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08 Passenger Travel Status Index Book

01 _Overview of the Report

©)

Purpose e To provide a guidebook on the status of Korea's passenger travel that
the general public as well as transport officials and transport experts
can easily access

@) e Development of @ major passenger travel index based on the National

Contents Passenger Travel Survey and the National Passenger O/D Survey

@) e Statistics of the Report are drafted as of 2016.

Reference Date

@) e Statistics of this report are based on the National Passenger Travel
Method Survey and informational materials produced by the statistics
authorities at home and abroad. Each statistics table is tagged with

reference sources.

e Statistics in this report are also available through other statistics portals
such as the KTDB, MOLIT Statistics System and Korean Statistical
Information Service (KOSIS).
©)
No. of Sample

e Samples used for each in-depth survey of the National Passenger Travel Survey in the
report are as below.

Name of the in-depth Reference
survey Target groups Number of Samples Period
Household Travel Survey Households nationwide 224,883 households
Weekend Travel Survey Households nationwide 12,527 households
Users of passenger 77,952 persons
FZi;ist?:s?E;:ranSl?r?vr: transport facilities (512 passenger transport facilities
9 Y nationwide nationwide) May-
Care ue 26,492 cars December
ars using closed 2016
Expressway Tollgate Survey (323 expressway tollgates across
expressway tollgates
the country)
Chartered Bus Survey  |Chartered buses nationwide 1,863 buses
Traffic Volume Survey Nationwide 744 cordon points to survey traffic
volumes




02 _National Passenger Travel Survey

e The National Passenger Travel Survey is, a nationwide travel survey performed by the
government for identifying changes in population structure, socio-economic status, and travel
patterns caused by changes in the transportation system; and it is also used for building 0/D
travel databases that are used as the basic data to establish, implement and evaluate all

aspects of the national transportation plans in Korea.

e With the public service project in 1998, the National Passenger Travel Survey has been
conducted every five years based on the National Transport System Efficiency Act (1st: 1998,
2nd: 2005, 3rd: 2010, 4th: 2016)

Used as a source for
planning and policymaking
such as key national

Building a
comprehensive,

Enactment of the e
Transport System

Foundation of

Implementation of @

Efficiency Act (1999) K Cen-:_erfor nationwide transport systematic and traffic networks and
4 i orea Transport surveys every reliable transport conducting investment
Amendment (2001) Database (1999)

five years

database appraisals on

individual projects

© Survey scope

e All households nationwide including Jeju Island, and transport facilities nationwide
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© Survey format

e The travel survey is implemented to analyze the movement characteristics of people.

® |t conducts a tracking survey on all of the trips that a person makes daily,

Passenger
Travel Survey

(Passenger 0/D
Survey)

» including O/D of travel activities,

» travel purposes, travel modes, travel times and so forth.

Household/Weekend/Long-distance travel survey, Passenger transport
» facilities usage survey, Traffic volume survey, Expressway tollgate survey,
Chartered bus survey

Composition
(In-depth surveys)

03 _ Passenger Origin/Destination (0/D)

e Passenger travel is movement where a person with a particular purpose of activity
moves from one place to another using a transportation mode.

}:\ -
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Home @ Office
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School Department



e Passenger O/D travel volume is aggregate data that estimate persons’ travels by O/D.

Destination

Indicates that there are
500 travels from Seoul to Busan.

Daegu

e e -

| Gwangju

e Travel is defined in two different concepts: linked trips and unlinked trips.
- Linked trips are trips undertaken to achieve a purpose, incorporating the entire
course of travel as a single trip.
- Unlinked trips deal with different transport modes as separate trips.

In the example below, there is a single trip for commuting of a linked trip; but there are a total
of three trips including a bus trip, a subway trip and a walking trip, in terms of an unlinked trip.

Morning commute

[ ]

Subway station Subway station .
Home Office
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O Necessity of passenger 0/D and its application

Increased demand for analyzing movement/travel patterns
of people for transport planning and policymaking

&

Necessity of

*

Public institutions, Industry and
Research institutions, Central Government Local Governments Blai v
: usinesses
Academia
* For transport-related o Uses it as the basic data to develop ¢ Use it as the basic data to * For demand analysis of the
policymaking key national traffic networks analyze the feasibility of transport-related industry
* For basic academic research plans and mid-term transportation transport facilities and * For marketing analysis
related to transport infrastructure investment plans establish transport planning related to transport services

© Combination of passenger 0/D data

0/D by Travel Purpose
» (commuting to work, commuting to school,
Interregional Passenger 0/D business, leisure, returning home, etc.)
1 (relevant spatial units are city,
t istrict of th t
county, and district of the country) 0/D by Travel Mode
(car, bus, train, airplane, ship, etc.]
Passenger "
0/D by Travel Purpose
» (commuting to work, commuting to school,
Passenger 0/D in the Metropolitan Areas business, leisure, returning home, etc.)
» (relevant spatial units are town, township,
and neighborhood in the metropolitan areas) | 0/D by Travel Mode
(car, bus, subway, walking, bicycle, etc.)

% Metropolitan areas: Seoul metropolitan area, Busan-Ulsan area, Daegu metropolitan area, Daejeon metropolitan

areaDaejeon-Chungcheong area), Gwangju metropolitan area, Jeju area



© Construction of yearly passenger 0/D database

e Passenger 0/D has been constructed using all sorts of statistics such as the Nationwide

Passenger Travel Survey, socio-economic index, transported volumes by transport mode, and so
forth (Expansion)

e For the years without survey, passenger O/D is yearly amended and renewed by reflecting
changed statistical indicators on the baseline passenger 0/D (Actualization).

Current status of passenger 0/D database construction

Classification| 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Interregional | Metropolitan |Traffic Volume|Supplementary Interregional | Metropolitan
Survey | O/DSurvey | Cities 0/D Survey | Survey for 0/D 0/DSurvey | Cities 0/D
Survey Survey
Expansion of | Expansion | Actualization | Actualization | Actualization | Actualization | Actualization | -Expansion | Actualization
Interregional of of of of of of of of
) Metropolitan | Interregional/ | Interregional | Interregional | Interregional/ | Interregional | Interregional | Interregional
Analysis Cities O/D | Metropolitan oD 0o/b Metropolitan o/ 0o/ o/,
Area O/D Area O/D Expansion of
Metropolitan
Area O/D
Classification| 2008 2009 2010 201 2012 2013 2014 2015 2016 2017
Supplementary Nationwide Nationwide
Survey for O/D Survey O/D Survey
Survey Interregional
oD
Actualization | Actualization | Actualization | Expansion | Actualization | Actualization | Actualization | Actualization | Actualization | Expansion
of of of of of of of of of of
Analysis Interregional | Interregional | Interregional | Interregional/ | Interregional/ | Interregional/ | Interregional/ | Interregional/ | Interregional/ | Interregional/
oD oD 0o/b Metropolitan | Metropolitan | Metropolitan | Metropolitan | Metropolitan | Metropolitan | Metropolitan
AreaO/D | AreaO/D | AeaO/D | AeaO/D | AreaO/D | AreaO/D | AreaO/D







Chapter 2
Current Status of Passenger Travel in Korea

Changes in Travel Patterns

Characteristics of the Nationwide Passenger Travel
Characteristics of Passenger Travel in the
Metropolitan Areas

Forecast for the Nationwide Passenger Travel Demands

in the Future

Findings from the National Passenger Travel Survey
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01 _ Changes in Travel Patterns

[ Rapid increase in passenger car traffic volume with the increase of the country’s total travels ]
® Total travels [nationwide)

® Passenger car traffic volume (nationwide)
(Unit: 1,000 trips/day)

(Unit: 1,000 cars/day)
Bus/Train/Airplane/Ship

ar/Taxi 45,801
—c 87,156
78868 M
Increased by 29.329 37,960
26,914 10.5%
[
Modal share of Increased
passenger car by 20.7%
Increased
by 0.5%
2010 2016

2010 2016

[ Anincrease in passenger car traffic volume is the outcome of an increase in household car ownership
and the number of single-person households. ]

©® Number of registered vehicles & number

® Total number of households and the proportion
of passenger cars per household

of single-person households

(Unit: 1,000 households)
Increased by

2010

Other than single-person households
25.8'% 1 6 505 Increased by % I The number of single-person households 19 285
’
11..1%/ 17,495  —
13,125 0.86
0.75
76.1% 72.1%
.

J
No. of registered passenger cars inthousands]  No. of passenger cars per each household [cars/household)

2010 2016

[ Influence of an increase in the number of trips per person and a decrease in average occupancy of cars ]

® No. of trips per person ® Average passenger car occupancy and the

proportion of single-occupancy passenger car

- (Unit: trip/person) Increased by
| ib Dcreased by 3.6% /4 2010
162 ~Jncreased by o o,
Total 6.6% \7'9/0 78.9% 82.5% 2016
Passenger 1.07 Increased by
Car/ 7.4%
L J
2016 Average car occupancy [persons/car)  Proportion of single-occupancy vehicles (%)

Source : 1) The National Transport DB Center, KOT! (https://www.ktdb.go.kr], Nationwide interregional main travel mode 0/D, Household travel survey (2010, 2016) 2] Korean

Statistical Information System, KOSTAT (http://kosis.kr), Household projections  3) MOLIT Statistics System [http://stat.molit.go.kr], Total registered moter vehicles
Note : Analysis of interregional travel generated by the travel modes other than walking, bicycle, and freight is analyzed.



