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Air pollution and its impact on intracity mobility in Krasnoyarsk

Abstract. This paper analyses the impact of air pollution on intra-urban mobility of residents 
in a modern metropolis, using the example of Krasnoyarsk city, using daily data on air pollution 
levels. The main objective of the study is to estimate economic losses of various industries in the 



city due to increased air pollution. The working hypothesis assumes that an increase in air pollution 
leads to a decrease in economic activity of city residents. By means of linear regression modelling, 
it was found that an increase in the average daily pollution level by 1 MPC can lead to a 4.2% de-
crease in attendance at shopping and entertainment venues. Also, on days with higher levels of pol-
lution, citizens are less likely to visit parks and public transport stops, while, on the contrary, stay-
ing in residential areas increases.

Keywords: air pollution, population mobility, Krasnoyarsk, data analysis.

- –

Google

COVID-



–
min median max

Grocery.Pharmacy –62.0 –6.0 39.0

Parks
%

–56.0 5.0 108.0

Residential –18.0 1.0 23.0

Retail.Recreation –75.0 –14.0 20.0

Transit.Stations –56.0 –2.0 24.0

Worckplaces –87.0 –18.0 105.0

PM2.5 3 0.3 7.5 100.7
Temperature –33.8 7.5 27.7

Wind 0.05 1.5 34.4
Humidity 24.0 67.5 93.0

Covid19
COVID-19

–102.0 259.0 8192.0

Wday – – –
: .
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Grocery.
Pharmacy

d(Parks)
Worckplac

es
Residentia

l
Transit.
Stations

Retail.
Recreation

Intercept
–5.58 **

(1.88)
–6.92
(6.12)

–1.52
(2.59)

–13.50***
(1.48)

5.34 *
(2.16)

–17.15***
(1.70)

lag(PM2.5)
–0.06
(0.04)

–0.12*
(0.05)

0.04
(0.04)

0.10***
(0.02)

–0.18***
(0.04)

–0.12***
(0.03)

d(Temperature)
0.29***
(0.09)

2.58***
(0.21)

–0.11
(0.15)

–0.18***
(0.05)

0.58***
(0.10)

0.35***
(0.09)

Wind
0.56*
(0.25)

–1.35
(0.88)

0.60*
(0.27)

0.49
(0.27)

–0.21
(0.27)

0.02
(0.13)

Humidity
0.00

(0.02)
–0.14
(0.08)

–0.16***
(0.04)

0.09***
(0.01)

–0.08**
(0.03)

–0.01
(0.02)

Wday2
–3.74***

(0.95)
27.39***

(2.81)
–14.98***

(1.59)
7.67***
(0.69)

1.17
(1.23)

7.08***
(1.03)

Wday3
–0.29
(0.98)

18.54***
(2.51)

–14.38***
(1.27)

6.82***
(0.68)

1.21
(1.18)

8.57***
(1.06)

Wday4
–1.55
(1.00)

21.14***
(2.41)

–12.86***
(1.23)

7.23***
(0.68)

–1.46
(1.12)

6.25***
(1.03)

Wday5
–2.14*
(1.01)

18.75***
(2.56)

–13.18***
(1.14)

6.80***
(0.65)

–0.67
(1.11)

8.04***
(1.02)

Wday6
0.29

(1.05)
19.73***

(2.49)
–13.30***

(1.34)
6.26***
(0.70)

4.96***
(1.26)

6.90***
(1.10)

Wday7
–1.74
(1.05)

32.69***
(2.58)

–8.81***
(1.64)

2.18**
(0.69)

4.23***
(1.25)

3.75**
(1.19)

d(Covid19)
0.00

(0.00)
0.00

(0.00)
0.00

(0.00)
0.00***
(0.00)

–0.00***
(0.00)

–0.00***
(0.00)

N 812 838 861 785 808 855
R2 0.06 0.31 0.14 0.37 0.17 0.15
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https://air.krasn.ru/data.html
DB.Nomics. Google Global Mobility Report, percent change from baseline. 

https://db.nomics.world/Google/GMR
Guidotti, E., Ardia, D., (2020), COVID-19 Data Hub, Journal of Open Source Software 
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