy En , and super entropy He of the first-level indicators, guide- 283 

line-level indicators, and target level are calculated according to Equation (16). Finally, the 284 

evaluation cloud map of each level of indicators is obtained by the forward cloud gener- 285 

ator [47]. 286 
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                     (16) 287 

3.2.3 Cloud similarity test 288 

On the basis of calculating the resilience evaluation level standard cloud and the ex- 289 

pert evaluation cloud, in order to get the final evaluation results, it is necessary to calculate 290 

the similarity between the standard cloud and the evaluation cloud. Existing calculation 291 

methods mainly include the angle cosine method, the cloud droplet distance method, and 292 

the expectation curve method, which consider the similarity from some single angle and 293 

the calculation process is complicated. Drawing on the research methods of previous 294 

scholars, this paper synthesizes the distance and shape of the cloud diagrams on the basis 295 

of the expectation curve method, in which the distance similarity is determined by the 296 

difference in the expected distance between the standard cloud and the evaluation cloud; 297 

the shape similarity is determined by the entropy and super entropy values between the 298 

standard and evaluation clouds. In this paper, we set the evaluation grade standard cloud 299 

as ( , , )v i i iC Ex En He ，expert evaluation of Cloud as ,( , )v j j jC Ex En He .The specific cal- 300 

culation process is shown below: 301 

(1) Determination of distance similarity 302 

Assuming that the expected value of the evaluation grade standard cloud is
iEx  , the 303 

expected value of the expert evaluation cloud is jEx  , the expected difference distance 304 

between the two is i jd Ex Ex= −  , the overlap area of the two expectation curves is 305 

( )S d  , and the overlap area of the two expectation curves is i jEx Ex= when , so the dis- 306 

tance similarity ( , )d vSim C C of the cloud map is calculated according to Equation (17). 307 



 

                  ( )
( , )

(0)
d v

S d
Sim C C

S
= =                  (17) 308 

(2) Determination of shape similarity 309 

By determining the entropy and super entropy values of the evaluation level stand- 310 

ard cloud and the expert evaluation cloud, the shape similarity of the cloud map is cal- 311 

culated according to Equation (18). 312 

   

2 2 2 2

2 2 2 2

min( ,
( , )

max( ,

i i j j

s v

i i j j

Ex He Ex He
Sim C C

Ex He Ex He

+ +
= =

+ +
                   (18) 313 

(3) Determination of combined similarity 314 

By calculating the distance similarity ( , )d vSim C C and shape similarity 315 

( , )s vSim C C= , the final comprehensive similarity is calculated according to Equation 316 

(19), and the resilience evaluation results of the old community renovation project are 317 

derived according to the principle of maximum affiliation. 318 

                   ( , )v d sSim C C Sim Sim=                     (19) 319 

4. Results and Discussion：a case study in Chengdu City 320 

4.1 Overview of cases 321 

The old community renovation project selected for this paper is located in The New 322 

Gui Dong community renovation project in Xindu District, Chengdu, China, which was 323 

built in the 1980s. Through field research, we found that this community is an old court- 324 

yard community with historical and cultural value in the old city of Chengdu, and at the 325 

same time, there are a large number of unused spaces and unutilized buildings in the 326 

community; the community buildings and facilities are constructed by the independent 327 

investment of various units, and the community's complex population, insufficient in- 328 

vestment, lack of professional guidance, insufficient maintenance and management, and 329 

illegal construction of residents have led to the lack of community living functions and 330 

services, poor quality of living environment, lack of green landscape, and serious block- 331 

age of traffic and road space. environment, lack of greening and landscaping, and seri- 332 

ous traffic and road space congestion. Therefore, The New Gui Dong community, which 333 

has typical problems of old communities, has taken social service leadership as the core, 334 

and has carried out the exploration of urban organic renewal with the goals of improv- 335 

ing community hardware and software facilities, creating a quality living environment 336 

in the community, enhancing the strength of community management services, and im- 337 

proving the satisfaction of the residents. 338 

4.2 Resilience Evaluation of Older Community Renovation Projects Based on Cloud Modeling 339 

4.2.1 Determining the evaluation criteria cloud 340 

First of all, we refer to the classification of community resilience and the numerical 341 

value of the rating scale in the Evaluation Guidelines for Safe and Resilient Cities and 342 

