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The 1966 Tashkent earthquake occurred on 26 April in
the Uzbek SSR destroying most of the buildings in the
city, killing between 15 and 200 people and

leaving between

200,000 and

300,000 homeless.
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Historical context - rebuilding of Tashkent

In 1970, the Soviet republics and other countries
provided aid to rebuild Tashkent as a model Soviet
city with wide streets, parks, monuments, and
apartment blocks
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Rapidly growing Tashkent
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Tashkent city inbound trips from surrounding areas

The expansion of Tashkent and its surrounding
conglomerate, particularly following the independence

from the Soviet Union, has led to significant growth in the MESKSENEE
railway sector. Currently, three railway lines connect
Tashkent with its surrounding areas.
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Limited railway Infrastructure

» Problem: The current railway infrastructure in
the Tashkent region is sparse, with only a few \
main lines connecting the city to surrounding C""“Eg S Jramin
areas. This limits the ability to increase S
passenger transport capacity. ‘ minhi Y

» Impact: Due to the limited number of railway Nacgrbek
lines, public transport alternatives to private
vehicles are insufficient, leading to increased
traffic congestion and a reliance on personal med e
cars

Aanmryaap /A/
> Socio-economic relevance: As the Axam’p‘

Y3GEKV|c7aH

population grows and the economy expands, ke ) Main line

with  more employers and higher car High speed line
ownership, the limited railway infrastructure ‘ Over ground metro
becomes inadequate to meet  the
transportation needs.
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Socio-economic factors affecting railway transport volume
Year 2019 2020 2021 2022

Passenger traffic by public railway

11170,1 2962,2 3392,1 3976,9
(thousand people)

Dependant
variable

GDP per capita (thousand UZS) 52095,9 57884,5 71372,4 82174,5

Permanent population (thousand
people)

Employed population (thousand
people)

Number of enterprises (units) 106703 131508 152778 164547

5408,4 5513,6 5670,3 5802,1

2415,5 2420,7 2539,8 2575,6

Number of vehicles per 1000 inh.
(units)

Average salary (UZS) 2403258,15 2774064,55 3394259,8 4012608,75
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226,8 2511 274,4 297,3

Statistical data of Tashkent, Uzbekistan (2020-2022) from the official Statistics Agency website under the President of Uzbekistan.
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Methodology

Passenger

Correlation analysis: Used Excel’'s traffic by

GDP per capita public

correlation function to measure the (thousand UZS) (J,a"wa'd
ousan

strength and direction of people)
relationships between variables. 2019 52096, 11170,1
. . . 2020 57884,5 2962,2
Regression analysis: Applied 2021 71372,4 3392,1
y g 2022 82174,5 3976,9
Excel's regression tools to model

H 1 H H Passenger traffic by public railway (thou. capita (thousand UZS)

and quantify relationships, using e Yo

outputs like coefficients and R-  [REREEENEE 0,59744509 1
squared values. SUMMARY OUTPUT

Passenger traffic by public railway by GDP
per capita y=-0,1715x+ 16674

12000 R*=0,3569
10000

8000

6000

4000 . o °

2000

per capita

0
0 10000 20000 30000 40000 50000 60000 70000 80000 90000

Gross domestic product per capita
(thousand UZS)

Passenger traffic by public railway by GDP

Scatter plots: Created scatter plots
in Excel to visually assess data IR 0,59744509

R Square 0,356940635

relationships and flt Of regreSSion Adjusted R Sq 0,035410953
mOde IS Standard Erro1 3816,0867

Observations 4

Regression Statistics

ANOVA

Same process has been carried out 5 Hs F___ SgniicanceF
fOI‘ a” SOCIO_economIC faCtOrS Regression 1 16166328 16166328 1,11013277 0,40255491

Residual 2 29125035,4 14562517,7
Total 3 45291363,4

Coefficients Standard Error t Stat P-value Lower95%  Upper95% Lower95,0% Upper95,0%
Intercept 16674,46376 10892,4458 1,53082825 0,26546956 -30191,948 63540,8754 -30191,948 63540,8754
GDP per capite -0,171506159 0,16277671 -1,0536284 0,40255491 -0,8718778 0,52886549 -0,8718778 0,52886549
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Data consideration and results

Scatterplot of data analysis between 2020-2022

Passenger traffic by pu tf""" railway by GDP Passenger traffic by public railway by GDP
per capita y = -0,1715% + 16674

A = 0,3568 per Cﬂpitﬂ y= 0,0414x + 528,04

@ R =0,8772

]

a
i} 10000 20000 30000 40000 S0000 S0000 70000 E0000 90000

Grogs domestic product per capita
[thousand UZE)

[. %
[=]
o
E
B
2 E
R
:;E
o B
13
B
&
g
£

0 10000 20000 30000 40000 S0000 &0000 FOOOO 80000 BO000

Gross doemestic preduct per capita
(thousand UZS)

Passenger traffic by public r ailway
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Scatterplot of data analysis between 2019-2022

Data skew: Pre-pandemic passenger numbers and economic disruptions caused unusual patterns.
Comparison issues: Differences in social and economic factors led to results that are contrary to expectations.

Result interpretation: Eliminating 2019 data was necessary to prevent skewed comparisons and misleading
conclusions.
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Results and findings

Passenger traffic by public railway by GDP
per capita ¥=0.Dd1axe 528,04 1. Public railway passenger transportation by GDP per capita
5000 ' The value R2 (0.98) measures how well GDP per capita accounts for the
4000 changes in the number of railway passengers, meaning GDP per capita
- explains 98% of the variation in passenger volume.

