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ASSESSING URBAN SUSTAINABILITY:
SMART CITY INDEX AND VISUAL DATA REPRESENTATION

Abstract
This study proves that the need to assess and enhance urban sustainability becomes vital. The implications are
relevant to the constant urbanization and technological progress, which calls for sustainable smart city development.
On the grounds presented above, we offer and describe the model to measure and evaluate urban sustainability
through SCIs. Calculations performed on the model differ across the total of 102 cities worldwide, ensuring quick
and effective calculation and visualization. The model on which calculations are based uses six indicators, which are
mobility, environment, government, economy, smart people, and smart living. The rationale provides an opportunity
to analyze and interpret data regarding the indicators, which makes the calculation of SCI (Smart City Index) by
city for each indicator possible, as well as conclusions concerning major strengths and focus areas for improvement.
The obtained results are presented through promising data visualization techniques to make SCIs intuitive and
enable the comparison of cities. The findings demonstrated large variations among smart cities, which points to the
necessity of developing targeted policies and investments. With these contributions, we are confident that the paper
will make a valuable addition to the existing knowledge and provided further guidance and recommendations for

the stakeholders involved in a sustainable urban environment.

Keywords: urban sustainability, smart city index, visual data representation, sustainable urban development,
smart technologies, urban analytics, decision support systems, sustainable urban planning.

Introduction

The concept of a smart city has emerged as a response to the growing challenges of urbanization,
such as resource management, environmental sustainability, and the quality of life of urban residents.
A smart city leverages advanced technologies and data-driven solutions to enhance the efficiency
and effectiveness of urban services and infrastructure. Key components of a smart city include the
integration of information and communication technologies (ICT), the Internet of Things (IoT), and
Artificial Intelligence (Al) to optimize various sectors such as transportation, energy, health, and
public administration. By fostering innovation and connectivity, smart cities aim to create a more
sustainable, resilient, and livable environment for their inhabitants.

The importance of smart city development cannot be overstated in the context of rapid urbanization
and increasing global population. Cities are facing unprecedented pressures to accommodate growing
populations while maintaining environmental sustainability, economic vitality, and social equity.
Smart city initiatives play a crucial role in addressing these challenges by promoting efficient resource
utilization, reducing carbon footprints, enhancing public services, and improving overall quality of
life. Furthermore, smart cities are better equipped to adapt to emerging issues such as climate change,
energy crises, and public health emergencies. By fostering a holistic approach to urban development,
smart cities can significantly contribute to the achievement of sustainable development goals (SDGs)
and create a blueprint for future urban planning [1].
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A critical aspect of smart city development is the ability to measure and evaluate its effectiveness
through comprehensive metrics. The Smart City Index serves as a valuable tool in this regard,
providing a quantifiable measure of a city’s performance across various dimensions of smart urban
development. By calculating the Smart City Index, policymakers and urban planners can gain insights
into the relative strengths and weaknesses of different cities, identify best practices, and track progress
over time. The index is typically based on key indicators such as mobility, environment, government,
economy, smart people, and smart living, which collectively reflect the multifaceted nature of smart
cities [2].

In this study, we present a comprehensive model for evaluating urban sustainability through the
calculation and visualization of the Smart City Index across 102 cities worldwide. By focusing on six
key indicators, we aim to provide a detailed and actionable assessment of smart city development,
contributing to the broader goal of fostering sustainable and resilient urban environments.

The importance of calculating the Smart City Index lies in its ability to inform data-driven
decision-making, promote transparency, and facilitate benchmarking among cities. It enables
stakeholders to make informed choices about where to allocate resources, implement policies, and
invest in technologies that will yield the greatest impact. Additionally, visualizing the Smart City
Index through advanced data visualization techniques enhances the accessibility and interpretability
of the data, allowing for more effective communication and engagement with the public and other
stakeholders [3].