Community Resilience Evaluation Criteria for Old Cities, and divide the resilience scale 343 

into five evaluation levels: “poor resilience”, “general resilience”, “moderate resilience”, 344 

“good resilience” and “excellent resilience”. The scoring intervals for each resilience 345 

level are (0,20], (20,40], (40,60], (60,80], (80,100]. This leads to the evaluation criteria 346 

cloud model eigenvalues. Secondly, the numerical characteristics of the evaluation crite- 347 

ria cloud are computed, and the intervals where unilateral constraints exist are first de- 348 

termined by determining the boundary parameter or the default expectation value Ex , 349 

and then the entropy value En is computed. For example, “poor resilience” has a default 350 



 

expectation of 0 because the scoring interval is unilaterally constrained. Finally, accord- 351 

ing to this paper set the super entropy to take 1% of the maximum evaluation value can 352 

determine the super entropy value He is 1, the above determined cloud model feature 353 

value input into the forward cloud generator, set the number of cloud droplets for 3000, 354 

through the MATLAB software to generate the standard cloud map of resilience evalua- 355 

tion level [48]. 356 

Table 4. Classification of resilience. 357 

com-

men-

taries 

rating 

level 

rating 

scale 
, ,Ex En He  Explanation of resilience levels 

1v  

poor  

resilience 
(0,20] (0,3.33,1) 

The transformed community is not a resilient community, does not 

meet the minimum requirements for the living needs of the resi-

dents, and the community is in an unsafe condition that requires im-

mediate rehabilitation and restoration 

2v  
general 

resilience 
(20,40] (30,3.33,1) 

Transformed communities do not meet resilient communities, a 

small portion of the construction meets the needs of residents' lives, 

communities are in a precarious state, and there is a need for gradual 

improvement of community renovation 

3v  
moderate 

resilience 
(40,60] (50,3.33,1) 

The transformed community is generally in line with a resilient com-

munity and meets the basic safety and living needs of the residents, 

but requires routine maintenance and updating 

4v  
good  

resilience 
(60,80] (70,3.33,1) 

The transformed community better meets the resilient community, 

can improve the residents' living needs, enhance the convenience 

and comfort of the residents' life, and can better maintain the effec-

tiveness of the renovation 

5v  
excellent 

resilience 
(80,100] (90,3.33,1) 

The transformed community fully meets the requirements of a resil-

ient community with sound supporting facilities, a safe and comfort-

able living environment, healthy public activity space, efficient man-

agement organization and a harmonious atmosphere, which can 

maintain the effectiveness of the renovation and achieve sustainable 

development 

4.2.2 Determination of the integrated evaluation cloud 358 

The aforementioned 10 experts were invited to score The New Gui Dong Community 359 

Transformed Project based on the designed Expert Scoring Sheet for Resilience Evaluation 360 

of Older Community Transformed Projects. The scoring results of the experts on the sec- 361 

ond-level indicators are input into the inverse cloud generator, and the expected value 362 

Ex , entropy value En , and super-entropy value He of the digital features of the second- 363 

level indicators are computed, and the evaluation cloud digital features of the first-level 364 

indicators and the indicators of each guideline layer are obtained according to the com- 365 

prehensive weight of the indicators, and the comprehensive evaluation cloud digital fea- 366 

tures of the resilience evaluation index system are finally computed. 367 

(1) Determine the value of cloud digital features for evaluation of second-level indi- 368 

cators 369 

The scoring results of the experts on the second-level indicators are input into the 370 

inverse cloud generator, and the expected value of the digital features of the second-level 371 

indicators, the entropy value, and the super-entropy value are calculated, and the digital 372 

feature values of some of the second-level indicators are shown in Table 5. 373 

 374 

 375 

 376 

 377 



 

