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Abstract:

The COVID-19 pandemic has changed the travel behavior of the general public.
In June 2021, the ridership of Taipei MRT decreased by 78% compared with that in
April of the same year. In response, Taipei City Government decided a 75% off on the
rent of the municipal facilities operated by the third party from May to July. The MRT
ridership was used in this case as the background information for decision-making.
Various open data were collected, including 54.42 million Taipei MRT trips from April
to June 2020 and 2021, along with the station surroundings' social-economic and land-
use characteristics. This research applied the decision tree and geographic information
system to explore the factors of ridership affected by the pandemic. The research results
show that (1) on weekday peaks, the factors for the largest ridership reduction under the

pandemic are "travel distance = 19.5 or < 5.8 km" and "areas with a lower ratio of

population between the age of 15 and 64". YouBike and private mode may also replace
some short-distance MRT trips; (2) on weekday peaks, the factors for the least ridership

reduction under the pandemic are "annual income of households around the station =

NT$909,000", "areas with a lower ratio of elderly population", and "ratio of residential
areas around the station > 45%"; (3) on weekends, the factors for the largest ridership
reduction under the pandemic are "either trip end is a tourist MRT station" and "areas
with more population"; (4) on weekends, the factors for the least ridership reduction

nn

under the pandemic are "none of the trip ends is tourist-based MRT stations", "annual



income of households around the station = NT$865,000", and "areas with a lower

ratio of population under the age of 15 and a higher ratio of population between the age
of 15 and 64"; (5) 118 stations are divided into four categories according to the factors
affecting the ridership, and three rent reduction schemes are provided; (6) Xiaobitan
and Xinbeitou branch lines are recommended to be replaced by buses due to the low
ridership. Investigation of inter-station passenger volumes under the pandemic is
suggested for future study. The impact of COVID-19 on Taipei MRT ridership in 2022
can be discussed based on the analysis framework of this research. In addition, it is
hoped that the authorities will release such open data as Danhai LRT ridership for a

more comprehensive analysis.

According to “TKU Personal Information Management Policy Declaration®, the
personal information collected on this form is limited to this application only. This form
will be destroyed directly over the deadline of reservations.
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Pk 3 2 0RG

/*EBIFESAS EGHE Aexcel&HR) » EIFER TbdathE* /
/*TodatfEEiy @ week PeftH © test2HERUEIIFHEN R © route2pg4R
S/

libname week 'C:\Users\user\Documents\My SAS Files';
libname test2 'C:\Users\user\Documents\My SAS Files';
libname route2 'C:\Users\user\Documents\My SAS Files';
data test2;set test2.testZ;run;

data weekday;set week.weekday;run;

data routeZ;set route2.route2;run;

/*EEHATL00FEE R~/

proc print data=test2 (obs=100) ;run;
/*EPEZE ; 4tEnewweekday=1{FtH > newweekday=23H*/

data mergedata;merge test?2 weekday;by date;
newweekday=.;

if weekday in(1,7) then newweekday=1;

else if weekday in(2,3,4,5,6) then newweekday=2;

run;

/ * R E R R G ZE S HFIE A * /

proc sort data=mergedata;by O;run;

/> EHEZE/

data mergedataZ;merge mergedata route2;by O;run;

proc tabulate data=mergedataZ;class O date;var
person;table date*person, (N sum); run;

proc tabulate data=mergedataZ;class Oroute transfer;var

person;table transfer*person, (N sum); run;

/*4EtEnewt ime=1HRIE > newtime=2 HEfl% > newtime=0{EH*/
data data2;set mergedata?2;

newtime=.;

if newweekday=2 and time in(7,8,9,17,18,19) then
newtime=1;

if newweekday=2 and time
in(1,2,3,4,5,6,10,11,12,13,14,15,16,20,21,22,23,0) then
newtime=2;

else if newweekday=1 then newtime=0;run;
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/* FEFRHETLL - /NEE ~ ILIEST AR A Ryt * /

data data3;set dataz;

transfer=.;

if Oroute

in('BL15', 'BL23','Gl6','RO5','RO8"','R11",'G1l2"','R10", 'BL1
4','G09','G15','RO7"',"R13",'G04"','002"','017") then
transfer=1;

