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Abstract

The vitality is one of the main criteria for cities with high quality planning and design. Lively urban
environments create social interactions, increase social capital and place attachment. The aim of this paper is to
analyze the relationship between urban vitality and Place attachment in Qaen city. This study is a survey
research and data collection tool is a questionnaire. The sample size is 382 citizens of Qaen city, which is
calculated using the Cochran formula. Independent variables of this research are urban vitality indicators
(access, social dynamics, economic vitality, urban security, street design, furniture, urban spaces lighting, urban
landscape, and readability) and dependent variable, is sense of place attachment. For analysis of the
relationship between variables, the k-Nearest Neighbors model (K-NN) and Randomized Forest Algorithm
(RF)have been used. The vitality indicator consists of 28 items, that averages of 17 items are not at the
appropriate level and 11 of them are at acceptable level. In general, the urban vitality is low in Qaen city. Also,
the mean of the sense of place is at a moderate level. According to the output of the models, the K nearest
neighbor method provides better results than the random forest model. K-NN model simulated impact of vitality
on place attachment with a correlation coefficient of 0.82 and an error level of 0.66 and a risk of estimating of
0.435. Therefore, this model can correctly simulate place attachment in 57% of cases. Based on the model
generated by the random forest algorithm, the access variable has the most and legibility has the least effect on
the sense of place attachment in the city of Qaen.

Key words: urban vitality, sense of place attachment, K-nearest neighbor, random forest algorithm, Qaen city.

Extended Abstract

Introduction:

Vitality as a component of the overall quality of urban design of an environment can affect the
location Belong and Improve the social health of citizens Hence the need to enhance the vitality of
urban spaces and urban neighborhoods emerge as one of the paradigms in urban planning. The
ultimate goal of urban planning is to provide suitable living conditions in the city and urban
residential environments that are closely related to the concept of vitality and livability of the city. A
city where people live should be inviting and create a passionate environment. In the cities of Iran, the
component of vitality has not received much attention. Influenced by the dominance meaningless
without regard to the background and nature of traditional neighborhoods, the conquest of material
factors over the spiritual, and the dominance of machines over humans. And used at the same level as
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urban divisions. The continuation of such a trend has made the civic life of neighborhoods and urban
spaces lack vitality. At the same time, the physical spaces of neighborhoods in Iranian historical cities
were influenced by various factors, including cultural, social, natural, and so on. Increasing urban
vitality, on the one hand, makes the population living in a city more willing to stay, and on the other, it
also attracts a population that intends to migrate to the metropolitan areas of the country. In this
research, we try to study the relationship between the vitality of urban spaces and the sense of
belonging of citizens to the city of Qaen. The importance of this research is that location belongs to an
important role in the development of any city; On the other hand, location affiliation reduces
migration from one region to another. This is largely felt in the South Khorasan region. The increase
in location Belong is influenced by various factors, one of which is urban vitality. Therefore, the
purpose of this study is to model the relationship between urban vitality and sense of belonging using
k-nearest distance and random forest algorithm in Qaen.

Methodology:

The research method is applied in terms of descriptive-analytic nature and the method of data
collection is library and field method. The population of the study is the population of Qaen with about
42323 populations (according to the year 1395). The sample size is based on Cochran method of 382
persons and the sampling method is simple random. This study investigates the relationship between
vitality index and sense of belonging. The vitality index includes variables such as accessibility, social
dynamics, economic vitality, urban security, passage design, furniture, urban lighting, urban
landscape and readability. In this study variables of vitality index are considered as independent
variables and sense of belonging as dependent variable. In this study, K-nearest neighbor and random
forest were used to model the independent variables of urban vitality and the dependent variable of
sense of belonging.

Results and discussion:

Among the variables related to the urban vitality index, urban access had the highest score and
urban furniture had the lowest score. The sense of belonging in the city of Qaen is at a moderate level,
with only "this is where | want it" somewhat lower. Thus, the level of satisfaction of the citizens of
Cain is at a moderate level, and none of the sense of belonging is at a very high level. In this study,
two methods of K nearest neighbor and random forest were used to model the independent variable
(urban vitality) and the dependent variable (sense of belonging). Performance evaluation of the K-NN
model shows that the model simulated the sense of belonging with a correlation coefficient of 0.82
with a 0.66 error rate and a risk estimate of 0.435. Therefore, this model was able to correctly
simulate the sense of belonging in 66% of cases. Evaluation of other statistical indices shows that this
model overall simulates the sense of belonging less than the observed value. That is, the model shows
a negative bias. But this bias is not much to distort the model's results. As such, the mean and
standard deviation of the sense-of-belonging variable simulated by the model have very little
difference with the observed values of these two statistical indicators. Evaluation of model validation
criteria shows that with 200 trees in addition, the best results are obtained with the least modeling
error but also the error rate is stable and achieves a consistent trend. As this model was able to
accurately simulate the sense of belonging based on independent variables with error of 0.82, 0.68 in
32% of cases. Important in this modeling process is the negligible bias. t is noteworthy that with
respect to residual mass factor (CRM), although the model overall has a negligible bias, the
simulation values are more than the observed values. But fitting the observed and simulated sense of
belonging values and comparing the mean and standard deviation of these two data sets show that the
random forest model failed to estimate the upper and lower values of the sense of belonging variable
with a slight error, as in the K-NN model. In general, the K-NN model exhibits much higher flexibility
than the RF model in simulating the sense of belonging. According to the outputs of the models, the K-
nearest neighbor method had better results than the random forest model. The performance of the K-
NN model show that the model simulated the sense of belonging with a correlation coefficient of 0.82
with an error rate of 0.66 and an estimated risk of 0.3535. Therefore, this model was able to correctly
simulate the sense of belonging in 66% of cases.
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Conclusion:

According to the model created by random forest algorithm respectively accessibility variables,
social dynamics, economic vitality, urban security, passage design, furniture, urban spaces lighting,
urban landscape and readability have the most to least effect on sense of belonging in Qaen city. The
reason that accessibility variables have the most impact on sense of belonging is due to the existence
of proper passageways in the city of Qaen, and some variables such as simplicity and urban landscape
and readability that have the least impact on sense of belonging are due to their weakness in the city.
The vitality index consists of 28 items with an average of 17 not good and 11 items are acceptable.
Also, the sense of belonging is at a moderate level. One of the reasons for the weakness of urban
vitality in Qaen is the weak economy of the city. This is also due to the lack of appropriate potentials
for private sector investment.
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