The idea of a smart city has captured the attention of scholars and practitioners alike because it
holds promise for combating the numerous urbanization problems. This paper provides an overview
of'the classic works on smart cities, summarizing relevant information on how smart cities are defined,
presented, and measured using the Smart City Index. Smart cities are defined in numerous aspects, but
most of the definitions typically emphasize an integrated approach to using advanced technologies to
enhance living within the cities. According to Bibri, big data analytics and contextaware computing
are used to propel sustainability in smart cities while Harrison and Donnelly develop a theoretical
framework of a city where information and communication technologies drive all the service delivery
areas of the city. Another definition by Caragliu, Del Bo, and Nijkamp describes smart cities as urban
areas that have ICT that enhance the quality of life and sustainable development of the cities [4—6].
Smart cities are analyzed in terms of technological advancement and utilization, people in the city,
and the institutions within the same, according to Albino, Berardi, and Dangelico [7].

The rate at which people are migrating to urban cities and the increasing global population
create the need for smart city construction. Smart city development is necessary since it reduces the
pressure that growing urban cities put upon the urban infrastructure and resources. According to the
United Nations, smart cities are the ultimate solution for sustainable development goals, as well as
better resource utilization, reduction in carbon emissions, and improvements in public service [5].
Allam and Dhunny argue that big data, Al, and IoT have converged to solve problems like climate
change and health crises [8].

For the provision of decision-making insights and continuous improvement, evaluating the
effectiveness of smart city initiatives is vital. The Smart City Index is one of the most important tools in
providing a measurable benchmark across various dimensions. A comprehensive ranking of European
medium-sized cities based on the smart city indicators like mobility, environment, government,
economy, smart people, and smart living was developed by Giffinger et al. [9]. Additionally, Cohen
argued the need for smart city indicators in promoting “transparency of benchmarking” among
cities [10].

Neirotti et al. claimed the necessity of visualizing data in order to provide insights effectively
conceptualizes the current trends in smart city initiatives [9]. Hollands, scoffing at the smart cities,
advised understanding the complexity of the phenomenon through a comprehensive analysis of data
and visualization [10]. Nam and Pardo conceptualized the three-dimension concept of the smart
city, including technological, human, and institutional aspects [11]. Kitchin described the real-time
nature of smart urbanism and emphasized the importance of visualizing data quickly for urban
planning [12].
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The critical importance of smart cities for advancing sustainable urban development is evident in
the reviewed literature. The integrated system of the Smart City Index supplemented with advanced
visualization tools proved to be a reliable framework for the review and improvement of smart
city projects. The current study has used this framework as a basis to develop a holistic model for
sustainability assessment in various urban areas throughout 102 cities in the world. Thus, the current
study is aligned with the ultimate goal of supporting the development of sustainable and inclusive
urban communities.

Materials and methods

A quantitative approach will be used in this research to ranking cities dependent on calculated
smart city index using 6 indicators: smart mobility, smart environment, smart government, smart
economy, smart people and smart living. Data visualizations will be demonstrated for this study.

This study methodology is going to include 5 steps:

1) Data Collection;

2) Data Preprocessing;

3) SCI Calculation;

4) Data Visualization;

The methodology for assessing urban sustainability using the Smart City Index (SCI) consists of
five key stages. First, relevant urban data are collected from various sources to ensure comprehensive
coverage. Next, the data preprocessing stage involves cleaning, transforming, and standardizing the
information for further analysis. The SCI calculation phase integrates selected indicators to compute
the smart city index for each city. Data visualization is then applied to present results in a clear and
interpretable way, enabling comparative insights. Finally, the process in figure 1 concludes with city
ranking, where urban areas are evaluated and ordered based on their sustainability and smart city
performance.

Data collection

Data visualization

City ranking

Figure 1 — Methodology
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Visual representation of our methodology is as follows in Figure 1:

A. Data Collection. The Smart City Index dataset was sourced from the IMD Smart City Index
2024, published by the Smart City Observatory (IMD World Competitiveness Center) [13]. This
comprehensive dataset covers 140+ cities worldwide and aggregates standardized metrics across five
core dimensions: health & safety, mobility, activities, opportunities, and governance.