O Special/Metropolitan cities

[ Due to increasing travels, the passenger cars traffic is sharply increasing ]

® Total travels in the special/metropolitan cities

(Unit: 1,000 trips/day)

Bus/Railway/Aviation/Marine

I Passenger Car/Taxi

9183 g L1684

Increased by
16,953 6.4% 17,835

Modal share of
passenger car

Increased
by 0.5%

2010 2016

® Passenger-car traffic in the special/
metropolitan cities
(Unit: 1,000 cars/day)

19,412

16,241
t Increased by
19.5%
2010 2016

[ A rapid increase in passenger car traffic is the outcome of an increase in the number of
passenger cars per household and single person household ]

® No. of registered vehicles & No. of passenger
cars per household

Increased Increased 2010
by 19.6% by 11.3% -
6,823 o1
5,706

)
No. of registered passenger cars (1,000 cars)  No.of passenger cars per each household car/household]

[ Anincrease in passenger car traffic per person is influenced by a decrease in the average car occupancy rate ]

® Number of trips per person

[Unit: trip/person)

1.75 Increased
Total \ 9
I 1 553 >

Passenger 0.99 Increased
oo | 1.06 X b 6.4%
Taxi .
Bus/ 0.76 Increased
Railway 0.79 by 4.3% 2010
) -

2016

@ No. of total households and ratio of single
person households

(Unit: 1,000 households)

Other than single-person households
I No. of single-person households

8,090 8,695

.

0
76.4% Lt

2010 2016

® Average passenger car occupancy and the

proportion of single-occupancy passenger car

Increased by
Dcreased by 7.4%
11.3% °/ 86.2%
78.8%

1.32 117

2010

2016

Average passenger car occupancy [persons/car]  Proportion of single-occupancy vehicles (%)

Source : 1) The National Transport DB Center, KOTI (https://www.ktdb.go.kr), Nationwide Interregional Main travel Mode 0/D, Household Travel Survey (2010, 2016) 2] Korean
Statistical Information System, KOSTAT (http://kosis.kr), Household Projections 3JMOLIT Statistics System (http:/stat.molit.go.kr), Total Registered Moter Vehicles
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© Towns and townships other than special/metropolitan cities

[ Due to increasing travels, the passenger car traffic is sharply increasing ]

® Total travels of the other towns and townships ® Traffic volume of passenger cars in other towns

(Unit: 1,000 trips/day) and tOWnShlpS

Bus/Train/Airplane/Ship

p (Unit: 1,000 cars/day)
I Passenger Car/Taxi

45,471

26,389
39,685 /mf/
creased by 11,494
9,961 14.6%
21,719
Modal share of
l Bassenger car t |nCrea$ed bY
ecrease 0
by 0.2% 21.5%
2010 2016 2010 2016

[ A rapid increase in passenger car traffic is the outcome of the increase in the number of cars per
household and single-person households. ]

©® Number of registered vehicles per household ® Total households and the proportion of
and the number of cars per household single-person households

Increased by (Unit: 1,000 households)

30_5% Increaseﬂd by 2010 Other than single-person households
9,683 15.9% 0.91 I No. of single-person households

[ 10,589
7419 0.79 2016 9405
72.5%
75.9%
—
L J
Number of registered vehicles ~ The number of passenger cars per
per household (thousands) household (cars/household) 2010 2016

[ Anincrease in passenger car traffic per person is influenced by a decrease in the average car occupancy rate ]

©® Number of trips per person ® Average passenger car occupancy and the
proportion of single-person occupancy vehicles

[Unit: trip/person)

151 Increased Dcr;a;ed by Incrgass;d by/ o
Total o 8% 0%

I 1 64 ¥ Y 80% ~ 79.0. 79.8% mmm

L 133 25 2016
Passenger 113 Increased

car/

T 223

Bus/ 0.38 Increased

Railwa by 8.8% 2010 : :
ey _ 0.41 WY SE% r— Average passenger car The proportion of single-person
2016 occupancy (persons/car) occupancy vehicles (%)

Source : 1) The National Transport DB Center, KOTI [https://www.ktdb.go.kr], Nationwide interregional Main travel Mode 0/D, Household Travel Survey (2010, 2016) 2] Korean
Statistical Information System, KOSTAT [http://kosis.kr), Household Projections 3] MOLIT Statistics System [(http:/stat.molit.go.kr), Total Registered Moter Vehicles



02 _ Characteristics of the Nationwide Passenger Travel

©® The national total travels

87,156 [Unit: 1,000 trips)

78,868
Increased by
10.51%
|
2010 2016

® Daily number of trips per person

(unit: trips/person)

1.73
1.62
t Increased by
6.59%
|
2010 2016

® How do people travel? (2016)

Traffic volume Travel mode Travel distance
@ 618, &= @ 60.0%
Passenger car
@ 26.99 'Q' @ 22.7%
Bus
@ 11.1% Q @ 10.79%
Train/subway
@ 0.2% % @ 3.8%

Express train
@ 0.1% ‘1‘ @ 2.8%
Airplane

® The nation's total travel distance

(Unit:
1,239,008 1000 pers‘ons»km]

1,222,162
Increased by
1.38%
|
2010 2016

® Travel distance per person

25.16 (unit: km/person)

24.60

Dcreased by

2.22%

2010 2016

® Why do people travel? (2016)

Returning home

[ ]
43.7% M;
il
School commute Morning commuting
41y C 2514
\OAV4
Ll )
D
Shopping Othes (Going to private

educational institutes

41 % [Personal business)
mh o
e
Leisure Work-related
5.8% 7.6%

Sources : The National Transport DB Center [https://www.ktdb.go.kr], Nationwide interregional OD by trip purpose and mode type, Transport analysis network
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© Characteristics of travel modes in nationwide passenger travel

©® What travel modes do people use?

KTX Airplane  dimmim  Ship
N0 01% PN 01% W 004%

10.5%

2016 S DA 11.1%
KTX Airplane  simmim  Ship
g 02% I 010, R 0 04%

® How many time do people use travel modes and how far do people travel?

(Unit: 1,000 trips/day) (Unit: 1,000 trips-km)
2010 2010
[ 2016 [ 2016

25,854
25,100 313,924 581,226

130,613 133120

10,648
I 9174 . 183 . 31.966 47,191 31,909
: 19,025
! ! L 19 | 53 84 | 34 34 ! ! \ . 2574 2352

=2 2 2 4 a 2 2 2 4 =
Passenger  Bus Train/ KTX Airplane Ship Passenger  Bus Train/ KTX Airplane Ship
car Subway car Subway

® What specific travel modes do people prefer according to the travel distance? (2016)

; ; C39%
‘1~Airplane 11.3% L 4.3% 370
21.700 %
e 26.9% ‘ 30.7% 2085 3.3
= KX -
o 26.3%
U%
60.5% 58.0% L

Passenger
car

Less than 50 km 50~100 km 100~150 km 150~200 km 200~300 km More than 300 km

Sources : The National Transport DB Center (https://www.ktdb.go.kr], Nationwide Interregional OD by Trip Purpose and Mode Type, Transport Analysis Network



© Characteristics of the nation’s passenger travel purposes

® For what purpose do people travel and how far? (2016)

Travel volume (%) Travel distance (million travel-kilometers)

43.7% @ rewrninghome 4G
io‘e Others _ 115
5.8% M Leisure s
4.1% i Shopping l 22
7.6% n’:g Business _ 155
4.1% Q} Attending School - 41

°
25.1% flf& Morning commute ﬂ

9.7%

©® What types of trip chaining are presented per day and how far are they in average?

(Unit: trip/person) (Unit: km/trip)
2010 2010
. 2016 ) . 2016
0.700.76 31'028.2
24.793 5
0.43
0.36 142135 134, 4

12.4 10.9 11.811.6

7.0 42

e _ (] O AN e _ ° O AN
s (> oz @ M = 0 re > ez T M S 0
Morning  Attending Business Shopping Leisure  Others Returning Morning  Attending Business Shopping Leisure  Others Returning

commute  School home

commute  School home

©® What types of trips are taken according to the travel distance?