else if Oroute
in('R0O2','RO3','RO4"','RO6"', "RO9"','R12"', '"R14"','R15", 'R16G",
'R17','R18','R19','R20"', "R21", '"R22","R22A", '"R23",'R24"', 'R
25','R26"','R27"','R28"',"'BROL", 'BRO2"', "BRO3"', 'BRO4"', 'BRO5 "',
'BRO6G', "BRO7', 'BRO8"', 'BR12"', 'BR13', 'BR14"', 'BR15"', 'BR16", "'
BR17', 'BR18','BR19"', 'BR20', 'BR21"', 'BR22"', "BR23','G01"', 'GO
2','G03','G03A",'GOS', 'GOG", 'GOT7", 'GO8', 'G10"', 'G11"Y, 'G13!
,'Gl7','G18','G19', 'BLO1", 'BLO2"', 'BLO3"', 'BLO4"', 'BLO5", "BL
06','BLO7','BL0O8','BL0O9', 'BL1O', 'BL13','BL16"', 'BL17", 'BL1
8','BL19', 'BL20"','BL21", 'BL22"','001",'003"','004"','009"','0O
i0','o12','013','014','015','016"','018"','019"','020", '0O21"
,'050','051"','052"','053"','054"','Y01"',"'Y02"','Y03"',"'Y04"',"'Y
05','yoe','vY08','Y09','Y10"','Y1l2",'Y13",'Y1l4"','Y1l5", 'Y1l6"
,'Y17,'Y19','Y20'",'Y21") then transfer=0;run;

/*5yFHE 1 2020.5.15-2020. 6. 30EMEZHARM */

data data4d;set data3;

if date
in('15may2020'd, '16may2020'd, '17may2020'd, '18may2020'4d, '1
9may2020'd, '20may2020'd, '21may2020'd, '22may2020'd, '23may2
020'd, '24may2020'd, '25may2020'd, '26may2020'd, '27may2020'd
, '28may2020'd, '29may2020'd, '30may2020'd, '31lmay2020'd,
'01jun2020'd, '02jun2020'd, '03jun2020'd, '04jun2020'd,
'05jun2020'd, '063jun2020'd, '073jun2020'd, '08jun2020'd,
'09jun2020'd, '10jun2020'd, '11jun2020'd, '12jun2020'd,
'13jun2020'd, '143jun2020'd, '15jun2020'd, '16jun2020'd,
'163jun2020'd, '17jun2020'd, '183jun2020'd, '19jun2020'd,
'203un2020'd, '213jun2020'd, '22jun2020'd, '23jun2020'd,
'243un2020'd, '25jun2020'd, '263jun2020'd, '27jun2020'd,
'283un2020'd, '29jun2020'd, '303jun2020'd) ;run;

proc tabulate data=data4d4;class O D;var person;table

O* (D*person), (N sum) ; run;
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/*rFEE 0 2021.5.15-2021.6. 30 =4REEu HAR * /

data datab5;set data3;

if date
n('l5may2021'd, '16may2021'd, '17may2021'd, '18may2021'd, 'l
9may2021'd, '20may2021'd, '21may2021'd, '22may2021'd, '23may2
021'd, '24may2021'd, '25may2021'd, '26may2021'd, '27may2021'd

, '28may2021'd, '29may2021'd, '30may2021'd,

'01jun2021'd,
'05jun2021'd,
'09jun2021'd,
'135un2021'd,
'165un2021'd,
'205un2021'd,
'245un2021'd,
'285un2021'd,

'02jun2021'd,
'06jun2021'd,
'10§un2021'd,
'145un2021'd,
'175un2021'd,
'215un2021'd,
'255un2021'd,
'295un2021'd,

'03jun2021'd,
'07§un2021'd,
'11§un2021'd,
'155un2021'd,
'185un2021'd,
'225un2021'd,
'265un2021'd,

'31may2021'd,
'04jun2021'd,
'08jun2021'd,
'125un2021'd,
'165un2021'd,
'195un2021'd,
'235un2021'd,
'279un2021'd,

'30jun2021'd) ; run;

proc tabulate data=datab;class O D;var person;table

O* (D*person), (N sum) ; run;

/******************************************************/
/* 53 TEE T 2020 E 2 AR 6 2 02 1A = 4R AR H 4RI~ /

data data6;set data4;where newtime=1l;run;

data data7;set data5;where newtime=1l;run;

/*PEH202 0 EMEZ I € 202 LAE = 2R HAME V- HARIEE R > i excelr/
proc tabulate data=data6;class O D;var person;table

O* (D*person), (N sum) ; run;

proc tabulate data=data7;class O D;var person;table

O* (D*person), (N sum) ; run;

/*******************************************************/
/* o3 TEE T 2020 E 2 AR « 2 02 1A = 4R AR R H * /

data data8;set data4;where newtime=0;run;

data data9;set data5;where newtime=.;run;

/*PEH202 0 FEMEZ I e 202 LE =AM H &R - i excel*/
proc tabulate data=data8;class O D;var person;table

O* (D*person), (N sum) ; run;

proc tabulate data=data9;class O D;var person;table

O* (D*person), (N sum) ; run;
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/******************************************************/
/* ZERER N B UL R~/

proc tabulate data=datab;class O;var person;table
O*person, (N sum) ; run;

/* ZERER N B UL LR/

proc tabulate data=datab;class D;var person;table

D*person, (N sum) ;run;
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