Table 5. Evaluation of cloud digital eigenvalues for second-level indicators. 378 

Indicators Ex  En  He  

Emissions task completion rate C1 75.6000 2.3061 1.8093 

Fire-fighting equipment provision rate C2 76.5000 2.8200 2.3350 

Vulnerability of power supply networks C3 79.5000 2.3186 1.8222 

…… 

Security risk assessment C24 84.6000 3.0581 2.5770 

Mental health education C25 78.9000 2.1181 1.6151 

Community disaster drills C26 59.9000 1.8674 1.3534 

（2）Determine the value of cloud digital features for evaluation of first-level indi- 379 

cators 380 

According to the digital eigenvalues of the second-level indicators shown in Table 5, 381 

the evaluation cloud digital features of the first-level indicators are obtained, and some of 382 

the evaluation cloud digital eigenvalues of the first-level indicators are shown in Table 6.  383 

Table 6. Evaluation of cloud digital eigenvalues for first-level indicators. 384 

Indicators Ex  En  He  

Stability of infrastructure B1 74.2742 2.4678 2.0095 

Soundness of public services B2 75.9461 2.0994 1.7180 

Emergency facility security B3 74.0495 1.5005 1.0887 

…… 

Community Relationships B7 76.1347 3.3148 3.4979 

Organizational inputs B8 85.3317 3.0892 2.7161 

Organizational management B9 78.4312 2.1874 1.7861 

（3）Determine the value of cloud digital features for evaluation of Guideline-level 385 

indicators 386 

According to the numerical characteristic values of the first-level indicators shown 387 

in Table 6, in accordance with the comprehensive weights of the resilience evaluation 388 

indicators determined above, the evaluation cloud numerical characteristics of the indi- 389 

cators of each guideline layer can be obtained in turn, as shown in Table 7. 390 

Table 7. Evaluation of cloud digital eigenvalues for guideline-level indicators. 391 

Indicators Ex  En  He  

Social Resilience A1 74.8810 2.0297 1.6851 

Environmental Resilience A2 57.3119 1.9073 1.6382 

Facility Resilience A3 75.3896 3.7484 3.5953 

Organizational Resilience A4 81.6961 2.5379 2.2262 

(4) Determination of cloud digital eigenvalues for comprehensive evaluation of the 392 

target layer 393 

According to the numerical characteristics values of the guideline layer indicators 394 

shown in Table 7, the comprehensive evaluation cloud numerical characteristics of the 395 

resilience evaluation index system of the old community renovation project are calcu- 396 

lated in accordance with the comprehensive weights of the resilience evaluation indica- 397 

tors determined above, as shown in Table 8.  398 

Table 8. Comprehensive evaluation of cloud digital eigenvalues for the target layer. 399 

Name of the target layer Ex  En  He  

Resilience in Older Communities Renovation Project 74.2742 2.4678 2.0095 

The calculated resilience evaluation index system of the old community renovation 400 

project resilience evaluation of the comprehensive evaluation cloud digital features into 401 

the forward cloud generator, you can get the resilience evaluation of the old community 402 

renovation project resilience evaluation of the comprehensive evaluation of the cloud, 403 



 

from the figure can be seen that the resilience evaluation grade and the “good resilience” 404 

grade is the closest, specifically as shown in Figure 6.  405 

 406 

Figure 6. Resilience levels for older community renovation project. 407 

4.2.3 Similarity calculation 408 

In this paper, the shape and distance of the evaluation cloud map are considered 409 

comprehensively, and the similarity calculation method of the comprehensive cloud 410 

model is used to determine the similarity between the cloud map of each evaluation index 411 

and the standard cloud map, and the resilience level of the evaluation index is determined 412 

in accordance with the principle of maximum affiliation. 413 

The results show that the resilience R of this old community renovation project has 414 

the highest similarity with “ good resilience”, with a similarity value of 0.6768; the envi- 415 

ronmental resilience (A2) has the highest similarity with “ moderate resilience”, with a 416 

similarity value of 0.1651; the facilities resilience (A1) and social resilience (A3) have the 417 

