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 With the increase in the population living in cities, the need to adapt urban development to 
the priorities of citizens more than before. In order to achieve a livable city  must to examine 
the current state of the city and inform the city managers about planning. For this purpose, 
there are various methods to check the current situation of the city. One of these location-
based methods is the use of the global Topsis with GIS. In this study, livability was analyzed 
using 6 layers including: access to green space, transportation, public libraries and museums, 
urban traffic, restaurants and medical services in 49 neighborhoods of Bojnord city. The 
results showed that the development of Bojnord city has not been the same and the central 
part is better than the new parts of the city despite the older texture. Also, its central and 
eastern parts have better conditions than other parts of the city, and the southern part was 
shown to be very unsuitable. The results of this research are highly consistent with previous 
research. Therefore, it is suggested that, in addition to the development of all neighborhoods 
of the city, the southern, southwestern and eastern parts of the city should be prioritized. 

 
 
 
 

1. Introduction  
 

At the beginning of the 20th century, only about 15% 
of the world's population lived in cities, but with the 
intensification and growth of urbanization since 1950, in 
2007, more than half of the world's population lived in 
urban areas (Baker et al. 2022; Buckner et al. 2019). It is 
estimated that by 2050, more than 72% of the world's 
population will live in cities. Therefore, nowadays, 
special attention has been paid to the quality and living 
conditions of people and human settlements in cities, and 
concepts such as livability have become the subject of 
interest in research and research in recent decades 
(Bayat et al. 2019; Pilleron et al. 2019). At this time, being 
among the most livable cities in the world is an honor for 
policymakers and planners who seek to improve the 
position of their cities at the top of the sustainable urban 
development competition (Oviedo et al, 2022; 
Carpentieri et al. 2020). Livability, which is a concept 
with multiple interpretations and definitions (Sujatha et 
al, 2023; Huang et al. 2018), is often defined as suitable 
for humans, for life and providing good quality of life, 
sustainability, identity and community health (Yeung et 
al. 2022; Leng et al. 2022). This concept is used to 

evaluate the performance of cities, in terms of the 
standard of living that it provides for residents, and 
includes the best to the worst standard of living. 
Although the history of studies in this field goes back to 
the 1970s, the recent popularity of research on this 
concept is related to the diverse measurable 
characteristics and criteria of livability at different local, 
urban and rural scales (Noroozian et al, 2012; Steels 
2015). The selection of indicators for studying and 
measuring viability is very vital and important, it has 
considerable variety and frequency (Srichuae et al. 
2016). Obviously, the indicators are a tool for 
understanding the existing conditions, and on the other 
hand, they show the trends and transformations that 
have occurred during a certain period. Therefore, their 
choice is an important and debatable issue (Chen et al. 
2016; Plouffe et al, 2010). In this regard, it is important 
to pay attention to the indicators and variables that have 
the most repetition in livability studies at the city level, 
and to pay attention to the facilities, infrastructure and 
native culture of the studied community, on the other 
hand (Hosingholizade et al. 2020; Ezeh et al. 2017). 
Bojnord city is the capital of the newly established 
province of North Khorasan, which has grown and 
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expanded rapidly since 2004, with a population, and 
various rool. 

Due to the extensive economic, social and cultural 
changes caused by the political consequences of Bojnord 
city, which have affected the city and urbanization 
process in this region. Therefore, information and study 
of the livability of the current situation and future plans 
for the city of Bojnord are essential. 

The current research was conducted with the aim of 
evaluating the livability of Bojnord city using Topsis 
techniques. By studying the literature and the 
background of the research done in measuring and 
evaluating livability inside and outside the country, in 
this study, access to green spaces, restaurants, libraries 
and museums, medical services such as hospitals and 
pharmacies, the state of transportation and traffic as the 
indicators affecting the livability of Bojnord city are 
studied. 
 

2. Method 
 

2.1. Study area 
 

Bojnord city is the capital of North Khorasan province 
and is located in the northeast of Iran. This city is built in 
the foothills of Aladagh mountain range. According to the 
census of Iran Statistics Center, this city has a population 
of 233,810 people and 68,753 households.  Bojnord city 
has 49 neighborhoods, which is the study area of the 
current research. This city has a cold and semi-arid 
climate based on Kopen criteria. The average rainfall of 
Bonjord city is 260 mm per year. 
 

 
Figure 1. Iran and the study area 

 
 

2.2. Determining criteria and collecting data 
 

To select the evaluation criteria, first, a number of 
available sources in this field were reviewed and then the 
expert's point of view related to urban livability was 
collected. Since the local conditions are different in each 
place, similar criteria were combined with each other 
and the existing criteria were localized at the local level. 
In this research, six criteria were used to investigate 
urban livability: green space, restaurants, traffic, medical 
centers, transportation, and restaurants. In selecting 
data, the full year of 2022 was used as the basis for data 

collection, and all data was extracted from Google map 
and Google traffic archive. 
 
 
2.3 Global Topsis 
 
2.3.1. Assign weight to criteria 

 
The weight of the criteria obtained is based on the 

best-worst method. So, the most weight was given to the 
criteria of access to medical services. The least weight 
was given to the criterion of access to restaurants. 
 