Coefficient for GDP per capita (0.041) suggests that for every unit
increase in GDP per capita, the passenger volume transported by railway
increases by 0.041 units or 41 passengers

10000 20000 30000 40000 50000 60000 70000 80000 S0000

Passenger tratfic by pulblic railway

Gross domestic product per capita
[theusand UZ5)

Passenger traffic by public railway by
Population yzo s 103 2. Public railway passenger transportation by population
' The value R2 (0.98) shows that 98% of the variation in railway
/‘ passenger volume can be attributed to changes in the permanent
population, highlighting a very strong connection between the two.
Coefficient for permanent population (3.49) suggests that for every
increase of one thousand people in the permanent population, the

volume of railway passengers is expected to rise by approximately 3.49

° units or 3490 passengers.

5450 5500 5550 5600 5650 5700 5750 5800 5850

Passenger traffic by public railway (thousand

Permanent population
(thousand people)
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Results and findings

3. Public railway passenger transportation by employed population Passenger traffic by public railway by

The value R2 (0.86) indicates a strong relationship meaning that employed population .
86% of the changes in the number of railway passengers can be L
explained by how many people are employed. This shows a strong link '
between the two.

Coefficient = 5.81, indicating for every thousand more people who
are employed, it can be expected about 5.81 more passengers to use
the railway. This means as more people have jobs, more people tend to
use public railways.
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Passenger traffic by public railway by

. y=0,0295x - 962,45
number of enterprises R?=0,0376

/ 4. Public railway passenger transportation by number of
enterprises

Strong relationship is expressed by R2 (0.94) that about 94% of
the changes in railway passenger numbers can be explained by the
number of enterprises.

Coefficient 0.03, resulting that for each additional enterprise, the

0 20000 40000 60000 80000 100000 120000 140000 160000 180000 nu_mber of rallway PSS I.S expected to increase by about 0.03
N ) units or 30 passengers. This means that as the number of
umber of enterprises X , X i i i
(units) businesses grows, there's a slight increase in railway usage.
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Passenger traffic by public railway
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number of vehicles

Results and findings

y=21,953x - 2577,2

R®=0,9914

e
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Passenger traffic by public railway by
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5. Public railway passenger transportation by number private vehicles

Very Strong Relationship of R2 (0.99) in the analysis shows that about 99%
of the changes in railway passenger traffic can be explained by the number of
vehicles per 1,000 inhabitants. This suggests an extremely strong connection
between the two variables.

Coefficient of 21.95 means that for every additional vehicle per 1,000
inhabitants, the number of railway passengers is expected to increase by
approximately 21.95 units or 21,950 passengers

y=0,0008x + 663,64 6. Public railway passenger transportation by average salary

R®=0,9921

o

1000000 2000000 3000000

Silesian University
of Technology

Average salary
(Uzs)

4000000

The regression line shows a very strong positive linier relationship
between. The value of R2 (0.99) indicates that about 99% of the
variation in railway passenger traffic can be explained by changes in
average salary. This suggests that as salaries increase, more people
tend to use public railways.

The coefficient 0.00082, meaning that for every 1 UZS increase in
the average salary, there is an expected increase of approximately
5000000 0.00082 in railway passenger traffic or 0.82 people

Komil Turaev
Prof. Aleksander Sladkowski
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Conclusions

1. Population and employment: Both are strong predictors of rail usage, indicating that as
population and employment levels recover post-COVID, public transport demand increases
significantly.

2. GDP per capita and average salary: While these factors are strongly correlated with rail usage,
their actual impact is modest, suggesting economic changes influence rail travel less than other
factors.

3. Private vehicle ownership: Surprisingly, increased vehicle ownership is linked to higher rall
usage. This could indicate that as people gain more mobility options, they also use railways more,
possibly for longer or more diverse trips where rail offers convenience over cars.

Overall, while the short timeframe limits generalization, the study highlights key socio-economic drivers

of rail usage in Tashkent's post-COVID recovery. Longer-term research is needed for more
comprehensive insights.
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Suggestions for controlling and improving traffic problems in Tashkent

1. Revise parking policies:
« Limit parking availability: Reduce parking spaces in congested urban areas, particularly in city
centers, to discourage driving and encourage the use of public transport.
* Implement dynamic pricing: Introduce variable parking fees based on location and time of day to
reduce demand for parking in high-traffic areas.
2. Promote public transport benefits:
* Awareness campaigns: Highlight the environmental, economic, and convenience benefits of using
public transport over private vehicles.
* Incentivize public transport use: Offer discounts or subsidies for frequent users of public transport,
particularly for commuters.
3. Improve traffic management:
« Smart traffic systems: Implement advanced traffic management systems to optimize traffic flow,
reduce congestion, and prioritize public transport lanes.
« Congestion charging: Consider introducing congestion charges in the most crowded areas to reduce
unnecessary car travel and fund public transport improvements.

By implementing these measures, Tashkent can alleviate traffic congestion, reduce reliance on private
vehicles, and improve the overall efficiency and sustainability of its transport system.
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Komil Turaev
Department of Rail Transport
Silesian University of Technology
Katowice, Poland
Thank you for attention!
Dékuji za pozornost!
bnaropgaps 3a BHUMaHueTo!

Dakujem za pozornost!
Dziekuje za uwage! Prof. Aleksander Stadkowski

Komil. Turaev@polsl.pl

Department of Rail Transport
Silesian University of Technology
Katowice, Poland

Aleksander.Sladkowski @polsl.pl
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