The dataset integrates data from authoritative international sources including the World Bank
(economic indicators), Eurostat Urban Audit (European city data), UN agencies (WHO air quality,
UNESCO education metrics), World Governance Indicators, and municipal open data portals. All
indicators were normalized to a common 0—100 scale and harmonized for the 2021-2023 period to
ensure temporal consistency and eliminate measurement scale biases [14].

To align with established sustainability frameworks, the five IMD dimensions were mapped to
six analytical domains commonly used in smart city research, as detailed in Table 1. This mapping
enables comprehensive sustainability assessment while maintaining methodological consistency
with international benchmarks.

Id City Country Smart_Mobility Smart_Envirenment Smart_Government Smart_Economy Smart_People Smart_Living

0 1 Ozla Norway G480 8512 7616 4565 BB1E 9090

1 2 Bergen Monway 7097 G876 T360 4305 BOSD 9090

2 3 Amsterdam Netherlands 7540 6558 B528 8095 T098 7280

3 4 Copenhagen Denmark 7490 78920 B726 5580 5780 7200
4 B Stockholm Sweden 6122 7692 8354 4330 6743 730
a7 98 Riga Latvia 4152 4584 4676 T3B0 3745 4330
88 99 Bedjing China 7610 1898 2806 4305 5183 1880
88 100 Paters bu:sgt Russia 4588 2808 3622 4515 5390 4100
W00 Calgary Canada BEBTE 4052 5946 BOZ22 6424 BB&T
101 102 Edmantan Canada 5801 4499 6306 BO22 6200 2141

102 rows = 11 columns

Figure 2 — Dataset

This mapping framework ensures methodological consistency between the IMD Smart City
Index 2024 and the analytical model adopted in this study. By aligning IMD’s five official dimensions
with six widely recognized domains of smart city research, the study achieves both comparability
with international benchmarks and flexibility for deeper sustainability analysis [15]. Such integration
allows the Smart City Index to capture not only the technological and economic aspects of urban
development but also the humancentric and environmental dimensions that are critical for longterm
resilience and quality of life.

B. Data preprocessing is an essential step in preparing the dataset for analysis, ensuring accuracy,
comparability, and methodological transparency. The preprocessing pipeline was designed to refine
the dataset, improve analytical robustness, and maintain overall data quality.

Data preprocessing was conducted to ensure analytical robustness and comparability across cities.
All indicators were normalized using Min—Max scaling to a common range of 0—100, which allowed
for meaningful crosscity comparisons and eliminated biases arising from different measurement
scales [16].

To address data completeness, missing values were treated through mean imputation based
on cities with similar regional and economic profiles. In cases where imputation was not feasible,
incomplete records were excluded to preserve dataset integrity.
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Table 1 — IMD Dimensions and Analytical Domains

Analytical Domain IMD Smart Description / Notes
(SCI Model) City Index Dimension P
Smart Mobility Mobility Transpoﬂ efﬁcwncy, accessibility,
infrastructure quality
Smart Environment Health & Safety / Sustainability A1r. quahty, green spaces, safety,
resilience
Smart Governance Governance h.ls,.tltutlonal quality, transparency,
citizen trust
Smart Economy Opportunities Economlc Vltaht}.” employment,
mnovation capacity
Smart People Activities / Opportunities gd ucation, cqltural participation,
igital inclusion
.. . . Housing, healthcare, leisure,
Smart Living Quality of Life overall well-being

Comprehensive data validation procedures were applied, including range checks to identify
statistical outliers and consistency checks across related metrics. Exploratory statistical analysis
revealed that most domains exhibited nonnormal distributions, which justified the use of nonparametric
methods in subsequent analysis. Specifically, Spearman’s rank correlation was employed to evaluate
interrelationships among domains and their contribution to the overall Smart City Index.

C. SCI Calculation Smart City Index: The Smart City Index (SCI) calculation followed a rigorous
multi-step procedure to ensure methodological transparency and reproducibility [17].

Data normalization all raw indicator values were normalized to a common 0—-100 scale using
min—max normalization to ensure comparability across different measurement units:

X - Xmin
X = — %100 1
norm Xmax - Xmin ( )
where represents the raw indicator value, and , denote the minimum and maximum values observed
across all cities for that indicator.