Table 1. criteria and weights(uncertainty=0.08) 

Criteria W Criteria W 

medical services 0.3 traffic 0.11 
green space 0.19 Transportation 0.23 
Library and museum 0.09 Restaurant 0.08 

 
 
2.3.2. Standardization of criteria 
 

The requirement for combining the criteria layered in 
MCDA methods is their scaling (without dimensioning). 
This was done by the score range method. In this method, 
each of the criteria is normalized based on its minimum 
or maximum nature with one of the Equations 1 or 2 and 
it was placed in the range between zero and one. 
 

( ) ( min( )) /ik ik ik kV a a a r= −
 

(1) 

  

( ) (max( ) ) /ik ik ik kV a a a r= −
 

(2) 

 
In Equations 1 and 2, V(aik) is the normalized value of 

the criterion, aik is the initial value of the criterion, 
min(aik) and max(aik) are the minimum and maximum 
values of the criterion. Also, rk is the range of changes 
initial values of the criterion. 
 

 
2.3.3. Calculation the distance between each option 
from positive and negative ideal points 

 

The geometric distance between each option for 
positive and negative ideal points, also known as 
similarity to positive and negative points, is calculated 
using Equations 3 and 4: 
 

* 2( ( ))k k iksi W V V=  −
 

(3) 

  
2

*( ( ))i k ik kd W V V=  −
 

(4) 

 
In equations 3 and 4, si is the distance between the 

positive ideal point of the i-th option, di is the distance 
between the negative ideal point of the i-th option, Wk is 
the total weight of the criterion, Vk* and Vk* are the 
maximum and minimum standardized values of the kth 
criterion, respectively. 
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2.4. Determining how close each option is to the ideal 
solution 
 

At this stage, using two parameters obtained from 
equations 3, 4 and 5, the degree of proximity of each 
option to the ideal solution is calculated. 
 
2.5. Ranking criteria 
 

In the last step, the criteria available in the study area 
are ranked with integers and positive numbers starting 
from one. The number one represents the best Criteria, 
while the quality of the Criteria decreases as the rank 
increases. 
 

 

3. Results  
 

Livability is a broad concept and has various 
dimensions, so it can be measured based on various 
criteria. In this research, according to the available data, 
the urban livability of Bojnord has been studied by 
emphasizing the criteria of medical centers, green 
spaces, libraries and museums, transportation, traffic 
and restaurants using the global Topsis model. 
 

 
Figure 2. The results of the global Topsis in 5 different 

classes 
 
 

4. Discussion 
 

According to the processing done on the data and 
analysis of the results, it can be seen that the city of 
Bojnord has many inconsistencies in different localities. 
If we examine each of the six criteria case by case, we can 
see that the central parts of the city, with an older texture, 
have relatively better conditions for urban livability, but 
in the southern parts, these accesses are weaker. 

By processing every layer used in this research and 
examining their perspective, we can have a better 
understanding of the situation of each parameter in the 
city. By combining 6 layers using the global Topsis and 
preparing the output map and classifying the results into 
5 classes including very favorable, favorable, acceptable, 

unfavorable, completely unfavorable, a suitable location 
for urban areas can be found. The results of the research 
are largely consistent with the research of 
Hosingholizade et al in 2023. In their research, they used 
the Global OWA method with an ORness of 0.5. 

 

5. Conclusion  
 

The output of the map from global Topsis and the 
examination of each of the six layers will lead to a better 
understanding of the distribution of the previous 
facilities and will show a clear vision of the path ahead to 
achieve the planned goals. Therefore, due to the 
importance of studying urban livability in recent years 
and the direct impact of these evaluations on the 
planning and design of cities and various industries, it is 
necessary to be careful in determining the weight, 
choosing the appropriate layer and pixel size. Also, the 
results of this study can lead to the evaluation of policies, 
the ranking of places, the development of management 
strategies and urban planning with the view of livability 
in the studied area. On the other hand, facilitating the 
understanding and prioritization of issues for urban 
planners and managers in order to promote urban 
livability, and to city managers help with prioritizing and 
meeting the needs of different neighborhoods. Another 
important result is the new residential settlements that, 
despite the design in the last few years, did not give any 
priority to livability, and the older neighborhoods are in 
a much better condition. 
 

References  
 

Baker, R. E., Mahmud, A. S., Miller, I. F., Rajeev, M., 
Rasambainarivo, F., Rice, B. L., ... & Metcalf, C. J. E. 
(2022). Infectious disease in an era of global 
change. Nature Reviews Microbiology, 20(4), 193-
205. https://doi.org/10.1038/s41579-021-00639-z 

Bayat, R., Ashrafi, K., Motlagh, M.S., Hassanvand, M.S., 
Daroudi, R., Fink, G., and Künzli, N., 2019, Health 
impact and related cost of ambient air pollution in 
Tehran, Environmental research, 176, P.108547. 
https://doi.org/10.1016/j.envres.2019.108547 

Buckner, S., Pope, D., Mattocks, C., Lafortune, L., Dherani, 
M., and Bruce, N., 2019, Developing age-friendly 
cities: an evidence-based evaluation tool, Journal of 
Population Ageing, 12(2), 203-223. 
https://doi.org/10.1007/s12062-017-9206-2 

