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Abstract

This study aims to study the impact of weather conditions and locational characteristics of bike
stations on the usage of public bike sharing system for efficient deployment and operation of public
bike systems. Linear regression analysis is used to estimate the usage of public bikes of Goyang city.
The statistical analysis shows that the usage rate increases with average temperature and decreases
under high wind (over 7m/s) or high temperature (over 29°) condition. The usage rate of public bike
sharing system can be differentiated by locational characteristics of bike station such as residential
area, commercial area, park, school, and metro station. The usage rate increases in park and
commercial areas from 10 AM to 3 PM, while it increases in school areas from 3 PM to 5 PM. Public
bikes are highly used near the metro station from 5 PM to 8 PM. The stations in parks are highly used
in late night, and the usage rate in CBD area increases after the midnight.

Keywords: linear regression model, locational characteristics, public bike, time of day, weather
condition
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Figure 1. Bike-sharing ridership by average temperature (unit: )
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Figure 2. Bike-sharing ridership by average wind speed (unit: m/s)
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Figure 3. Bike-sharing ridership by precipitation (unit: mm/day)
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Table 1. Regression analysis of bike-sharing ridership by members

ks 00:00-07:00 07:00-10:00 10:00-15:00 15:00-17:00 17:00-20:00 20:00-24:00
Parameter  t-stats ~ Parameter  t-stats  Parameter  t-stats  Parameter  t-stats  Parameter  t-stats = Parameter  t-stats
Weekday 0.2506*** 79 0.1080*** 52 0.2976*** 9.2 0.5393*** 122 0.1701%** 4.2
Weekend -0.5352***  -16.0 0.3214*** 145  0.4664*** 137 -0.0596 -13  -0.2767*** -64
Holiday -0.0255**  -2.3  -0.5595***  -153 -0.0587** -24  -0.0885** =24 -03141***  -62  -0.1734*** =37
Ave.Temp 0.0155*** 854  0.0536*** 84.1 0.0354*** 840  0.0417*** 64.3 0.0893*** 100.7 0.0812***  101.8
Hi.Temp =0.7735***  -17.1  -0.1044***  -35 -0.4615*** -10.0 -0.8722*** -13.8
Hi. Wind -0.5553%** =53 -0.5879*** -85 -0.6445%** 6.1 -1.3206*%** -9.1  -1.2219*** 91
Heavy Rain -0.1767*** =225 -09761*** =365 -0.7496*** -42.3 -0.8558*** -314 -1.2440*** -334 -1.0877*** -31.7
Park 0.2036*** 19.0  0.6856*** 15.0 0.7504*** 247  0.6488*** 13.9 1.2748***  20.0 2.5320%** 427
Residential 0.0907*** 176 0.6022%** 19.4 0.1456*** 7.1 -0.0744** =24 -0.1741***  -40 0.0544 1.4
School 0.1164*** 202  0.6447*** 33.5 0.4717*** 370  0.6723*** 343 0.8543*** 319 0.5053***  20.3
Commercial ~ 0.1927*** 262  0.6861*** 21.2 0.5693*** 341  0.7322*** 28.5 1.2782%** 364 0.7408***  22.7
CBD 0.5553***  49.2  0.6097*** 14.0 0.7793*** 269  1.1225*** 25.2 2.0493*** 337 1.7491%**  30.9
Subway -0.0355%**  -45 -04773***  -185 0.0271 1.6 0.3419%** 13.0 0.9173*** 255 0.9748***  29.2
R? 0.5456 0.6324 0.6508 0.5386 0.6525 0.6123
E 0.5455 0.6323 0.6507 0.5384 0.6523 0.6121
FOFRYFE 10%, TF FAFE 5%, FTF FAFE 1%
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Table 2. Regression analysis of bike-sharing ridership by non-members

Variabl 00:00-07:00 07:00-10:00 10:00-15:00 15:00-17:00 17:00-20:00 20:00-24:00
ariables

Parameter t—stats Parameter t-—stats Parameter t—stats Parameter t—stats Parameter t—stats Parameter t—stats
Weekday -0.0178** -2.1 -0.0159** 2.1 -0.0408*** -47 -0.0801** -2.1  -0.0993** =23 -0.1451*** -10.33

Weekend 0.0916***  10.1 -0.0081*** -1.0  0.2255*** 22.1  0.5975*** 145 0.3193*** 71

Holiday 0.0746*** 7.6 0.0165%** 19 03782*** 210 0.8095*** 179  0.7471*** 151 0.2871*** 8.7
Ave. Temp 0.0123*** 663  0.0091*** 543  0.0132*** 422  0.0247*** 315 0.0506*** 543 0.0482%** 79.0
Hi.Temp —0.0557***  -45 -0.1318*** -11.9 -0.2695*** -12.1 -0.7457*** -134 -0.8160*** -13.2 -0.3007***  -7.2