highest similarity with “ good resilience”, with similarity values of 0.3523 and 0.3352 re- 418 

spectively; and organizational resilience (A4) has the highest similarity with “ excellent 419 

resilience”, with similarity value of 0.1644. Most of the first-level indicators is in the “good 420 

resilience”, of which the transportation environment (B4), ecological environment (B5) 421 

and the “moderate resilience” has the highest similarity, similarity value of 0.2765, 0.0443; 422 

the organizational input (B8) has the highest similarity with “good resilience”, with a sim- 423 

ilarity value of 0.1206. The results of the similarity results of each level of the indicators 424 

and the resilience level are shown in Table 9. 425 

                          Table 9. Similarity results of resilience evaluation indicators for older community renovation project. 426 

Indicators Poor General Moderate Good Excellent Similarity 

R 0.0000 0.0000 0.0000 0.6768 0.0028 good 

A1 0.0000 0.0000 0.0000 0.3523 0.0022 good 

A2 0.0000 0.0000 0.1651 0.0092 0.0000 moderate 

A3 0.0000 0.0000 0.0000 0.3352 0.0256 good 

A4 0.0000 0.0000 0.0000 0.0445 0.1644 excellent 

B1 0.0000 0.0000 0.0000 0.4733 0.0052 good 

B2 0.0000 0.0000 0.0000 0.2709 0.0054 good 

B3 0.0000 0.0000 0.0000 0.3455 0.0000 good 

B4 0.0000  0.0000  0.2765 0.0216 0.0000 moderate 

B5 0.0000  0.0000  0.0443 0.0079 0.0000 moderate 

B6 0.0000  0.0000  0.0000 0.3625 0.0263 good 



 

B7 0.0000  0.0000  0.0000 0.2545 0.0261 good 

B8 0.0000  0.0000  0.0000 0.0142 0.3934 excellent 

B9 0.0000  0.0000  0.0000 0.1206 0.0277 good 

C1 0.0000  0.0000  0.0000 0.3453 0.0065 good 

C2 0.0000  0.0000  0.0000 0.3067 0.0256 good 

C3 0.0000  0.0000  0.0000 0.0880 0.0562 good 

C4 0.0000  0.0000  1.0185 0.0000 0.0000 moderate 

C5 0.0000  0.0000  0.0000 0.0000 0.6819 excellent 

C6 0.0000  0.0000  0.0000 0.0000 0.5225 excellent 

C7 0.0000  0.0000  0.0000 0.3214 0.0022 good 

C8 0.0000  0.0000  0.0012 0.9405 0.0000 good 

C9 0.0000  0.0000  0.0000 0.0144 0.0110 good 

C10 0.0000  0.0000  0.0000 0.2137 0.0070 good 

C11 0.0000  0.0000  0.0000 0.3302 0.0000 good 

C12 0.0000  0.0000  0.0034 0.4468 0.0000 good 

C13 0.0000  0.0000  0.9378 0.0012 0.0000 moderate 

C14 0.0000  0.0000  0.4325 0.0000 0.0000 moderate 

C15 0.0000  0.0000  0.0000 0.2747 0.0000 good 

C16 0.0000  0.0000  0.0036 0.5994 0.0060 good 

C17 0.0000  0.0000  0.0000 0.0884 0.1604 excellent 

C18 0.0000  0.0000  0.0000 0.2934 0.0036 good 

C19 0.0000  0.0000  0.0000 0.2843 0.0630 good 

C20 0.0000  0.0000  0.0000 0.0000 0.3647 excellent 

C21 0.0000  0.0000  0.0000 0.1094 0.1036 good 

C22 0.0000  0.0000  0.0000 0.0271 0.2940 excellent 

C23 0.0000  0.0000  0.0000 0.0117 0.1158 excellent 

C24 0.0000  0.0000  0.0000 0.0191 0.3436 excellent 

C25 0.0000  0.0000  0.0000 0.0892 0.0310 good 

C26 0.0000  0.0000  0.0437 0.0392 0.0000 moderate 

4.3 Evaluation results and analysis 427 

The results of the study show that the resilience evaluation grade of the case project 428 

is “good resilience”, which can better meet the standards of resilient community construc- 429 

tion, and the evaluation results are in line with the actual situation of the project and the 430 

expected results of the experts, and the specific results are analyzed as follows: 431 