9 4t 36.1% 29.6% 29.8% 31.2x 31.2%
e} Others - 1%

o 9.5% 14.0% 23.4% 26.7% 27.5% 28.8%
U= Business

* - Morning

M- commute

Q} Attending

School
Less than 50 km 50~100 km 100~150 km 150~200 km 200~300 km More than 300 km
Sources : The National Transport DB Center (https://www.ktdb.go.kr), Nationwide Interregional OD by Trip Purpose and Mode Type, Transport Analysis Network
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03 _ Characteristics of Passenger Travel in the Metropolitan Areas

® Volume of linked trip ® Volume of unlinked trip
(unit: 1,000 trips/day) (unit: 1,000 trips/day)

64,369
57,701 O 58&/4,/4
Seoul
49W metropolitan area
/o/o O

19,802 Busan-Ulsan area O/M,OSOA

15,873 16760
9,139 9,439
8,100 =0 8,398
Daejeon 8 e 0
7‘5’11\0/8,?35 metropolitan area 7-%8f 8,972
O o o - o— )
4,015 4,941 Gwangju 4,082 5,067
| | | | metropolitan area | | | |
2006 2010 2016 2006 2010 2016
® Number of linked trip per day/person
(unit: trips/person)
2.78 2.92
2.73 2.61

Seoul metropolitan area Busan-Ulsan area

Daegu metropolitanarea ~ Gwangju metropolitanarea  Daejeon metropolitan area

® Number of unlinked trip per day/person

(unit: trips/person)

2.78 ;7 2.83 2.85 3.00
2.56 2.59

- o 2.70

Seoul metropolitan area Busan-Ulsan area Daegu metropolitanarea ~ Gwangju metropolitan area  Daejeon metropolitan area

Source: The National Transport DB Center (https://www.ktdb.go.kr) at the Korea Transport Institute, OD by Trip Purpose and Mode Type in the Metropolitan Areas

Note: 1) These are the results of analyzing intra-zonal travel of the metropolitan areas. 2) Seoul Metropolitan area : Seoul special metropolitan city, Incheon metropolitan city,
Every city/Gun in Gyeonggi-do (33 Municipalities) 3] Busan-Ulsan metropolitan area: Busan metropolitan city, Ulsan metropolitan city, Changwon city, Yangsan city, Gimhae
city, Miryang city, Pohang city, Gyeongju city [ 8 Municipalities) 4) Daegu metropolitan area: Daegu metropolitan city, Gumi city, Yeongcheon city, Gyeongsan city, Gunwi-gun
(county), Cheongdo-gun, Goryeong-gun, Seongju-gun, Chilgok-gun, Changnyeong-gun (10 Municipalities) 5) Gwangju metropolitan area: Gwangju metropolitan city, Naju city,
Hwasun-gun [county), Damyang-gun, Jangseong-gun, Hampyeong-gun, Gokseong-gun (7 Municipalities) 6) Daejeon metropolitan area: Daejeon metropolitan city, Sejong
Special Self-governing City, Cheongju city, Boeun-gun (county), Okcheon-gun, Yeongdong-gun, Gongju city, Nonsan city, Gyeryong city, Geumsan-gun (10 Municipalities)



© Travel characteristics in the Seoul Metropolitan Area

® The rates of commuting to Seoul and Incheon from neighborhood
towns and townships

“y
X 24,8

s 231% =§g?g

. 2016

22%  2.4%

2.1%

To Seoul Special Metropolitan City To Incheon Metropolitan City

® Major purposes of trips ® Average distance of commuting

e O

] 2

was (O W i S

Morning  Attending Shopping Private Others
School academy

2006 commute

8.6%_ 42.9%
2010 2016

® Modal split of the public transportation
(bus, train, etc.)

Q (.

a II II }. -
Passenger Bus Walking Others

2006 car

Source: KTDB [https://www.ktdb.go.kr), OD by Trip Purpose and Mode Type in the Seoul Metropolitan Area, Transport Analysis Network
Notes: 1) These are the results of analyzing intra-zonal travel of the Seoul Metropolitan Area 2) The metropolitan areas: Entire towns and townships in Seoul, Incheon, and

Gyeonggi Province (33 towns and townships)
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© Travel characteristics of the Busan-Ulsan Metropolitan area

® The rates of commuting to Busan and Ulsan from neighborhood
towns and townships

6.5%  6.4%

I 2006
I 2010
I 2016

To Busan Metropolitan City To Ulsan Metropolitan City

® Major purposes of trips ® Average distance of commuting

° o O
s > 2 § =
Morning  Attending Shopping Private Others
2006 commute School academy
45.4%
i
i
45.4%
i
i
46.5%
2010 2016
® Major modes of transport ® Modal split of the public
transportation (bus, train, etc.)
[ ]
S=EE §m
Passenger Bus Walking Others

2006 car

\
\
1
\
\
\

\

[

[
[
/

o

[
o
[
[
[
[

|
\
\
\ |
|
|
\

|
|
|
|
i |
I |
I |

!
/
22 2

Source: The National Transport DB Center (https://www.ktdb.go.kr) at the Korea Transport Institute, OD by Trip Purpose and Mode Type in the Busan-Ulsan Metropolitan
area, Transport Analysis Network

Notes: 1) These are the results of analyzing intra-zonal travel of the Busan-Ulsan area. 2] Busan-Ulsan Metropolitan area: Busan Metropolitan City, Ulsan Metropolitan City,
Changwon City, Yangsan City, Gimhae City, Miryang City, Pohang City, Gyeongju City [ 8 towns and townships)



© Travel characteristics of the Daegu metropolitan area

® The rates of commuting to Daegu from neighborhood
towns and townships

©® Major purposes of trips

° o O
vs (L 0 R =
Morning  Attending Shopping Private Others
2006 commute  School academy
46.19%
43.6%
|
i
4420
©® Major modes of transport
[ ]
a8 =B §
Passenger Walking Others

2006 car

|
I |

|

| I |
|

|

|

\ /

|

|

|

|
\ |
1 |
\ |
\ |

W—

® Average distance of commuting

2010 2016

® Modal split of the public
transportation (bus, train, etc.)

M 2006

,Q, M 2010

S e

Train 5.4,

Bus
* 20.0%

Source: The National Transport DB Center (https://www.ktdb.go.kr] at the Korea Transport Institute, OD by Trip Purpose and Mode Type in the Daegu metropolitan area,

Transport Analysis Network

Notes: 1) These are the results of analyzing intra-zonal travel of the Daegu metropolitan area. 2) Daegu metropolitan area: Daegu metropolitan city, Gumi city, Yeongcheon city,

Gyeongsan city, Gunwi-gun (county), Cheongdo-gun, Goryeong-gun, Seongju-gun, Chilgok-gun, Changnyeong-gun (10 towns and townships)
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©O Travel characteristics of the Gwangju metropolitan area

® The rates of commuting to Gwangju from neighborhood
towns and townships

2

® Major purposes of trips ® Average distance of commuting
. w g 5
s [ D R S
Morning  Attending Shopping Private Others
2006 commute  School academy
44.3%
i
i
45.1%
i
i
4429

2010 2016

® Modal split of the public
transportation (bus, rail, etc.)

B2 | =

Passenger Bus Walking Others M 2006
2006 car .Q. I 2010
Bus

0.7%

g 1.24%
Train

D 5
c )
[l S 5
‘ I!

Source: The National Transport DB Center (https://www.ktdb.go.kr] at the Korea Transport Institute, OD by Trip Purpose and Mode Type in the Gwangju metropolitan area,

Transport Analysis Network
Notes: 1) These are the results of analyzing intra-zonal travel of the Gwangju metropolitan area. 2) Gwangju metropolitan area: Gwangju metropolitan city, Naju city,
Hwasun-gun [county), Damyang-gun, Jangseong-gun, Hampyeong-gun, Gokseong-gun (7 towns and townships)



© Travel characteristics of the Dajeon metropolitan area

® The rates of commuting to Daejeon from neighborhood towns
and townships

n

® Major purposes of trips ® Average distance of commuting
° ® O
ws (O W § [~
Morning  Attending Shopping Private Others
2006 commute  School academy
43.6%
|
I
I
i
bb.b6% ®
1 g
I
i
42.1%

2010 2016

® Modal split of the public

R transportation (bus, rail, etc.)
S=EE | -

Passenger Bus Walking Others

2006 sen M 2006

I 2010

Source: The National Transport DB Center (https://www.ktdb.go.kr) at the Korea Transport Institute, OD by Trip Purpose and Mode Type in the Daejeon metropolitan area,
Transport Analysis Network
Notes: 1) These are the results of analyzing intra-zonal travel of the Daejeon metropolitan area. 2] Daejeon metropolitan area: Daejeon metropolitan city, Sejong Special Self-
governing City, Cheongju city, Boeun-gun (county), Okcheon-gun, Yeongdong-gun, Gongju city, Nonsan city, Gyeryong city, Geumsan-gun (10 towns and townships)
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05 _ Findings from the Nationwide Passenger Travel Survey

© Commuting trips

® (Nationwide) What are the major modes of
transport for commuting?

|
Walking Others

I
I
1
|
!

[ ]
a = §
v~ /)
Passenger
car

Bus

i
Vo
vl
\
\

I
1
1
1
1
1

\

® (Other metropolitan areas) What are the major
modes of transport for commuting?

=" JRe e

Passenger
car

|
Walking Others

[
[
[
[
[
[

Bus

\
1
\
4

® How long does it take for commuting on average?

59.3%

® (Seoul metropolitan area) What are the major
modes of transport for commuting?

|
Walking Others

\

Passenger Bus ¢
car

|
|
Vo
[
[
[

® (Other cities) What are the major modes of
transport for commuting?

= e

Passenger
car

|
Walking Others

Railway/Subway 0.2%

I / |

i |
’

I / I

o / |
\ RRailway/Subway 0.2%/

%-

(Unit: minute) o '-\.
;0
© S ™
S o~ o N
N N N0 ©
N ~ Q
Y o
-
O
)
1 ) 1 1 1 )
Whole country Seoul metropolitan area Metropolitan area Others (city/province)

Source; 1) The National Transport DB Center (https://www.ktdb.go.kr) at the Korea Transport Institute, travel Purpose OD between regions in the nation and metropolitan areas
2) The National Transport DB Center (https://www.ktdb.go.kr) at the Korea Transport Institute, Household Travel Survey (2010, 2016)

Note: 1) Modal share for commuting is analyzed using the nationwide interregional and metropolitan area travel purpose OD 2] Average commuting times are calculated
weighted populations according to age, and gender composition of different cities based on the samples of the National Household Travel Survey.
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© Departure times by travel purpose

® When is the common time to start on a trip?

