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ABSTRACT

In January 2020, the first COVID-19 confirmed patient occurred in Korea, and the pandemic
continues to this day. In unprecedented situations, COVID-19 also affected the transportation sector,
and there were no appropriate measures against changes in traffic volume and use of public
transportation due to changes in citizens’ lifestyles. Currently, each local government has not
established separate measures for pandemic disease measures. In order to establish future disease
countermeasures in the transportation sector, a predictive model was developed by analyzing the
traffic volume and the number of public transportation uses, and conducting correlation analysis with
the current status of COVID-19. As a result of the analysis, the traffic volume decreased, but the
traffic volume decreased due to the increase in personal transportation, but it did not reach the
number of public transportation uses. In addition, it was analyzed that the use of public transportation
was initially affected by the number of confirmed cases, but over time, it was more sensitive to death
and mortality than to the number of confirmed cases.
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<Fig. 1> Correlation analysis between the utilization rate of public transportation and the current status of COVID-19
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<Table 1> Current status of COVID-19 infection status(2020) (Unit = People, %)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cont'“lrmed - 3,150 6,636 979 703 1,334 1,506 5,642 3,865 2,714 7,768 | 26,564
patients
Testers - 82,762 | 318,016 | 208,338 |290,238 | 361,612 | 288,525 | 368,251 | 381,445 | 298,794 | 428,990 | 1,126,169
Death - 16 146 85 23 12 19 23 89 51 62 374
In{(;;ttéon - 0.038 0.021 0.005 0.002 0.004 0.005 0.015 0.010 0.009 0.018 0.024
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<Table 2> Annual traffic increase/decrease rate

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2016 - | 029% | 349% | 084% | 081% | 1.14% | -1.82% | 0.72% | 0.74% | 134% | 0.08% | -1.80%
2017 - 129% | 134% | 056% | 0.03% | 0.51% | 032% | 0.36% | 1.63% | -0.28% | -1.08% | -4.19%
2018 - | 243% | 161% | 1.02% | 040% | 0.00% | -091% | -1.55% | 243% | 0.05% | 0.00% | -1.55%
2019 - | -025% | 1.84% | 0.53% | -029% | 0.52% | -129% | 0.14% | 1.17% | 0.15% | -0.09% | -1.31%
Avemieatgha“ge 0.80% | 2.07% | 0.74% | 038% | 028% | -1.09% | -0.62% | 149% | 0.32% | 031% | -221%
2020 - | 276% | -157% | 344% | 049% | 078% | 0.63% | -420% | 1.62% | 4.13% | -1.53% | -6.06%
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<Table 3> The number of uses by transportation method in 2020
2020-2021
Bus Subway Taxi Public Bike(Ttareungyi)
No. of Change No. of Change No. of Change No. of Change
Cases Rate Cases Rate Cases Rate Cases Rate
Jan 4,636,615 - 5,454,788 - 935,330 - 25,628 -

Feb 4,247,497 -8.39% 4,792,038 -12.15% 857,896 -8.28% 26,285 2.56%

st
Mar 3,396,126 | -20.04% 3,703,696 | -22.71% 676,819 21.11% 49,474 88.22% !

Pandemic
Apr 3,674,349 8.19% 4,071,962 9.94% 741,355 9.54% 71,913 45.36%
May 3,917,472 6.62% 4,340,895 6.60% 796,420 7.43% 80,011 11.26%
Jun 4,273,942 9.10% 4,844,001 11.59% 837,196 5.12% 92,362 15.44%
Jul 4,424,286 3.52% 5,044,550 4.14% 861,394 2.89% 83,307 -9.80%
Aug 3,694,437 | -1650% | 4,119879 | -18.33% 764,419 -11.26% 55,936 -32.86% Pan?i‘:mi "
Sep 3,682,963 -0.31% 4,080,150 -0.96% 686,498 -10.19% 93,733 67.57%
Oct 3,972,210 7.85% 4,591,969 12.54% 802,201 16.85% 93,278 -0.49%
Nov 4,111,837 3.52% 4,848,751 5.59% 800,225 -0.25% 66,336 -28.88%
Dec 3,280,108 | -20.23% 3,816,994 | -21.28% 619,224 -22.62% 38,591 -41.82% Pan(ai:mic