The facility resilience rating is “good resilience”, indicating that The New Gui Dong 432 

community can meet the needs of residents after the renovation, and at the same time 433 

provide diversified public services and emergency services with safety and security. An- 434 

alyzing the secondary indicators, it is found that the community renovation attaches great 435 

importance to the public safety of residents and the health needs of the elderly, but the 436 

coverage rate of the communication network is poor. 437 

The environmental resilience rating is “moderate resilience”, indicating that the en- 438 

vironmental aspects of The New Gui Dong community renovation basically meet the de- 439 

mands of residents. Analysis of the secondary indicators shows that the community has 440 

been able to solve serious parking problems, achieve separation of motorized and non- 441 

motorized parking, and implement orderly separation of household garbage, but areas 442 

such as public green space, green space next to houses, and road green space have not yet 443 

met the requirements of Chengdu for the human environment in old communities. 444 



 

The social resilience rating is “good resilience”, indicating that the renovation of The 445 

New Gui Dong community can enhance residents' sense of belonging and improve their 446 

cohesion. Analysis of the secondary indicators shows that the community can realize res- 447 

idents' self-supervision, self-service, self-study and self-management, and that residents 448 

have a high sense of security and pay great attention to the safety of life.  449 

Organizational resilience is rated as “excellent resilience”, indicating that The New 450 

Gui Dong community focuses on improving organizational investment and organiza- 451 

tional management services. Analysis of the secondary indicators shows that the commu- 452 

nity has set up a diverse party building service program and a community building pro- 453 

gram to improve the quality of life of residents through the implementation of social self- 454 

governance organizations, but it has not conducted many disaster prevention drills due 455 

to the complexity of the community's population and its location in the center of the old 456 

city. 457 

5. Conclusions 458 

In order to optimize, sound and innovate the theoretical system of resilience evalua- 459 

tion of old community renovation projects, this paper proposes a resilience evaluation 460 

model for the effectiveness of old community renovation projects based on the perspective 461 

of urban renewal. The evaluation system advocates timely attention to and understanding 462 

of the real use feelings of the relevant subjects, in order to judge the rationality and accu- 463 

racy of the renovation strategy program. The evaluation system takes into account differ- 464 

ent standards in different countries as well as national and international research litera- 465 

ture, while incorporating the results of the community field research. The main conclu- 466 

sions drawn from this study are summarized below: 467 

(1) Establishment of an evaluation indicator system. Firstly, a list of factors affecting 468 

the resilience of renovation projects in older communities was established through a com- 469 

bination of literature research and field research. Secondly, based on the evaluation di- 470 

mensions of community resilience at home and abroad, an evaluation index system con- 471 

taining 9 first-level indicators, such as infrastructure stability, and 26 second-level indica- 472 

tors, such as the completion rate of sewage tasks, was identified using the four dimensions 473 

of facility resilience, environmental resilience, social resilience and organizational resili- 474 

ence as the evaluation guideline layer. Unlike previous studies, this evaluation system 475 

fully encompasses the understanding and knowledge of urban renewal, while providing 476 

a more simplified and balanced assessment tool for the renovation of older communities. 477 

fuzzy analytical hierarchy process and entropy weight method 478 

(2) Constructing a resilience evaluation model. Fuzzy analytical hierarchy process 479 

and entropy weight method are selected to combine the calculation of indicator weights, 480 

and this comprehensive assignment method can reduce the subjectivity of the calculation 481 

of fuzzy hierarchical analysis method as well as the extremity of the calculation of entropy 482 

weight method. Secondly, the cloud model is used to determine the resilience evaluation 483 

level of indicators at all levels and the resilience evaluation level of the research object, 484 