1~3 am

©® What time are trips generated and for what purpose?

.

°
s

30.5% of

the daily trips are made
between 7 t0 9 am.

4~6 am

30.5+%

7~9 am

14.4%

23.0%

1 I 1 1

13.7%

3.3%

10~12 am

13~15 pm

ju

16~18 pm

i)

19~21 pm

22~24 pm

(1)

o0
Morning Attending Shopping Leisure Returning
commute School home
‘ 16-18 pm
[ ]
: Morning  Attending : : : Returning
Time zone Commute school Business = Shopping Leisure Others home
1-3am 0.1% 0.0% 0.2% 0.2% 0.1% 0.0% 0.2%
4-6 am 12.0% 15% 19% 0.7% 2.0% 11% 0.1%
7-9 am 73% 55% 12.9% 26.4% 18%
10-12am 6.8% 3.7% 213% % % 18.6% 8.7%
13-15pm 24% 11% 4% % 15.9% % 16.5%
16-18 pm 12% 0.3% 16.7% 21.7% 17.7% 212% 9.8%
19-21 pm 0.3% 0.0% 6.2% 59% 13.5% 42% 259%
22-24 pm 0.0% 0.0% 3.1% 0.5% 0.6% 0.5% 6.9%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Source: The National Transport DB Center (https://www.ktdb.go.kr), National Household Travel Survey (2016
Note: 1) It is calculated weighting populations according to age, and gender composition of different cities based on the sample data.
2) Other purposes = send-off, private lessons, personal business, etc.



© Average number of passengers per car

® (Nationwide) How many passengers are in a car?

2010
78.9% 82.5x% - 2016
14.65% 14.T%
- 4% 4, 1.5% 049 1.0% 024
L 1 1 J
1 person 2 persons 3 persons 4 persons 5 persons or more
©® How many people use single occupancy cars?
86.24
82.5 81.54 , 81.2-
78.9% ’ 77 4ot ° 80.5% 79.8% °
~o o ~o ~0
b ) b= b=
L N | & | X | & )
Whole country Seoul metropolitanarea  Metropolitan area Others (city/province)

® Average number of passengers in a car
commuting trip

(Unit: persons/car)

Whole 1.32 Whole
country 2016 1.22 country
Seoul Seoul
metropolitan 1 34 metropolitan
area 2016 1.23 area
Metropolitan 1 30 Metropolitan
LI 2016 117 area
Others 1 -32 Others

o) T

Source: The National Transport DB Center (https://www.ktdb.go.kr), National Household Travel Survey (2016)
Note: 1] It is calculated weighting populations according to age, and gender composition of different cities based on the sample data.

® Average number of passengers in a car for

[Unit: persons/car]

1.19

2016 1.14

1.20

2016 1.09

1.18

2016 1.12

1.19

(lprovinee _ 112
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© Travel characteristics by gender and age

©® What are the most common purpose of trips ©® What are the most common purposes of
for males? trips for females?

0.2%
39.8% Morning
Commute

24.3%

25.3%

34.0%

34.1%
7.0% 5.6%
Below 19 years of age

mm 20-39 years of age
BN 40-59 years of age
mmmm Over 60 years of age

Below 19 years of age

20-39 years of age
[ 40-59 years of age
mmmm Over 60 years of age

18.8%
v
445[;59"/.. l;.g.g"/..
7% 0%
450 46,04,
47.3% 48.0%
® What are the most common travel modes ® What are the most common travel modes
for males? for females?
63.6 I 66.0%
204, I 35.29
17.8 I— 42.9%
41.5% 65.5v
44,5 IE———— )
59.3% . Passenger car A
0.9% Taxi 1.7% L)
Below 19 years of age . Below 19 years of age
I 20-39 years of age 43'5%&/“= [1](1):2 20-39 years of age
. 40-59 years of age 9.9+ mammmmm  Others 3.2% [ 40-59 years of age
E Over 60 years of age 19.1% 4.6%

mmmm Over 60 years of age

Source: The National Transport DB Center (https://www.ktdb.go.kr), Nationwide Household Travel Survey (2016)

Note: 1] It is calculated weighting populations according to age, and gender composition of different cities based on the samples of the National Household Travel Survey.
2) Other purposes = send-off, private lessons, personal business, etc.



© Travels of the elderly over 65

® How has the proportion of the elderly changed among the total population?
How have economic activity rates changed among the elderly?

520001 o o ) PO ) 51,246  100%
51000 4 . Total population The proportion of the elderly L 900
' ‘[ (thousands) m m over 65 years of age L 809
50,000 4
+ 70%
49,000 - F 60%
48,000 - 47,008 + 50%
47,000 A [ 40%
+ 30%
46,000 - t 20%
45,000 - F 10%
44,000 | N BN BN NN W BN BN BN NN W BN BN BW O EW BN OB | gy
2000 2004 2008 2012 2016
8,000 ~ Total number of the % Rate of economically active population 4 100.% ¢ 'J ’ 4 E p
7000 4 m m elderly (thousands) \ among the elderly over 65 years of age 6,763 90.%
6,000 {3,395 ] 80%
1 70.%
5,000 A 1 60.%
o X
4,000 1 29.6% 1 s0%
3,000 - 1 40.%
1 30.%
2,000 -
1 20.%
1,000 1 { 10%
0 % = o %
2000 2004 2008 2012 2016

©® What are the most common purposes of trips
for the elderly?

Seoul metropolitan area
[ Metropolitan areas
N Others|city/province)

AL
Attendln %
schoo ¢ ) 020w

1.4%
1.0%
4.3%

6.1%
m 7.8%
Shopping 4.3%
17.2%
17.7%
Lelsure 13.0%
14.7%
15.9%
Others 12.3%
47.8%
48.0%
48.1%

©® What are the most common travel modes

for the elderly?
62.6%
59.9%
56.8%
11.6%
15.9%
15.5%
13.4%
12.5%
7.8%
5.5%
3.9%
0.1%
1.2%
2.5%
Taxi 1.4%
5.7% Seoul metropolitan area
Others [ Metropolitan areas
18.5% N Others|city/province)

Source: 1) KOSIS [KOrean Statistical Information Service] website [http://kosis.kr), Population Projections of Korea 2} KOSIS (KOrean Statistical Information Service) website
(http://kosis.kr), Economically Active Population Survey 3] The National Transport DB Center (https://www.ktdb.go.kr), National Household Travel Survey (2016)
Note: This is calculated on the basis of weighting populations according to age, and gender composition of different cities based on the samples of the National Household Travel Survey.
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© Weekend travel

©® How many people do not travel during ® How many trips do people make during
weekdays and weekends? weekdays and weekends?

38.8%

[Unit: trip/day)

212
1.82

20.3% 1.33

11.7%

U= U U
Weekdays Saturday Sunday Weekdays ISaturdayI I Sunday I

® For what purpose, do people travel during ® what are the prioritized modes ot transport
weekdays and weekends? during weekdays and weekends?

I‘l.l’ﬁ 21.9% B Weekdays
Morning I Saturday
Commute N Sunday
9.6%
Attending 001'%:/“ 4839
school | 5024
iz
Business
w
Shopping
uif]
Leisure
&
)
Others
m 34;5;7% Others l")s.bsf'/:/D I Weekdays
Returning 48 8 4.0% — Saturday
home ! I Sunday
® At what time of day, do people usually travel during weekdays and weekends?
1 6.1 % =@ Weekdays
=@ Saturday
@@= Sunday

10.1%

85% 7.7% 7.1%
7.2% 7.0%

%
0.2% 0.2% ©4.6%
0.1% 0.1% 01% % 0.8%
0.1% 0.1% 0.1% 0.0% 0.1%
0-lam  1-2am  2-3am 3-4am 45am S5-6am  67am  T-8am  8-9am

3.0% ]lzgg/n 0.9%
S

5
3.9% 339 3.6% 3% T

9-10am 10-11am 11-12am 12-13pm 13-14pm 14-15pm 15-16pm 16-17pm 17-18pm 18-19pm 19-20pm 20-21pm 21-22pm 22-23pm 23-24pm

Source: The National Transport DB Center (https://www.ktdb.go.kr), Weekend traffic status (2010, 2016)
Note: This is calculated by weighting populations according to age, and gender composition of different cities based on the sample data.



© Characteristic of using passenger facilities (Bus terminals)

Intercity bus terminal/ Express bus terminal

® For what purpose, do people ©® With what transport modes do people access bus terminals?
inals? _
use bus terminals? Passenger Q' Bus Railway (. Walking
(Number of daily users car ] — /SUbway )1 Others

X Leisure-Visiting relatives for the faclites)

2 2 . 9 % Over 5,000 people 27N 19.4%

. Others Priaebusness] 1000-5000 peopte [ERORIN 1754
18.7% 500-1,000 peope [NNNERRIN 5.1
®  Busiess 200-500 peop IR 104+
P 8.6% Lesthan 200 people RERIN .6

©® How long does it take to access the bus terminals? ~ ® How long do people wait for a bus in bus terminals ?