Hi.Wind -0.0441** -1.8 -0.1950*** -38 -0.4219*** -33 -0.5629*** -4.0 -0.5192*** =55
Heavy Rain -0.1069*** -154 -0.1573*** -24.6 -0.3180*** -243 -0.6131*** -18.6 -0.6885*** -19.3 -0.5939*** -247
Park 0.2730*** 221  0.4352*** 393  L7171*** 931  4.6277*** 819  50998*** 824 3.4349*** 102.8
Residential -0.0209** 25  0.0568*** 7.6 —0.1243*** =33 -0.2464*** 59 -0.0928%** -53
School 0.0452%** 8.7 0.0583*** 125 0.0622*** 6.8  0.0932%** 39  0.1226%** 47 0.0934%** 5.4
Commercial ~ 0.1661*%** 244 0.0814*** 134  0.1407*** 114  0.2468*** 79  03523*%** 103 0.4032%** 183
CBD 0.7530*** 639  0.1584*** 150 0.3115*** 16,5 0.8828*** 164  1.1119*** 188 1.4027*** 40.7
Subway 0.0185*** 277 -0.0426%** 68  0.0435%** 35  0.2652%** 83  0.3534*** 102 0.2502%** 10.7
R2 0.4595 0.3441 0.4092 0.3868 0.4244 0.5026

E 0.4593 0.3438 0.4089 0.3865 0.4242 0.5024

% RORE 10%, T RUSE 5%, T RARE 1%
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Table 3. Model validation results by month

Classification Actual value Estimated value  Error rate Classification ~ Actual value Estimated value Error rate

M JAN 37,868 29,343 -22.5% N JAN 10,622 8,032 —24.4%

¢ FEB 34,382 33,823 -1.6% O FEB 11,510 5,736 -50.2%

IE: MAR 57,539 65,039 13.0% rr111 MAR 22,325 22,649 1.5%

e APR 80,337 79,281 -1.3% e APR 40,846 32,083 -21.5%

r MAY 138,424 147,848 6.8% m  MAY 64,740 64,606 -0.2%
JUN 154,785 155,186 0.3% b JUN 61,248 69,524 13.5%
JUL 139,199 133,877 -3.8% i JUL 49,807 58,561 17.6%
AUG 116,920 132,530 13.4% AUG 43,023 53,450 24.2%
SEP 121,229 119,025 -1.8% SEP 48,982 55,023 12.3%
OCT 120,911 110,531 -8.6% OCT 49,149 46,608 =5.2%
NOV 70,013 63,575 -9.2% NOV 17,026 20,357 19.6%
DEC 27,183 18,273 -32.8% DEC 5,917 4,315 -27.1%
Total 1,098,790 1,088,331 -1.0% Total 425,195 440,942 3.7%

raoc00 || =Actusivalue RN S s

Estimated value 120000 | Estimated value

T | I ’ il.

o
JAN ‘ FEB|MAR| APR ‘ MAV| JUN‘ JuL ‘AUG ‘ SEP | ocT ‘ NOV | DEC

JAN | FEB|MAR‘ APR ‘ MAY| JUN | JuL |AUG ‘ SEP ‘ OCT|NOV | DEC

Member Non-member

Figure 4. Model validation by month
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Table 4. Model validation results by time-of-day

Classification Actual value Estimated value Error rate
Member 00:00-07:00 101,224 106,852 5.6%
07:00-10:00 170,864 163,369 ~4.4%
10:00-15:00 199,421 201,606 1.1%
15:00-17:00 128,325 103,878 -19.1%
17:00-20:00 237,788 252,687 6.3%
20:00-24:00 261,168 262,087 0.4%
Total 1,098,790 1,090,479 -0.8%
Nonmember 00:00-07:00 68,441 75,251 10.0%
07:00-10:00 21,603 22,506 42%
10:00-15:00 76,542 65,157 -14.9%
15:00-17:00 53,332 52,135 -2.2%
17:00-20:00 91,587 106,792 16.6%
20:00-24:00 113,690 116,208 2.2%
Total 425,195 438,049 3.0%
so0mo 8 Actuslvalue 300 1 B Actual value
250,000 ’ﬁ Estimated value “ B 250,000 /_ W Estimated value
200,000 B 200,000
150,000 B 150,000
100,000 B 100,000
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Figure 5. Model validation by time-of-day
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Table 5. Model validation results by station locations
Classification Actual value Estimated value Error rate
Member Park 14,044 14,044 0.0%
Residential 10,566 9,823 -7.0%
School 11,019 10,848 -1.5%
Commercial 13,252 11,794 -11.0%
CBD 16,573 16,211 -2.2%
Subway 13,712 14,682 7.1%
Park 22,657 20,986 ~7.4%
Nonmember  Residential 2,913 2,938 0.9%
School 2,585 2,796 8.2%
Commercial 4,629 4,360 -5.8%
CBD 9,836 9,820 -0.2%
Subway 5,463 5,906 8.1%
20:00-24:00 113,690 116,208 2.2%
Total 425,195 438,049 3.0%
25,000 ~ 25000 4
B Actual value B Actual value
20000 - M Estimated value 20,000 1 M Estimated value
15,000 15,000
10,000 - 10,000 1
5000 5000
0 0
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Figure 6. Model validation by station location
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