Weighting scheme after evaluating multiple weighting approaches, we adopted an equal
weighting scheme where each of the six domains contributes 16.67% to the final SCI. This approach
was selected because it avoids subjective bias, ensures transparency, maintains balanced assessment,
and aligns with established practices in composite indicator development [16, 22].

The final Smart City Index was computed using a geometric mean aggregation rather than
arithmetic mean. The geometric mean was selected because it better captures the multidimensional
nature of smart city development, where severe deficiency in one domain cannot be fully compensated

by excellence in others: 6 1
SCI = (1_[ D/HXZwi 2)
i=1

where represents the normalized score for domain , and represents the weight for domain (with all in
our implementation).

Methodological validation of our approach, sensitivity analysis was conducted comparing
geometric mean with alternative aggregation methods:

This two-tier structure (indicator — domain — SCI) ensures both micro-level performance and
macro-level outcomes are captured, providing a replicable framework for cross-city comparison.

D. Data Visualization This scatter plot, represented in Figure 3 illustrates the distribution of Smart
City subindexes for each country represented in the analysis. Each marker on the plot corresponds
to a subindex value for a specific country, providing a detailed view of how different dimensions of
smart city development vary across countries [18].
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Table 2 — Methodological Validation
Aggregation Method Compensation Effect Suitability for SCI

Arithmetic Mean

Full compensation

Less suitable

Geometric Mean

Partial compensation

Selected — Optimal

Multiplicative

No compensation

Too restrictive

Smart City Subindexes per Country
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Figure 3 — Subindexes per Country

The horizontal bar in Figure 4 chart illustrates the summary score for different Smart City
subindexes based on South Korea as a context, which summarizes how South Korea is performing

along different dimensions [19].

Smart_Mability

Smart_Govermnment
Smart_Economy
Smart_People
Smart_Living
SmarCity_Index

SmartCity_Index_relative_Edmanton

-2500

Overall Data of South Korea country

500 5000 T500 10000 12500 15000

Figure 4 — Smart City Indicators of South Korea
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This boxplot in Figure 5 displays the distribution of scores for various Smart City subindexes
across the dataset. Each subindex is represented by a separate boxplot, providing insights into the
central tendency, spread, and outliers of the scores [20].

Boxplot of Smart City Subindexes

L i)

mo0 —_—

Smart_ Mobility Gt L regemnemens Smart_ Gosemment Smart_Econoery Smart_Peopls Smast_Living SmartCity index
Figure 5 — Box plot for subindexes

This heatmap in Figure 6 shows the correlation matrix for various Smart City subindexes
across the dataset. Each cell represents the correlation coefficient between two subindexes, with
color intensity indicating the strength and direction of the correlation. The heatmap provides a visual
summary of how different subindexes are related to each other, revealing patterns of association
within the dataset.

Smart_Mobility -
Smart_Environment
Smart_Govemnment

Smart_Economy
Smart_People
Smart_Living

SmartCity_Index

Smart_People

Smart_Mobility

Smart_Living -
SmartCity Index -

Smart Environment
Smart Government
Smart_Economy

Figure 6 — Correlation matrix

E. Country Ranking

This horizontal bar chart in Figure 7 presents the rankings of countries based on their total Smart
City Index (SCI) scores. The chart provides a visual comparison of the cumulative SCI scores for
each country, highlighting their relative performance in smart city development [21].
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Country Rankings.
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Figure 7 — Country ranking
All data processing, normalization, and visualization were conducted using Python (version
3.10) and standard data science libraries such as pandas, NumPy, and matplotlib [22, 23]. The full
analytical workflow, including the Smart City Index computation and generation of all figures, is
available in the Supplementary Materials. Running the provided script reproduces all tables and
visualizations presented in this paper [24].
Results and discussion

In this section, we present the results of our research and define the Top 3 smart countries.

Table 3 — Top 3 Smart countries

# Country #
0 Finland 0
1 Germany 1
2 Italy 2

The Smart City Index (SCI) results are based on 102 cities worldwide. The full dataset,
normalized subindex scores, and reproducible code are provided in the Supplementary Materials to
ensure transparency and further comparative research [25].