(Number of daily users for the facilities) (Number of daily users for the facilities)
Over 5,000 people [ 37 2 Over 5,000 people 39
1,000-5,000 people [ 292 1,000-5,000 people 302
500-1,000 people I 239 500-1,000 people 248
200-500 people I 25,7 200-500 people 226
Less than 200 people [N 185 (Unit: minute] Less than 200 people 199 (Unit: minute)
® For what purpose, do people ©® With what transport modes do people access railway stations?
i i ? —
use rallway stations? Passenger .Q. Bus Railway “ Walking
o) . — . (Number of daily users car T ¢ /Subway } Others
=0 Leisure-Visiting relatives for the facilities)
2 2 8 0 /O Over 5,000 people _ 18.6% 25.6% 5.9%

o Buess 1,000-5.000 people INNEET  20.1
21.9% 500-1,000 people [NNZSANN 200 IENETNZWE. 223
auuc Others (Private business) 200-500 people [NNNPL NI 14e. NG 27.1%
i 9.75 s 20 e TS 12 RS 4

® How long does it take to access the railway stations? ~ ® How long is do people wait for a train?

(Number of daily users for the facilities) (Number of daily users for the facilities)
Over 5,000 people IR 38 2 Over 5,000 people 335
1,000-5,000 people [ 279 1,000-5,000 people 311
500-1,000 people [T 22 6 500-1,000 people 286
200-500 people [ 26 1 200-500 people 326
Less than 200 people [ 267 {Unit: minute) Less than 200 people 303 (Unit: minute)

Source: The National Transport DB Center (https://www.ktdb.go.kr), Passenger transport facilities usage survey (2016)
Note: It is calculated by weighting the volume of passengers transported by facility on the sample data.
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Nirport terminal (domestic)

® For what purpose, do people
use airport terminals?

® With what transport modes do people access airport terminals?

Passenger .Q‘ Bus = Railway
Leisure-Visiting relatives [Nugrbtehreoffadc?filgeﬁers r v . fSubway 1 4o, |
3 5 . 40 /0 Over 5,000 people 20.2%

0.6% |

®  Business 1,000-5,000 people [ E  7se _

1 2 50/0 Railway/Subway(0.6%), Walking/Others(0.3%)
e

I Others (Private business) Railway/Subwayl0.4%), Walking/Others(0.4%)
5.4% st 20 I T 2o

® How long does it take to access the airport terminals? ® How long do people wait for an airplane?

(Number of daily users for the facilities)

Over 5,000 people I 90.8

(Number of daily users for the facilities)
Over 5000 people [ ] 1003
1,000-5,000 people I 62,1 1,000-5,000 people [ 85 2
200-1,000 people [ 487

[Unit: minute) Less than 200 people _ 85.2 (Unit: minute)

200-1,000 people I 42 1

Less than 200 people [ 47 1

Passenger ferry terminal

® For what purpose, do people use
passenger ferry terminals?

©® With what transport modes do people access passenger ferry terminals?

Passenger = Rail
e [ .Q. Bus (o 101
\ o Leisure-Visiting relatives (Number of daily users 424
for the facilities) %
== 47.4% 1,000-5000 eople 213 o3 NGEHNE 9+
LSS S0 0ol 107 (o o+
1 0 . 6% 5.8%|
st T T
IBANK Others (Private business) o 2.5%|
El 2.7% Ls 20 e S5, NS
® How long does it take to access the passenger © How long do people wait for a
ferry terminals? passenger ferry?
(Number of daily users for the facilities) (Number of daily users for the facilities) (Unit: minute)
Over 5000 people [ 1709 Over 5000 people 767
1,000-5,000 people |1 136.8 1,000-5,000 people 404
200-1,000people | 13238 200-1,000 people 76.9
Less than 200 people [T 1248 (Unit: minute Less than 200 people 848

Source: The National Transport DB Center (https://www.ktdb.go.kr), Passenger transport facilities usage survey (2016)
Note: It is calculated by weighting the volume of passengers transported by facility on the sample data.



© Passenger cars characteristic using expressways

©® How many people on average take a ride in cars using expressways?
Nationwide average Average by region with expressway tollgates
(Unit: person/car)

(Unit: person/car)

1.79

4

Decreased 187 18
by 4.5% 174 172 169 144

Busan  Daegu  Gwangju Daejeon  Ulsan  Sejong  Gyeonggi Gangwon Chungbuk Chungnam Jeonbuk Jeonnam Gyeongbuk Gyeongnam

2010 2016

® For what purpose, do car passengers use expressway? [For entry tollgate)

3829 342%  34.8% 2% 29.6%  27.2% Bs% 4709, S

, 50.0% 415%  412% sy g 46.9% -

g . .‘ / . Leisure
-l.,z_:x ..ﬁ.@

/ ,‘/ \ e _\./’ Shopping
sy 21 S S 361%  36.6% - - - g

06%  gigm BA% CT 320% gy
s >

26.4%

Busan Daegu  Gwangju  Daejeon

22.8%
Mornlng

/ School
Gyeongbuk ~ Gyeongnam commute

Chungbuk  Chungnam  Jeonbuk  Jeonnam

Ulsan Sejong  Gyeonggi  Gangwon

® For what purpose, do car passengers use expressway? (For exit tollgate)

0
36.5% 34.0% 190% o580 269%  223% 26.7%
. 0 0
ST 438% s 438% ¢ 0% 46.9% . s A% u30% -

s n \\. . . N Leisure

; ’ ‘ ’: \\ . . s o
A 75.5% \
374% 389%  415%

: 27.6%  362%  38.0%
32.6% /
" 25.7% 27.7% 29.7% °

‘ 29.7% s >

o - R ,' Morning
N =

- / School

Jeonnam  Gyeongbuk  Gyeongnam  Commute

Ulsan Sejong  Gyeonggi Gangwon Chungbuk  Chungnam  Jeonbuk

Busan Daegu  Gwangju  Daejeon

Source: The National Transport DB Center (https://www.ktdb.go.kr), Mailing survey on expressway toll gates (2016)
Note: It is calculated by weighting the volume of passenger cars by tollgate based on the sample data.
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©O Traffic volumes between towns and townships

©® What are the types of cars passing through interregional roads between towns and townships?
(Unit: %)

Ulsan | Sejong |Gyeonggi | Gangwon gm:g::; JJ:::::; g:::g::; Jeju

cvgmtl:y Seoul | Busan | Daegu |Incheon |Gwangju|Daejeon
714 | 704 | 729 | 702 | 743

Passenger|
e 750 | 764 | 731 | 7561 | 747 | 7115 | 797 | 718 | 770 | 757
Taxi 30 48 23 22 24 08 12 06 13 23 18 17 14 13
28 33 25 34 25 10 13 34 18 28 34 18 19 16 46
266 | 178 | 241 | 199 | 193 | 234

18

Bus

Truck/
Othet | 192 | 155 | 22.1 | 193 | 205

260 | 237 | 269 | 194

® Peak hour traffic rate ® Early hours traffic rate (midnight-5 am)

6.3%
9.9%
8.2% 8.09 8.4% 8.4%
-U% 7.8% 7.8% 7-9%7 5 47
7.3% 7 1% 7.3% 9% /%
4. 7%
6.29% 61% 4.0% o
3.4%
3.0% 2.9
. 2.8% 7% 2 .84
o £ 2.7% 9 6o,
2.1% 2.1%
0.8%
§ 2 § 3 2 §g £ 8 2 P 22 &% o2 & - e .
e § & 3 3 B8 § ¢ 3 2 £Zg g8 3% ¢ § 2 § 3 2 § £ 8 2 9 2922z 22 &
= a @ > @ El > = =1 S5 33 909° o @ @ S > @ & 3 @ S cc 29 oo =
s = & 3 8 a 3 3 €€ 22 33 £ 3 ¢ 3 5 w 5 S5 S € 23 33 SS
T e 5 337 3¢ St s & s © & § §g3féd
3 5% = E] ng:g 3 %”5-

® How do traffic volumes of interregional roads vary according to the time of day?

14pm 15pm 16pm 17pm 18pm 19pm 20pm

0am 1am 2am 3am 4am 5am 6am 7am 8am 9am 10am 11am 12pm 13pm

Source: The National Transport DB Center (https://www.ktdb.go.kr), Traffic Volume Survey (2016)
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01 _ Legal Basis

O Article 12 National Transportation Survey, National Integrated Transportation System
Efficiency Act (National Statistics No. 11627)
O Article 7 Logistics Survey, Framework Act on Logistics Policies

02 _ Purposes of the Survey

© To identify logistics types and transportation features of domestic businesses; to identify
vehicle types and transportation features of freight vehicles; and to calculate the volume of
freight transportation

© To establish baseline data including the population, OD traffic volume, and so forth, which
are essential for the effective establishment and implementation of transportation plans and
logistics plans

© To update major indexes in the feasibility appraisal guidelines for transportation and logistics
facilities investment

03 _Survey ltems

© Number of survey questionnaires: Four (Three for businesses, and one for freight vehicles)
© Survey items
- Commodity flow survey of businesses (Mining industry; manufacturing industry; wholesale
industry)
- Overview of businesses: Name of business; number of employees; annual sales; produced
and sold commodities, etc.
- Logistics facilities and transportation modes: Main land-area in use; status of logistics
facilities; utilization status of freight vehicles, etc.
- Logistics utilization status: Use of 3rd Party Logistics (3PL) company, 3PL using pattern
type; freight volume transported by using 3PL
- Freight shipment volume: Monthly shipment days; freight shipment volume for the top-five
commodities; shipment volume trends for the past 12 months
- Three-day freight shipment status: shipping frequencies for three days; shipping dates;
shipping commodities; freight transportation modes at points of origin and destination, etc.