Jan 3,260,504 -0.60% 3,896,313 2.08% 581,502 -6.09% 26,206 -32.09%

Feb 3,599,897 19.41% 4,323,656 10.97% 666,481 14.61% 44,113 68.33%

Mar 4,072,486 13.13% 4,925,483 13.92% 713,227 7.01% 72,152 63.56%

Apr 4,109,302 091% 4,992,777 1.37% 725,767 1.76% 91,770 27.19%

May 3,926,159 -4.46% 4,725,144 -5.36% 710,027 2.17% 88,430 -3.64%

Jun 4,227975 7.69% 5,043,682 6.74% 744,037 4.79% 107,976 22.10%

Jul 3,843,249 9.10% 4,352,607 | -13.70% 679,656 -8.65% 101,615 -5.89%

Aol e FE 19 a3 A7)l 22 1.57%, 420%, 6.06% HAEHoY HELE & g d
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<Table 4> Correlation analysis results(Bus&Subway)

2020 2021
Bus&Subway il -
Correlation Confirmed Infection 4 Confirmed Infection &
Analysis patients Testers | Death Rate cases patients Testers | Death Rate cases
Rate Rate
Correlation 053 048 | 070 | 014 | 033 012 075 | 086 | 008 | 08
Factor(r)

Sample Size(n) 11 11 11 11 11 7 7 7 7 7
T-value -1,88 -1.64 -2.90 -0.42 -1.04 -0.28 -2.55 -3.76 0.18 -3.15
P-value 0.093 0.135 0.026 0.687 0.325 0.794 0.051 0.013 0.861 0.025

Slgmﬁcance X X [¢] X X X X [¢] X o
Test
Note - - - - - - - - - -
<Table 5> Correlation analysis results(Taxi)
2020 2021
Taxi Confirmed Infection lict Confirmed Infection lict
. Testers | Death cases . Testers | Death cases
patients Rate patients Rate
Rate Rate
ot
Correlation 0.69 067 | 084 | 014 | 022 006 081 | 093 | o016 | 086
Factor(r)

Sample Size(n) 11 11 11 11 11 7 7 7 7 7
T-value -2.86 273 -4.61 -043 -0.69 -0.14 -3.07 -5.73 0.36 -3.8
P-value 0.02 0.02 0.00 0.67 0.51 0.90 0.03 0.00 0.73 0.01

Significance 0 0 0 X X X 0 0 X 0

Test
Note - - - - - - - - - -
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<Table 6> Correlation analysis results(Bicycle)
2020 2021
Bicycle ; . Fatal . Fatal
(Ttareungi) Co . = Testers | Death Infection cases Conf.'lrmed Testers | Death Infection cases
patients Rate patients Rate
Rate Rate
Correlation 053 023 | 042 | -088 0.19 0.44 072 | 091 | o064 | 098
Factor(r)

Sample Size(n) 11 11 11 11 11 7 7 7 7 7
T-value -1.85 -0.70 -1.38 -5.59 -0.59 1.10 232 -4.85 1.87 -11.14
P-value 0.10 0.50 0.20 0.00 0.57 0.33 0.07 0.00 0.12 0.00

Significance X X X 0 X X X 0 X 0
Test
Note - - - - - - - - - -
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<Fig. 2> Traffic volume and number of public transportation use in 2020 (unit : 1,000 Veh/Use)
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<Table 7> Correlation rate of change

transportation method factors 2020 2021 Increase/decrease rate.
Confirmed patients 98.1% 10.3% Vv 87.8%
Taxi Death 99.9% 99.8% A 0.1%
Fatal cases Rate 49.1% 98.8% A 49.7%
Confirmed patients 84.8% 36.7% vV 48.1%
Subway Death 96.6% 97.3% A 0.7%
Fatal cases Rate 71.4% 94.9% A 235%
Confirmed patients 95.3% 12% Vv 94.1%
Bus Death 99.3% 99.5% A 02%
Fatal cases Rate 61.5% 99.1% A37.6%
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