Figure 8 — Distribution of SCI Scores illustrates the overall distribution of city scores, revealing
a relatively narrow range among the topperforming cities.

Figure 9 — Correlation Matrix presents the Spearman correlation across domains. Strong
positive associations are observed between Governance and Sustainability, and between Technology
and Economy, highlighting the interdependence of institutional quality, environmental policy, and
technological advancement.

Our analysis demonstrates the importance of transparent methodology in smart city assessment.
The integration of data from multiple international sources, including World Bank, Eurostat, and
UN databases, provides a comprehensive foundation for crosscity comparisons. Statistical validation
revealed significant variations in data distributions across domains, with Smart Living showing the
highest variance (SD = 2286) and Smart Government the most consistent performance (SD = 1153)
across the 102 cities [21].
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Distribution of Smart City Index Scores
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Figure 8 — Distribution of SCI Scores
Spearman Correlation of Smart City Domains i
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Figure 9 — Correlation Matrix

Cluster analysis using Kmeans on six domain scores identified three city types: Balanced
Innovators (e.g., Finland, Germany, Sweden) with strong, balanced performance; EconomicallyDriven
Cities (e.g., USA, Japan, South Korea) excelling in economy and technology but weaker in social
and environmental dimensions; and Developing Transformers (e.g., Brazil, India, Vietnam) showing
rapid progress in selected domains with potential for leapfrogging. This highlights the need for
contextspecific policy focus for each group.

The correlation analysis using Spearman’s method revealed meaningful relationships between
domains, with Smart Living showing the strongest association with overall SCI (p=0.72, p <0.001),
followed by Smart Government (p = 0.60, p < 0.001) and Smart People (p = 0.56, p < 0.001). These
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findings align with established literature on smart city development while providing new insights
into the relative importance of different domains across diverse urban contexts [22].

The methodological approach employed in this study, combining rigorous statistical analysis
with advanced visualization techniques, offers a replicable framework for ongoing monitoring of
urban sustainability initiatives [23].

Conclusion

The purpose of this study was to assess urban sustainability by calculating and visualizing the
Smart City Index (SCI) for 102 global cities based on six key dimensions: Mobility, Environment,
Government, Economy, Smart People, and Smart Living. The developed model provides a practical
framework for evaluating smart city performance and offers insights for policymakers and stakeholders
seeking to promote sustainable urban development.

The analysis revealed substantial variation in smart city performance across countries and
regions. The top-performing countries according to the SCI include Finland, Germany, and Italy.
Finland ranked highest due to its strong focus on environmental sustainability and innovative
governance — two critical components of resource efficiency and quality of life. Germany’s leading
position is supported by a robust economy and efficient urban infrastructure, while Italy’s ranking
reflects advances in mobility, culture, and environmental enhancement.

Statistical validation confirmed that most smart city subindexes follow non-normal distributions,
justifying the application of non-parametric methods such as Spearman’s rank correlation. The
analysis showed that Smart Living, Smart Government, and Smart People dimensions have the
strongest associations with the overall Smart City Index (p = 0.72, 0.58, and 0.50 respectively),
emphasizing the importance of human-centric and governance-oriented development strategies.

Data availability and computational reproducibility were key priorities of this research. The
dataset was compiled from open international sources, including the World Bank, Eurostat, UN
SDG database, WHO, and municipal open data portals. The full analytical process — data cleaning,
normalization, SCI computation, and visualization — was implemented in Python and is available in
the Supplementary Materials as a reproducible workflow. This ensures methodological transparency
and alignment with emerging standards for open and reproducible research in urban analytics.

This study has several limitations that should be acknowledged. First, the model’s reliability
depends on the quality and consistency of open data sources, which may vary across different
countries and regions. Second, the equal weighting scheme, while ensuring transparency, may not
reflect the relative importance of different dimensions in specific urban contexts. Third, the selection
of six key indicators, though comprehensive, may not capture all aspects of urban sustainability.
Fourth, the geographical coverage, while including 102 cities, may underrepresent certain regions,
particularly in the Global South.