- Commodity flow survey of businesses (warehouse industry)

- General status: Facilities; total site area; warehouse building area; number of warehouses, etc.

- Warehouse status: Warehouse area; effective story height; number of stories of warehouse;
ownership type; warehouse type, etc.

- Warehouse use status: Ownership type (owned or rented), utilization ratio

- Operation status: Average operation days per month; warehouse type; rack type; warehouse
equipment; warehouse operating rate, etc.

- Commodity flow survey of businesses (companies dealing with hazardous materials)



- Shipment/transportation status: Shipment volume of hazardous materials, accident
prevention and post- accident measures; transportation types/routes, etc.
- Ratio of hazardous materials by supply-type and shipment-type

- Daily shipment and transportation status: Shipping date; volume of shipments/number of
shipping cases, shipment commodity/hazardous material, export status, etc.

- Truck trip diary survey for drivers

- Vehicle features: Vehicles for business purposes; vehicle types; vibration free status;
tonnage classification; tonnage capacity; vehicle model year, etc.

- Trip features: Place of registration; key areas of logistics activity; average days of logistics
activities

- Trip log: Transportation type, information of origin/destination; characteristics of cargo on
board; empty/loaded vehicle status; expressway use, etc.

- Surveys on traffic volume at distribution hubs

- 24-hour traffic volume collection: Traffic volume by vehicle type; inflow and outflow traffic
volumes; inflow and outflow traffic volumes by detailed vehicle type; traffic volumes by day of
the week and time band; traffic volumes by hub

- One-week traffic volume collection: Traffic volumes by vehicle type and day of the week;
traffic volumes by detailed vehicle type and day of the week; traffic volumes by day of the
week and time band; traffic volumes by day of the week and survey point

04 _ Survey Targets

© Businesses in the manufacturing/wholesale/warehouse industry, freight vehicle drivers, and
logistics hubs in Korea

Survey names Survey targets Samples
Survey on logistics for the manufacturing  Business with more than 5 About 19,000
and the wholesale business employees businesses

For Survey on logistics for the warehouse Warehouse businesses and About 750

businesses business logistics businesses businesses
Survey on logistics for businesses Businesses dealing with About 500
dealing with hazardous materials hazardous materials nationwide businesses

For Truck trip diary survey for drivers Frei_ght truck driv._ers for non- About 5Q,UOO

freight . . business anq busw.ness purpqsgs vehicles

vehicles Survey on entry/exit traffic volumes at Entry and exit vehicles at logistics 100 hubs

distribution hubs

hub facilities

05 _ Survey Period

O Reference date: Weekdays of May and June 2017
© Survey implementation
- Survey period: May 2017 - Nov. 2017
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06 __ Utilization of Survey Results

Survey names Use of survey results

- Calculation of shipment volumes from origin to destination
by cargo commodity

- Analysis of domestic freight transportation status by
commodity and transportation mode

Commodity flow survey of
businesses (Manufacturing
industry, wholesale industry)

Commodity flow survey of - Assessing freight index in feasibility appraisal guidelines

For . . for transportation facilities
. businesses (Warehousing . S L .
businesses . - Using them as feasibility appraisal indexes for logistics
business) o ;
facilities construction
. - Calculation of traffic volumes from origin to destination by
Commodity flow survey of .
. : . hazardous material
businesses (Businesses dealing : . .
. . - Analysis of freight transportation status by hazardous
with hazardous materials) . .
material and transportation mode
L . - Calculation of freight volumes transported by freight vehicles
For Truck trip diary survey for drivers Establishment of policies related to freight vehicles
freight

- Identification of freight vehicles accessing logistics hubs
such as industrial complexes, integrated logistics
terminals, logistics complexes, ports, and so forth

vehicles  Surveys on entry/exit traffic
volumes at distribution hubs

07 _ Implementation System

© Managing organization: Ministry of Land, Infrastructure and Transport
© Implementation organization: Department of National Transportation Big Data at the Korea
Transport Institute
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01_Nationwide Freight Transportation Survey

(D Changes in Businesses' Logistics Status
(mining industry, manufacturing industry, wholesale industry)

- The freight volume growth rate in the mining industry, which accounts for large parts of the
traffic volume, has slowed down. The growth rates in the manufacturing industry and the
wholesale industry have continued to rise. And the number of businesses in suburban areas,
particularly in Chungcheong Region, has increased more than in urban areas.

- The growth rate in the manufacturing industry of lumber, refined products of oil, and non-
metallic minerals, whose traffic volumes run high in the manufacturing industry, has slowed
down, and the growth rate in the manufacturing industry of electronic parts and medical
precision instruments, whose traffic volumes run low, has continued to rise.

Changes in businesses distribution by region and industry

440’1 16 (Units: businesses, %) 2010 = 2016
416,493

440,116

326,813

345,391

264,391

15008 174687 1914

1,770 2,006

Nation Mining industry Manufacturing ~ Wholesale Nation Urban areas Suburban
industry industry ‘ areas
221,323
(Units: businesses, %) [ 12010 = 2016
173,267

131,891

104,196

ggo4 10,951
Seoul Chungcheong Jeolla Region Gyeongsang Region Gangwgn/Jeju
metropolitan area Region Regions

Source: Korea Statistical Office, National Establishment Survey (http://kosis.kr/), relevant year



- The shipment volume per case has decreased, and the utilization rate of freight vehicles for
business purposes has increased.
- The distribution rate of business logistics facilities located within the same city, county or district

has increased, and the rate of stopping by logistics facilities in the same city/province has increased.

Changes in logistics characteristics and facilities distribution including

locations and StOpS (Units: tons/case, vehicles) = non-business  long-term (business) [ short-term (business)
273
— 79 8.4
[ ] 74 _
. Decreased by | ]
- |
- 22.1 R —
— tons/case . .
| |

- | |
- 1 1
- | |
- 52 | 23 .
- | : |
- - 2.0 — ]
- - ] | | |
- - - . . .

e ——
2011 2017 2011 2017

(Unit: %) 12011 2017

In the same city/ In the same mty/provmce Other city/province
county/district

457 (Unit: %) 112011 [ 2017
: 413

In the same city/ In the same city/province Other city/province

county/district

Intermediate stop (distribution center)
Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year
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- The main reason for choosing transportation modes have changed from expenses to quality of service.
- When it comes to the freight volume transported between businesses, the transportation
between different industries is more active than within the same industries.

Changes in main factors involved in selection of transportation

modes and in transportation rates between different industries
(Unit: %)

2011 2017

@ Travel time 213 @ Travel time 253 0

Transport Transport
cost 24.9 cost 231

Safety 6.5 @ Safety 16.9 a

©

(7) Reliablity 5.1 (4) Reliablity 128
Transport Transport 11

@ schedule 53 @ schedule 3

@ Safety of 23 1 Characteristics 91
production : of cargos :
Convenience Characteristics of

@ in use 138 @ shipment place 18

(Unit: %)

2011 2017

Mining Manufacturing Wholesale

Mining Manufacturing Wholesale

industry industry industry Others industry industry industry Others

industy Mining 54— 307 —20— 618
| \

e N _go— 596 179 — 224
| |

i Wholesale g3 227 — 468 — 301

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year



(2) Changes in Businesses' Logistics Status (warehousing business)

- The number of warehouses has increased sharply in Gangwon/Jeju Regions (60.2%) and
Chungcheong Region (43.7%), followed by total suburban areas (23.3%) and urban areas (3.6%).

- The rate of long-distance goods receipts and shipments within the nation has increased, and
the rate of goods receipts and shipments within metropolitan cities has decreased.

Changes in the number of warehouses by region and the rate of
receipt places to shipment places for domestic consumption
(Units: warehouses, %) [12011 2017

1,0411,078 23
1914 @ 2334 211a 4374 524 1084 | 6024

)

Whole Urban areas Rural | Seoul Chungcheong Jeolla Gyeongsang ~ Gangwon/
country (except areas ! metropolitan area area area Jeju areas
Sejong) area

Source: Statistics Korea, The Census on Establishment (http://kosis.kr), Each year

(Unit: %) [ 2011 [ 2017

ﬂ 37 7 37 7 378 46.2

36.0 396 36 o
24,526.2 331
l . 0 i5 | ' |
In the same In the same Long distance In the same In the same Long distance
city/county/  metropolitan cities  within nation city/county/  metropolitan cities  within nation

district or provinces district or provinces
Place of receipt Place of shipment

{T0) nl (LT
fii | (Wi [
b o e i o o

TITTTTSSNFTITH R AT

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year
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- With the development of IT technologies, warehouses have more advanced and automated.
Increasing numbers of the warehouses now operate 24 hours per day.

- The holding rate of processing and distribution facilities within the warehouses has increased;
the places of receipt/shipment have changed.
- The rate of using logistics/cargo terminals in other regions as places of receipt has increased.
- The number of end-users in the shipment locations has increased.