and the cloud model can convert quantitative data and qualitative concepts to each other, 485 

so as to accurately calculate the project resilience evaluation results. 486 

(3) A renovation project for an older community in an area was selected as a case for 487 

analysis. Using the evaluation model established in this paper, the resilience evaluation 488 

result of the project is “good resilience”, and the construction meets the construction 489 

standard of resilient community. The results of the study are basically consistent with the 490 

actual situation, indicating that the evaluation model established in this paper is feasible 491 

and practical. 492 

The renovation of old neighborhoods is an important part of urban renewal. This 493 

study is able to provide a scientific and reasonable evaluation of the renovation project of 494 



 

the old community, which is not only conducive to the continuous tracking of the resili- 495 

ence change of the old community, but also able to provide a decision-making basis for 496 

the renewal and renovation work to improve the quality of life of the local residents in the 497 

long term. This study focuses on the rationalization of data sources, but there are some 498 

limitations. At present, the renovation project of the old community mostly focuses on a 499 

single project, which is territorial and limited, while the goal of the renovation of the old 500 

community will change dynamically with the development of the times. In future re- 501 

search, differentiated resilience evaluation models based on geographic and temporal dis- 502 

tinctions will also be considered to deepen resilience research on the development of older 503 

communities. 504 



   

 

 
 

Appendix A 505 

Appendix A.1 506 

Table A1. Criteria for grading resilience evaluation indicators. 507 

Di-

men-

sion 

First-

level in-

dex 

Second-level index Description Unit Poor General Moderate Good Excellent 

Social 

Resili-

ence 

(A1) 

Stability 

of infra-

structure 

(B1) 

Emissions task 

completion rate 

(C1) 

User satisfaction with 

whether sewage dis-

charges affect daily life 

% ＜60 [60,70) [70,80) [80,90) ≥90 

Fire-fighting equip-

ment provision rate 

(C2) 

Availability of qualified 

fire-fighting facilities 
% ＜70 [70,80) [80,90) [90,95) ≥95 

Vulnerability of 

power supply net-

works (C3) 

Time to restore power to 

customers after a power 

outage occurs in the com-

munity 

Hours ≥9 [5,9) [3,5) [1,3) ＜1 

Communications 

network coverage 

(C4) 

User access to the net-

work as a percentage of 

the total resident popula-

tion 

% ＜85 [85,90) [90,95) [95,98) ≥98 

Public area surveil-

lance coverage (C5) 

Coverage of surveillance 

devices installed in public 

areas 

% ＜50 [50,60) [60,80) [80,90) ≥90 

 508 
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Di-

men-

sion 

First-

level in-

dex 

Second-level index Description Unit Poor General Moderate Good Excellent 

Social 

Resili-

ence 

(A1) 

Sound-

ness of 

public 

services 

(B2) 

Elderly Care Ser-

vices (C6) 

Community support ser-

vices for the elderly 
/ 

Un-

matched 

Fewer 

services 

provided 

Provision of 

services gen-

erally com-

plete 

Fuller provi-

sion of ser-

vices 

Provides a very full 

range of services 

Elderly Care Ser-

vices (C6) 

Community support ser-

vices for the elderly 
/ 

Un-

matched 

Fewer 

services 

provided 

Provision of 

services gen-

erally com-

plete 

Fuller provi-

sion of ser-

vices 

Provides a very full 

range of services 

Medical services 

(C7) 

Community medical ser-

vices 
/ 

Medical 

services 

with 

clinics 

and 

pharma-

cies 

Medical 

institu-

tions with 

health 

service 

stations, 

clinics 

and phar-

macies 

With com-

munity 

health ser-

vice centers 

Community 

health ser-

vice centers 

and city (dis-

trict) hospi-

tals to form a 

medical con-

sortium con-

struction 

Community health 

service centers and 

provincial hospitals 

form a medical con-

sortium building 

Intelligent Manage-

ment Services (C8) 

