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Introduction

[t's not about model

But only statistics
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Outline

Data
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DATA: records from the Auto Fare Collection (AFC) system of
Beljing subway.

The total records cover a population of three million trips for a
single weekday, and two million trips for a single weekend.

INFO:
® Card ID: typically corresponding with a passenger
® Entry and exit station code
® Exact time that passenger swipes the card when getting
In and out of the subway station.

DATA RANGE: 2014/10/13-2014/10/26 (14 continuous days)
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Results
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Q1: Where do they come from and go to?

# High coincidence of
In-flux and out-flux

In flux Out flux

O Hot spots

Average of 14
continuous days
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Q1: Where do they come from and go to?

# Living quarters and

Living quarters Work areas

In flux-before 22pm In flux-after 12pm

Work areas

Average of 14
continuous days
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Q2: What's the travel frequency of passengers?

Daily travel frequency —

2016/717

— Once a day

Twice a day

# Significant difference
between weekdays
and weekends

— Three times or more -

60 %
50 % ) r’J/g\ = =
40 % \_.__’_/ \t\_. Pe 4
30 %
Weekend mode
0% Weekday mode
10 % | S __*‘—‘_b“h_‘_“w;i____‘.-'r*"-‘j [
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Mon Tue Wed Thu Fri Sat Sun Mo Tue Wed Thu Fri Sat Sun
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Q2: What's the travel frequency of passengers?

Travel twice a day {

Round-trip

Not round-trip

weekday mode

three times or
more,7.80%

once, _
38.70%

2016/717

round-trip,
40.30%

not round-trip,
13.20%:

Weekday mode
average

# High return rate

I

weekend mode

three times or
more,8.70%

round-trip,
33.40%

once, _

44,20% not round-trip,

13.70%

Weekend mode
average
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Q3: What'’s the trip distance?

Ideal linear path:
from NATIONAL LIBRARY to DAZHONGSI directly

Actual path:
NATIONAL LIBRARY = BEIJING ZOO= XIZHIMEN= DAZHONGSI

ﬁ LINE4 e

Linear Route end
[ distance } [ distance } P ,,o DAZHONGSI
ﬁ t NATIONAL LIBRARY - ~ T
start : — =
longitude and latitude How to get the route? BELING ZOO  XIZHIMEN
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How to get the actual route of each pair of origin-destination?

2.Competitive route:

1.0Obvious shortest route:
judge by actual transit time

95.6%(65/68)
end
WUDAOKOU 19.5%(8/41)
start
p H ZHICHUNLI
HAIDIANHUANGZHUANG 39.0%(16/41) DONGS! end
ZHICHUNLU
CHAOYANGMEN
shortest
RENMIN DENGSHIKOU
s TIANANMEN West || TANANMEN East O
Wl
O S S oY B S o S o S o T
Full DONGDAN
VARSI 41.5%(17/41)

shortest

NATIONAL O O

LIBRARY
O O o™
\ BEUNG ZOO XIZHIMEN

BEUING

CHONGWENMEN
Railway Station

HEPINGMEN  QIANMEN

BAISHIQIAO south
CAISHIKOU

1.5%(1/68) 2.9%(2/68) start
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Q3: What'’s the trip distance?

0.07
0.06 ]
0.05 '
0.04 ]
T poas
0.02 !
0.01 ]

0.00

# [inear distance data| {
= route distance data

- = = ‘linear distance fit
- - - -real distance fit
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# Characteristics of
travel radius (CTR)
for subway in Beljing

p(r)=a-exp(pr)-r’

linear route
«=0.010 «=0.006
£=-0.198 £=-0.149
y=1.619 y=1.503

Average of 14
continuous days
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Outline

Discussion
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Discussion

Quite of the passengers make detours relative =
to the linear path when traveling by subway. ol
o 1% ]
5 % _
Does more distance takes more detours or less detours?
. =r, +Ar
Monte Carlo Simulation
Same More o Less
% R o~ el ] Towed ] ¥ =
006 " rmtaq s O ruuta_- 008 .h‘ . muh_
007 007 1 w] G
0.06. .‘“’,:". 0,08 ?\ A 0.08- lﬁ:m.
Sl f A% Sl to \/ I 2a] 3%
at LAY = a I
= LEAN ] = F & D IE AN :
0.00 \_ - 0.00 - 0 L i 0.00 5 _ .
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Discussion

Statistics case: GUOMAQO station

passenger flow

high g1000 Ar,
Take the records of
20141015 (Wednesday) . 100km
with a total of 74589 trips 'y 100 R 7Y 1 8
starting from GUOMAO oL LI R .
station. Y ORI T
: :.w._" ‘p.:!. "oo « :: o @ 00 (]

# To some extent, with the increase of I,
there exists a growing trend of Ar;

It is speculated that in Beijing subway, the
more distance it takes, the more detours it
makes.

0 10 20 0 &1 =0
rkm)
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Conclusion

#1 Hot spots of in-flux and out-flux have a high coincidence in
Beljing subway.

#2 More than 30% of the passengers in Beijing make round-
trip in a day by subway. The proportion is even higher on
weekdays.

#3 The characteristics of travel radius (CTR) for subway trip
In Beljing is about 10 km.

#4 The distributions of linear distance and actual route
distance are not the same. Quite of the passengers make
detours when traveling by subway.
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