Changes in types of the places of receipt and

shipment in warehouses and in operating status
(Unit: %) [ 2011 (12017

Possession of
~ processing/
distribution facilities

88 Place of receipt Place of shipment

(origin) (destination)

334 2 9A

il ol

processing and Wholesale and Logistics/cargo Wholesale and End users
distribution facilities retail distributors terminals in other retail distributors
regions
(Unit: %) [ 2011 (12017
Warehousing type Facilities in use Shifts (24 hours)

757

729

69 73

Auto Rack Pallet rack Docking  Conveyor  Logistics
warehouse warehouse facilities information system

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year



(@ Changes in Businesses' Logistics Status
(businesses dealing with hazardous materials)

- Safety consciousness has enhanced, and safety management in the process of transportation has
been strengthened.
- The rate of night and owl time transportation for hazardous materials has increased.

Changes in the sense of safety of businesses dealing with hazardous
materials and the distribution status of transport time

— (Unit: %) (12011 [12017

Self-manual for pre-  Responsible Ex-ante Transportation Ex-post
and post-measures institution management process management
for transport accident 697

prevention

Possession of self- Outsourcing of professional Record of the entire Operation of a rea--time Record of the entire
manuals for management  transport (logistics) enterprises  routes and transport times  management system  routes and transport times

(Unit: %) 712011 [12017

28,0

5. (%
5.0% Decrease
Increase

45

\ 24
20 \ 00

DANGEROUS @&

04

01-04 am 04-07 am 07-10am 10am-13pm 13-16 pm 16-19 pm 19-22 pm 22 am-01 pm

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year
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@ Changes in the Trip Patterns of Freight Vehicles

- The number of registered freight vehicles has increased by 9.0% (small-sized car 8.2%; mid-
sized car 14.6%: full-sized car 16.3%).

- The total number of trips (3.0 — 2.7) and the number of empty vehicle trips (1.4 — 1.1] have decreased.

- The capacity tonnage has slightly increased (2.6 tons — 2.7 tons), and the capacity tonnage in
small-sized freight vehicles (1.3 tons — 1.0 tons) and mid-sized freight vehicles (5.8 tons — 5.3
tons) have decreased.

Registered number of freight trucks by capacity tonnage and
changes in daily average number of trips/capacity tonnage

(Units: thousands, %) [ 12010~ 2016

3,492

3,058

Small-sized Mid-sized Full-sized Total
Source: MOLIT, MOLIT Statistics System (http://stat.molit.go.kr)

30 (Unit: frequency/day) 12011 " 2017
; 27

Loaded Empty Total

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year

287 (Unit: tons/day) 712011 7 2017

Small-sized Mid-sized Full-sized Total

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year



- The number of registered freight vehicles increased sharply in suburban regions (12.1%],

compared to urban regions (1.8%), particularly in Gangwon/Jeju Regions, and Jeolla Region.
- Vehicle travel kilometers have increased, with multiple trips decreased and round trips increased.
- Due to the expansion of SOC, travel time has decreased but the utilization rate of expressways
has increased.

Changes in the number of registered freight vehicles
by zone/SOC status/travel characteristics

(Units: thousands, %) " 120101 2016 ! (Units: km, %) [ 2010 ' 2016

3,492 87,893 90,365

3,204
6 2,350
1,285 :
1,108 1,129 | 1,206 1017 §
940 :
411462 450502 1 13,812 13,977
Nzl = e
Urbanareas Suburban  Seoul ~ Chungcheong  Jeoola  Gyeongsang Gangwon Nation Natlonal General Local highway,
areas  metropolitan ~ Region Region Region ~ Jeju Regions : expressway national highway etc.

area
Source: MOLIT, MOLIT Statistics System (http://stat.molit.go.kr]  Source: The Korea Transport Institute, 2016 National Transportation Statistics, 2017

12011 12017
rrrrrrrrrrrrrrrrrrrrrr Travel distance —— —— Travel pattern —— ————— Travel time ———
(Unit: km) (Unit: %) (Unit: time)
1133
[ 33
] 32
[ | |
9.3 -
[ | |
| | .
687 C 1
- 523 530 19 19 L
54 6- . .
| e [ | 1
[ | D | ‘m m” 1 |5 HEEEE
| | | N . N . |
| Eered BN | I . I DN .
| I s I . | | |
| B | N [ N . Il NEE .
| B | N [ | N . Il N .
| B | N [ s W Wl | | |
| B | N [ | 34 N W Il N .
| B | N [ "l N . | | |
N I e Nl e . Il IEE EEm
Loaded  Empty Total One-way Round Multiple Loaded  Empty Total
trip trip trips

Source: The Korea Transport Institute, Korea Transport Survey and Database Building Project, Each year
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- Both load factor and load efficiency have increased by 4.5% and 3.7%, respectively, compared

to 2011.

- In general, the operation index related to loaded trips has grown, compared to 2011, and loaded

travel-time rate and loaded travel-distance rate have increased by 3.8% and 1.9%, respectively.

Changes in daily operation characteristics index of freight vehicles
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(5) Daily Operation Characteristics of Freight Vehicles

Mainly engaged industries, travel patterns, and the number

of loaded and empty vehicle trips for freight vehicles (Unit: %)

Agricultural
and livestock .
[T} Manufacturing  industries Mining
industry 182 industry

24 4 : 04

i 7 Service

Wholesale and Il i
(=T W] e

retail industries 249
Small-sized  Mid-sized Full-sized Total

i 321

s~k —lé

Home Destination Destination

Destination

One—way ' h
trips -:D

Destination

Loaded vehicle trips Empty vehicle trips

1.6 1.1

Source: The Korea Transport Institute, 2017 Korea Transport Survey and Database Building Project, 2018
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Daily average capacity tonnage, travel time
and travel distance by capacity tonnage

(Unit: tons/day)

10 'A

00
Average Small-sized

2./tons . ,,-EQ

Mid-sized

L.
(e)(e)(e) 010 (9)

Full-sized

(Unit: times/day) = Load time rates | | Empty load time rates

Total Small-sized Mid-sized Full-sized

(Unit: km/day)  Distances traveled with loaded vehicles | | Distances traveled with empty vehicles

1649

106.3

773
597 58.7
415

| | Small-sized Mid-sized Full-sized

Source: The Korea Transport Institute, 2017 Korea Transport Survey and Database Building Project, 2018



- Travel time bands of freight vehicles differ with the characteristics of logistics hubs.
- Traffic rates are high in daytime at industrial complexes and coastal ports, in evening and dawn
at national logistics hubs such as inland container depots and integrated logistics terminals,

and in evening time at airport freight terminals.

Travel time distribution of freight vehicles by logistics hub

[Unit: %) " Integrated logistics terminal [ Inland container depot [ Industrial complex [ Distribution complex [ Coastal port [ Airport freight terminal

N\ ] 4 '
9 *
A 269 s *
] 263 :
1263 242

189,
158
54 :
147
14.4
11,
8 \8_5
79
6.7 6.
45
3.1
28
19

Source: The Korea Transport Institute, 2017 Korea Transport Survey and Database Building Project, 2018
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Freight-vehicle travel patterns

(Unit: %)
@ Loaded - Lift off - Sustained 376
- [ | |
P e i
o () [ ) () [ ) ()
@ Empty - Lift on - Lift off - Sustained 75
=-
R ¥ > Fp o _epg
[ ] () M) ® [ ] ()
@ Empty - Lift on - Lift off 6.5
[ | |
[ ]

@ Loaded - Lift off 6.4

[ | |
[ [ | ]
Bg- g
[ () [ ()
@ Loaded - Lift off - Lift on - Sustained 55
[ | |
N . =F
By Pno R ey
[ ] () o () o ® [ ) ()
@ Loaded - Lift off - Lift on - Lift off - Sustained KX
[ | | [ | |

Source: The Korea Transport Institute, 2017 Korea Transport Survey and Database Building Project, 2018
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(D Trends in Transport Performance by OECD Countries

- The freight volume transported in Korea is 129 (billion ton-km] which is similar to Italy’'s and one

half of France’s and Japan’s.
- In the past 10 years, there has been a huge increase in the freight volumes transported in

Poland, Australia, Canada, and Russia compared with those of other countries.

Freight volume transported by nation (in 2013)
(Unit: billion ton-km/year)
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(2 Domestic Freight Volumes by Transportation Mode

-In 2016, the domestic freight volume transported is about 1.97 billion tons and the highest
modal share is shown in road with about 91%, followed by maritime, rail, and aviation.

Modal split and freight volume by transportation mode (in 2016)

Truck Water Rail Air
91.09% 7.25% 1.65% 0.01%
1,799,565 thousand tons 143,227 thousand tons 32,555 thousand tons 293 thousand tons

Source: The Korea Transport Institute, 2016 Korea Transport Survey and Database Building Project, 2017
Note: Domestic maritime freight includes the freight volume transported between coastal ports

(@ Trends in Domestic Freight Volume

- The domestic freight volume (Unit: ton-km) has increased by about 30% over the past 15 years; the road
sector has seen an increasing trend, while the opposite is the case for the rail and aviation sectors.

Trends in domestic freight volume by transportation mode

(Unit: million ton-km/year)

S

r— 180[824

—Q
o 135]259

31,841 37,036

23,281 A\ —

?1’52 9,479 8.014

A 1E r}ﬁ w\f 1T2 175
2001 2005 2010 2015 2016

Source: The Korea Transport Institute, The National Transport DB Center (http://www.ktdb.go.kr/)
Note: Index refers to the quarterly average in 2000 (100 index).



@ Trends in International Freight Volume (maritime, aviation)

- The freight imported and exported are mostly transported by maritime shipping, and the
international freight volume has almost doubled over the past 15 years.