Community wisdom 

management service level 
/ 

Un-

matched 

Less com-

plemen-

tary smart 

manage-

ment ser-

vices 

Comes with 

basic smart 

management 

services 

A more com-

plete set of 

intelligent 

management 

services 

Well-supported in-

telligent manage-

ment services 

Emer-

gency fa-

cility se-

curity(B3) 

Emergency shelter 

area per capita (C9) 

Ratio of emergency shel-

ter area to total resident 

population 

m2/per

son 
＜1 [1,1.5) [1.5,1.8) [1.8,2.1) ≥2.1 
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 513 

Di-

men-

sion 

First-

level in-

dex 

Second-level index Description Unit Poor General Moderate Good Excellent 



 

Social 

Resili-

ence 

(A1) 

Emer-

gency fa-

cility se-

curity(B3) 

Emergency stock-

pile(C10) 

Adequacy of community 

preparedness for emergen-

cies 

/ 

No 

stock-

pile of 

emer-

gency 

supplies 

Insuffi-

cient ma-

terial re-

serves 

Guarantee of 

emergency 

supplies to 

meet needs 

Adequate 

amount of 

materials in 

the emer-

gency stock-

pile to basi-

cally meet 

the needs of 

the popula-

tion 

The emergency 

stockpile is well 

stocked with mate-

rials that fully meet 

the needs of resi-

dents, and there is 

also cooperation 

with supermarkets, 

restaurants, hospi-

tals and other ser-

vice points 

Emergency access 

(C11) 

Access for the protection of 

human life in the event of 

emergencies 

/ 

Large 

amount 

of debris 

and ve-

hicles 

occupy-

ing the 

passage-

way, 

which is 

not ac-

cessible 

on a 

daily 

basis 

Small 

amount of 

debris 

and vehi-

cles occu-

pying the 

passage-

way, 

which is 

not acces-

sible on a 

daily ba-

sis 

There are a 

small num-

ber of block-

ing and occu-

pying the 

road, the 

daily traffic 

conditions 

are average 

There is no 

blocking and 

occupation 

of the road, 

daily access 

is good, to 

meet the 

emergency 

vehicle traffic 

There is no block-

ing and occupying 

the road, the daily 

traffic condition is 

good, to meet the 

emergency vehicle 

traffic, the road sur-

face is not broken, 

with perfect road 

marking 

Envi-

ron-

mental 

Resili-

ence(A

2) 

Transpor-

tation en-

viron-

ment(B4) 

Parking space ra-

tionalization (C12) 

Ratio of number of parking 

spaces to total number of 

dwelling units 

% ＜30 [30,50) [50,65) [65,70) ≥70 

Community road 

network density 

(C13) 

Ratio of total road mileage 

in the community to the 

area of the community 

km/ 

km² 
＜4 [4,6) [6,8) [8,10) ≥10 

Di-

men-

sion 

First-

level in-

dex 

Second-level index Description Unit Poor General Moderate Good Excellent 



 

Envi-

ron-

mental 

Resili-

ence(A

2) 

Ecological 

environ-

ment(B5) 

Community Green-

ing Rate (C14) 

Percentage of community 

area covered by various 

types of green space in the 

community 

% ＜15 [15,25) [25,35) [35,40) ≥40 

Waste Sorting(C15) 
Community management 

of waste segregation 
/ 

No 

waste 

separa-

tion and 

disposal 

system 

in place 

Lack of 

support-

ing facili-

ties and 

pollution 

of the 

commu-

nity envi-

ronment 

Supporting 

equipment 

for the do-

mestic waste 

collection 

and disposal 

system is in-

adequate, 

and individ-

ual waste 

separation 

collection 

containers 

and waste re-

moval tools 

are untidy 

There is a 

perfect sys-

tem for col-

lecting, 

transporting 

and dispos-

ing of do-

mestic gar-

bage, sup-

porting the 

setting up of 

public notice 

boards and 

publicity col-

umns, and 

the removal 

of garbage 

does not pro-

duce second-

ary pollu-

tion. 