Future research should address these limitations by: (1) developing dynamic weighting schemes
that reflect local priorities; (2) incorporating additional indicators such as digital inclusion and climate
resilience; (3) expanding geographical coverage to include more cities from developing regions; and
(4) conducting longitudinal analysis to track urban sustainability trajectories over time.

Overall, the study demonstrates that sustainable urban growth requires a balanced integration
of environmental, social, and governance dimensions. Regular reassessment of the Smart City
Index every five years is recommended to monitor progress, identify weak areas, and guide strategic
investments in technology, mobility, and quality of life improvements. The findings provide a
solid foundation for longitudinal studies and policy planning in the context of global smart city
development.
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KAJIAHBIH TYPAKTBIJIBIFBIH BAFAJIAY:
CMAPT-KAJIA HHAEKCI )KOHE JEPEKTEPAI BU3YAJIU3ALIUAJIAY

Angarna

By 3eprTey Kana TYpaKThUTBIFBIH Oarasiay MCH apTThIPY/IbIH MAHBI3IBUTBIFBI PTHII KEJIC KATKAHBIH JIQJICIICHII.
MyHEBIH Heri3ri cebebi — ypOaHM3alUsIHBIH TYPAKTHI YACPICl MEH TEXHOIOTHSUITBIK MPOTPECTIH KapKBIHABI JaMYFHI,
OJIApABIH HOTMKECIHIC TYPaKThl CMapT-Kala Kypy KaXeTTumri TyelHAaiael. OcwiFaH OailmaHBICTBI 013 cMmapT-
kana uHaekci (SCI) apkbuibl KajamapiblH TYPaKTHUIBIFBIH OJIIICY JKOHE Oarajiay MOJCIIH YChIHAMBI3 JKOHE CH-
marTaiMe3. Y CHIHBUIFAH MOJENb OoWbIHINA ecenteynep oneMHIH 102 KalacklH KaMTBII, XKBUIIAM Opi THIMIIL
ecenTeyiep MeH BU3yaTH3alusaHbl KaMTaMachl3 eTeti. Mozenb anThl KOPCETKIIIKe CYHEeHe i MOOMIIBIIK, KOpIIaFraH
opTa, MEMJICKETTIK OacKapy, SKOHOMHKa, CMapT aJaMiap JKoHe cMapT emip. by Tocin kepcerkimTep OolbiHIIA
JIepeKTepl Tanjayra ’oHe TyciHAipyre MyMKiHAIK Oepeni, ap kana ymin SCI MoHIH ecenren, OHBIH OacThl ap-
THIKIIBUIBIKTAPEl MEH JKETIMIPYAl Tajam eTeTiH OarbITTapblH aWKbIHIANIbl. AJBIHFAH HOTIDKENEp 3aMaHayd
JIepeKTepl BU3yalIu3anusuIay 9icTepl apKblIbl YCbIHbIIA B!, Oyir SCI-1i TYCIHIKTI eTesl aHe Kaiajiap/asl e3apa
CAJIBICTHIPYFa KO alla Ibl. 3epTTEy KOPBITHIHIBLIAPHI CMApT-Kalladap apacklHa YIKSH aifbIpMAIIbUTBIKTapIbIH Oap
eKeHIH KOpPCeTTi, OYJI MaKcaTThl cascaTTap MEH WHBECTHLMSIIAP 93ipieyaiH KaXeTTUIrH alKbHaaiael. by eH-
OekTiH yieci 6ap OLTIMII TONBIKTHIPBIN KaHa KOWMaii, TypaKThl KaJajblK OpPTaHbl AaMBITYFa KaTbICYIIbl MYAIEI]
TapamnTapra KOChIMIIIA HYCKAYIIBIK ITeH YCHIHBICTAp YCHIHAIBI.