Carpentieri, G., Guida, C., and Masoumi, H.E., 2020, 
Multimodal Accessibility to Primary Health Services 
for the Elderly: A Case Study of Naples, 
Italy, Sustainability, 12(3), 781. 
https://doi.org/10.3390/su12030781 

 Chen, S., Cerin, E., Stimson, R., and Lai, P.C., 2016, An 
objective measure to assessing urban quality of life 
based on land use characteristics, Procedia 
Environmental Sciences, 36, 50-53. 
https://doi.org/10.1016/j.proenv.2016.09.009 

Ezeh, A., Oyebode, O., Satterthwaite, D., Chen, Y. F., 
Ndugwa, R., Sartori, J., & Lilford, R. J. (2017). The 
history, geography, and sociology of slums and the 
health problems of people who live in slums. The 
lancet, 389(10068), 547-558. 
https://doi.org/10.1016/S0140-6736(16)31650-6 

https://doi.org/10.1038/s41579-021-00639-z
https://doi.org/10.1016/j.envres.2019.108547
https://doi.org/10.1007/s12062-017-9206-2
https://doi.org/10.3390/su12030781
https://doi.org/10.1016/j.proenv.2016.09.009
https://doi.org/10.1016/S0140-6736(16)31650-6


6th Intercontinental Geoinformation Days (IGD) – 13-14 June 2023 – Baku, Azerbaijan 

 

  285  

 

Hosingholizade, A., Jelokhani, M., Mahsa, N., & Hajilo, F. 
(2020). Spatial analysis and evaluation of urban 
spaces from the elderly-friendly city perspective 
(Study area: District 6 of Tehran, Iran). Geographical 
Urban Planning Research (GUPR), 8(2), 371-389. 
https://doi.org/10.22059/JURBANGEO.2020.29577
1.1215 

Huang, N. C., Kung, S. F., & Hu, S. C. (2018). The 
relationship between urbanization, the built 
environment, and physical activity among older 
adults in Taiwan. International journal of 
environmental research and public health, 15(5), 
836.  https://doi.org/10.3390/ijerph15050836 

Leng, H., & Han, B. (2022). Effect of Environmental 
Planning on Elderly Individual Quality of Life in 
Severe Cold Regions: A Case Study in Northeastern 
China. Sustainability, 14(6), 3522. 
https://doi.org/10.3390/su14063522 

Noroozian, M. (2012). The elderly population in iran: an 
ever-growing concern in the health system. Iranian 
journal of psychiatry and behavioral sciences, 6(2), 1-
6. 

Oviedo, D., Sabogal, O., Duarte, N. V., & Chong, A. Z. (2022). 
Perceived liveability, transport, and mental health: A 
story of overlying inequalities. Journal of Transport & 
Health, 27, 101513. 
https://doi.org/10.1016/j.jth.2022.101513 

Pilleron, S., Sarfati, D., Janssen‐Heijnen, M., Vignat, J., 
Ferlay, J., Bray, F., & Soerjomataram, I. (2019). Global 
cancer incidence in older adults, 2012 and 2035: a 
population‐based study. International journal of 
cancer, 144(1), 49-58. 

Plouffe, L., & Kalache, A. (2010). Towards global age-
friendly cities: determining urban features that 
promote active aging. Journal of urban health, 87(5), 
733-739.  https://doi.org/10.1007/s11524-010-
9466-0 

Srichuae, S., Nitivattananon, V., & Perera, R. (2016). Aging 
society in Bangkok and the factors affecting mobility 
of elderly in urban public spaces and transportation 
facilities. Iatss Research, 40(1), 26-34. 
https://doi.org/10.1016/j.iatssr.2015.12.004 

Steels, S. (2015). Key characteristics of age-friendly cities 
and communities: A review. Cities, 47, 45-52. 
https://doi.org/10.1016/j.cities.2015.02.004 

Sujatha, V., Lavanya, G., & Prakash, R. (2023). Quantifying 
Liveability Using Survey Analysis and Machine 
Learning Model. Sustainability, 15(2), 1633. 
https://doi.org/10.3390/su15021633 

Yeung, W. J. J., & Lee, Y. (2022). Aging in East Asia: new 
findings on retirement, health, and well-being. The 
Journals of Gerontology: Series B, 77(3), 589-591. 
https://doi.org/10.1093/geronb/gbab055 

 
 

 
 

https://doi.org/
https://doi.org/10.22059/jurbangeo.2020.295771.1215
https://doi.org/10.22059/jurbangeo.2020.295771.1215
https://doi.org/10.3390/ijerph15050836
https://doi.org/10.3390/su14063522
https://doi.org/10.1016/j.jth.2022.101513
https://doi.org/10.1007/s11524-010-9466-0
https://doi.org/10.1007/s11524-010-9466-0
https://doi.org/10.1016/j.iatssr.2015.12.004
https://doi.org/10.1016/j.cities.2015.02.004
https://doi.org/10.3390/su15021633
https://doi.org/10.1093/geronb/gbab055