There is a perfect 

system for collect-

ing, transporting 

and disposing of 

domestic garbage, 

with a reasonable 

layout of garbage 

classification collec-

tion containers, and 

the surrounding 

area is kept clean 

and tidy, not bro-

ken or overflowing, 

and the removal of 

garbage does not 

produce secondary 

pollution. 

Facil-

ity Re-

sili-

ence 

(A3) 

Learning 

capacity 

of the 

popula-

tion(B6) 

Awareness of dis-

aster prevention 

and self-help 

among the popula-

tion (C16) 

Percentage of residents 

with awareness of disaster 

prevention and self-help as 

a percentage of the total 

resident population 

% ＜60 [60,70) [70,80) [80,90) ≥90 
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Di-

men-

sion 

First-

level in-

dex 

Second-level index Description Unit Poor General Moderate Good Excellent 

Learning 

capacity 

Emergency skills 

for residents (C17) 

Percentage of residents 

with emergency response 
% ＜20 [20,40) [40,60) [60,80) ≥80 



 

Facil-

ity Re-

sili-

ence 

(A3) 

of the 

popula-

tion(B6) 

skills out of the total resi-

dent population 

Commu-

nity Rela-

tion-

ships(B7) 

Resident anticipa-

tion (C18) 

Percentage of residents 

regularly participating in 

community activities as a 

percentage of the total 

resident population 

% ＜10 [10,20) [20,30) [30,40) ≥40 

10,000 Number of 

emergency volun-

teers (C19) 

Ratio of the number of 

emergency volunteers to 

the total resident popula-

tion 

Per-

sons 

per 

10000 

＜2 [2,4) [4,6) [6,8) ≥8 

Or-

gani-

za-

tional 

Resili-

ence 

(A4) 

 
Community Lead-

ership (C20) 

Comprehensive evalua-

tion of community man-

agement in the commu-

nity 

/ 

The ab-

sence of 

commu-

nity-

based 

party 

organi-

zations 

and the 

very 

weak 

capacity 

to deal 

with 

emer-

gencies 

Absence 

of com-

munity-

based 

party or-

ganiza-

tions and 

weak ca-

pacity to 

deal with 

emergen-

cies 

The existence 

of commu-

nity-based 

party organi-

zations with 

an average 

capacity to 

deal with 

emergencies 

Community-

based party 

organiza-

tions are in 

place and 

have a strong 

capacity to 

deal with 

emergencies 

Community grass-

roots party organi-

zations are well es-

tablished and have 

a very strong ca-

pacity to deal with 

emergencies 

Di-

men-

sion 

First-

level in-

dex 

Second-level index Description Unit Poor General Moderate Good Excellent 

 

Organiza-

tional in-

puts(B8) 

Community self-

governing organi-

zations (C21) 

Richness of community 

self-governing organiza-

tions 

a ＜2 [2,4) [4,6) [6,8) ≥8 



 

Social institutions 

(C22) 

Social institutions provid-

ing assistance to the com-

munity 

a ＜1 [1,3) [3,5) [5,7) ≥7 

Organiza-

tional 

manage-

ment(B9) 

Emergency prepar-

edness(C23) 

The community has an 

operational emergency re-

sponse plan 

/ 

No 

emer-

gency 

plan in 

place 

Small 

number 

of irregu-

larities in 

the prepa-

ration of 

emer-

gency 

plans 

Emergency 

preparedness 

basically 

meets the 

norms 

Emergency 

plans are 

more opera-

tional 

Formulation of dif-

ferent types and 

levels of emergency 

plans that are 

standardized and 

operable 

Security risk assess-

ment (C24) 

Frequency of safety haz-

ard assessments in the 

community 

Times/

year 
＜6 [6,8) [8,10) [10,12) ≥12 

Mental health edu-

cation (C25) 

Frequency of community-

organized mental health-

related educational activi-

ties 

Times/

year 
＜6 [6,8) [8,10) [10,12) ≥12 

Community disas-

ter drills (C26) 

Frequency of community-

organized publicity and 

education activities re-

lated to disaster preven-

tion and mitigation 

Times/

year 
＜1 [1,2) [2,3) [3,4) ≥4 
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