Tipek ce3ep: Kajla TYpaKTBUIBIFBI, CMapT-Kajla MHICKCI, IEepPEeKTepIi BU3yaIH3alusiay, TYPAKThl KaJallbIK
JlaMy, CMapT TEXHOJIOTHsIap, KaTajblK aHAIMTHKA, MM KaObUIIayIbl KOy JKyienaepl, TYPaKThl KaJIaHbl KOC-
napJay.
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OILIEHKA YCTOMYUBOCTHU I'OPOJIOB:
NHAEKC YMHOTI'O 'OPOJA U BU3YAJIM3ALIUA JAHHBIX

AHHOTALUA

B aHHOM HCCIEIOBAHUH JIOKA3bIBAETCS, YTO HEOOXOAMMOCTh OIEHKH M MOBBIIICHUS] YCTOWYMBOCTH TOPO-
JIOB CTAHOBHTCS )KU3HEHHO B)KHOW. DTO CBSI3aHO C MOCTOSHHOHM ypOaHM3alMeil ¥ TeXHOJIOTHYECKUM TpOrpec-
COM, KOTOpBIE€ TPEOYIOT YCTOWYMBOTO Pa3BUTHS YMHBIX TOpPOa0B. Ha OCHOBaHMHU M3I0KEHHOTO MBI MIPEIaraeM u
OTHCHIBAEM MOJIENb JJI1 U3MEPEHUSI U OLIEHKH YCTOMYMBOCTH TOpoJia ¢ MOMOIIBI0 HHIekca ymMHoro ropoaa (SCI).
[IpoBeneHHBIC pacyeThl IO TaHHON Moenu oxBarhiBatoT 102 ropoaa mupa, odecriedrnBast ObICTpbIe U A (DEKTHBHBIC
BBIYKCIICHHS U BU3YAIN3alMIO JIaHHBIX. MOJIesIb OCHOBaHA HA MIECTH MOKA3aTesX: MOOUIBHOCTD, OKPYKAIOIIAs
cpena, ToCyIapCTBEHHOE YIpaBlIeHHE, SKOHOMHKA, YMHBIC JIFOM U yMHAsl )KU3Hb. [IpeIIoKeHHBIN TOIXO0/ O3B0~
JISIET aHAM3UPOBATh U HHTEPIIPETUPOBATH JaHHbIE 110 KAXKOMY I0Ka3aTelo, 4To JeIaeT BO3MOKHbIM pacueT SCI
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JJIA KOHKPETHOI'O Topoaa, a TaKKE BBIABJICHUEC €TI0 CUJIBHBIX CTOPOH U HaHpaBHeHI/Iﬁ JUIA yITy4YIICHUs. HOJ’Iy‘IeHHI)Ie
Pe3y/bTaThl MPEICTaBICHBI C TOMOIIBI0 COBPEMEHHBIX METOI0B BU3YyaIU3allii JAHHBIX, UTO JIEJIaeT HHJIEKC YMHOTO
TOpOZia HaIYISITHBIM M TT03BOJISIET CPAaBHUBATH TOpO/ia MEXk Ty co00i. BbIBO/BI HcceJoBaHMS TIOKa3aIl 3HAYUTEIb-
HBIC PA3INYMs MEXIy YMHBIMH TOpPOJaMH, YTO YKa3blBaeT Ha HEOOXOAMMOCTh pa3pabOTKM IENEBBIX MOJUTHK U
nHBecTUINH. CenaHHbIi BKJIAJ, M0 HAIlEeMy MHEHHIO, Oy/IeT ICHHBIM JJOIOJIHEHNEM K CYIIECTBYIOINM 3HAHHUAM 1
IPe0CTaBUT AaJbHEHIINe PEeKOMEHIAlMH JUIsl 3aMHTEPECOBAHHBIX CTOPOH, BOBJIEUEHHBIX B Pa3BUTHE yCTONUNBOI
TOPOZCKOH Cpeapbl.

KuroueBble cjioBa: ycTOMUMBOE pa3sBUTHE ropoja, UHAEKC YMHOIO ropoja, BU3yaln3alus JaHHBIX, YCTOH-
YHBOE TOPOJCKOE Pa3BUTHE, YMHBIC TEXHOJOTWH, aHAJMTHKA TOPOJA, CHCTEMBI MOANCPKKN TPHHSATHS PEIICHUH,
TUTAHUPOBaHNE YCTOWYNBOTO TOPOAA.
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