International freight volume by transportation mode and modal split
(unit: thousand tons/year)

Total
612,774

= Freight volume has
more than doubled

2001

Water

2001 | 610,910

2005 | 754,936

2010 966,193

2015 | 1,216,782

2016 | 1,242,597

Air

2001 1,864
2005 | 2,617
2010 | 8,327
2015 | 3,519
2016 | 8,780

Source: 1) Ministry of Land, Infrastructure and Transport, Statistical Yearbook of MOLIT, 2017
2) Ministry of Oceans and Fisheries, Statistical Yearbook of MOF, 2017
3) Ministry of Land, Infrastructure and Transport, Airportal (http://www.airportal.go.kr)
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- The import and export shipment volume of the nation has increased by 22.0% compared to 2010.
Transshipment volume and coastal shipment volume have increased by 65.6% and 12.2%,
respectively, during the same period.

Changes in the nation's marine freight (2010-2016)

(Unit: thousand revenue tons/year) " 2010 [ 2016 [] Volume change

999,590
819,426
- f Rﬁte of
ate of change 2 2
change 243,007 656% 237,875 6088

22.0%

180,164
Rate of

change

29,007.12.2%

Transshipment

Import and export

Source: Ministry of Maritime Affairs and Fisheries, Shipping & Port Logistics Internet Data Center (http://www.spidc.go.kr)
Note: Coastal freight includes both inbound shipment volume and outbound shipment volume.

(5) Cargo Commodities Delivered by Transportation Mode

- Roads, which account for the largest delivery of domestic freight volume, have delivered
nonmetallic minerals the most, while railways have mainly delivered cement, and coastal
shipping has mainly delivered petroleum products.

Top-five commodities delivered by transportation mode
(Unit: %)

- "}} Nonmetaliic i
P Nonmetallic :
‘O % mineral minerals Baostl)(j:ergt:tal Container Coal ore
=Jo" v products 120 99 95 a2

Truck 149

Container Coal Steel Others
261 102 71 51

Petroleum ; Steel Other ores
products Gl’lt C?g‘gnt products and products
238 235 d 128 126

Source: 1) The Korea Transport Institute, 2015 Korea Transport Survey and Database Building Project, 2016

2) Korea Railroad, Statistical Yearbook of Railroad, 2016

3) Ministry of Maritime Affairs and Fisheries, Shipping & Port Logistics Internet Data Center (http://www.spidc.go.kr)
Note: Coastal freight includes inbound shipment volume of coastal cargo ships



(®) Freight-handling Performance by Major Rail Stations

- Rail stations that are high in handling container freights are Obong, Busanjin, Singwangyang,
Sapgyo, and Yangmok station in sequence; rail stations that are high in handling bulk carriers

are Obong, Taegeum, Seokpo, and Sintanjin station in sequence.

Freight volume by major rail stations (in 2016)

(Unit: thousand tons/year) [ Container [ Bulk

4,587
4,088

661

>

Obong

187 569 =
i

i Chungju
;:q 237
Sapgyo I
Joch|won,.\ 454
Sintanjin 23
A—L
66 103 48
Okcheon -
1,400
Donglksan i Yangmok
Dongsan
782
55
116
15
A
Taegeum
Slngwangyang
Heungguksa

804

109

Seokpo
1,934
204
Ulsan port
51
m
Pi—=2N
Busanijin

Source: Korea Railroad, Statistical Yearbook of Railroad (http://www.korail.com)
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(@ Freight-handling Performance by Major Water Ports

- Of major ports, Incheon port handled the largest coastal freight volume of about 36,000 RTs in
2016, followed by Gwangyang port, Ulsan port, Donghae port, Mukho port and Mokpo port.

Coastal freight volumes by major ports (in 2016)
(Unit: thousand R/T)

36,112 P02
5,254 : :
' Jeu™e15 |
I 6,378 : Jeuld '
0 | N
:Seogwipol &
Okgye & H
1454 TR teeeeeeeeeeeesd
10,249 Donghae - Mukho
Incheon Samcheok
4o 2 22246
Daesan Pyeongtaek -
Dangjin
8,186

3,388 I

Pohang
12,661

Gunsan
7,567
Ulsan
16,733 5212
2,448 5,012
Masan, E
1997 Jinhae Busan
1,467 - ‘
[ ] o J e
Gwangyang Gohyu
Yeosu  Samcheonpo Okpo
Mokpo

)

Wando
Source: Ministry of Maritime Affairs and Fisheries, Shipping & Port Logistics Internet Data Center (http://www.spidc.go.kr)



Freight-handling Performance by Major Domestic Airports

- Of major domestic airports, Jeju airport has handled the largest freight volume of about 260,000
tons a year, followed by Gimpo airport, Gimhae airport, Daegu airport and Cheongju airport.

Domestic airlines’ freight volumes by major airports (in 2016)

199,681

9,571

Incheon W

Gimpo

1,321
|

Gunsan 1818

582

Muan  Gwangju

431
Wonju
14,927
Cheongju
700
2190 ¥
[ Sacheon
Yeosu

Yangyang

16,380

59,383
I 209
I

(Unit: tons/year)

263,121

Source: Ministry of Land, Infrastructure and Transport, Airportal (http://www.airportal.go.kr)
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(9 National Freight OD Traffic Volumes

-In 2015, it is in the Seoul metropolitan area and major ports that freight OD traffic volumes

by commodity run high.

Freight OD traffic volumes by commaodity (in 2015)

- Freight OD traffic volumes are relatively high in Seoul metropolitan area and Youngnam

region compared to other regions.

Freight vehicle OD traffic volumes (in 2015)

Source: The Korea Transport Institute, 2015 Korea Transport Survey and Database Building Project, 2016
Note: 252 zone system
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(D Status of Major Logistics Hubs Related to Roads

- Inland logistics hub: A large scale logistics hub composed of Integrated Freight Terminal (IFT)
and Inland Container Depot (ICD)

- Integrated Freight Terminal (IFT): Greater logistics facilities wherein a series of logistics
activities are conducted from storage of diverse products to product packaging and
classification for freight collection and delivery

- Inland Container Depot (ICDJ: Inland container depot that supports container storage and
handling services equipped with customs clearance facilities that are equivalent to the ports

- Logistics complex [previously, distribution complex]): A complex created with distribution
facilities (freight terminal, collection and distribution complex, retail and wholesale complex
etc.) and supporting facilities (processing and production facilities, data processing facilities, etc.)
all together

Status of major logistics hubs related to roads (in 2016)
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Source: Ministry of Land, Infrastructure and Transport, The 3rd Logistics Facilities Development Plan, 2017
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(2 Trends in Domestic Warehouses

- According to Statistics Korea, the number of warehousing businesses in 2016 was about 5,400,
most of which comprised general warehouses and cold & frozen warehouses.

- The number of warehouses has increased by about 26% over the past 10 years; general
warehouses and cold & frozen warehouses are on a rising trend and farm product warehouses
and hazardous material warehouses are on a declining trend.

Changes in the number of domestic warehousing businesses
(Unit: business)

Srpms. -

Total 2006 [l General 2006
warehousing warehousing

2010 4,538 2010

2015 5177 2015

2016 5,405 2016

25 7%

(06'-16' rate of change)

59 2%

(06'-16' rate of change)

N

842 Farm product Pl
warehousing

| S

@

Refrigerated
Warehousing

2010
853 2015
891 2016

5.8%

(06'-16" rate of change)

-32.6%

(06'-16' rate of change)

Dangerous 2006

goods
warehousing 2010
2016

-19.3%

(06'-16' rate of change)

Source: Statistics Korea, The Census on Establishments (http://kosis.kr), Each year



(3 Status of Freight Vehicle Rest Areas and Public Garages

-In 2016, the total number of freight vehicle rest areas being operated is 24 including 17 on
highways, 2 on national highways, and 5 at ports; and public garages numbered 10 in total.

Status of freight vehicle rest areas and public garages

Q Public garages for freight vehicles Freight vehicle rest areas (northbound line)
m Freight vehicle rest areas (southbound line) Eﬂ Rest areas on national highways e Rest areas at ports

(P

— Chuncheon
Incheon Harbor

P

Gyeyang

"} Ioiang
"W Cheongwon

"} Oksan
i]‘l Sintanjinm

0 Mungyeong

Namdaejeon m m m

Nam-gu,

m Okcheon Yeangcheon Ulsan
Iseo m 0 m
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0 jingok Q f—1 Goseong  Jinhae Yongdang in Busan port

Busan New Port
Mokpo Suncheon m

Q Yeosu

Gangjin

Source: Ministry of Land, Infrastructure and Transport. 2016 National Transport SOC Statistics, 2017
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(4) Current Status of Port Hinterland

- Port hinterlands across the nation number a total of nine, comprising about 22.24 million square
meters of land area.

- The hinterland of Busan new port is noted to be the largest one with about 6.7 million square
meters of land area (30.1%).

Current status of port hinterland (in 2016)

Inchon Port ’

Pyeongtaek -
Dangjin Port

Pohang Youngilman New Port

‘ Ulsan New Port
‘ Busan New Port

‘\ t Masan Port (Gapo District)
Mokpo New Port East side of Gwangyang Port's Hapo General Pier

Gwangyang Port

(Unit : 1000m)

Busan New Port
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Pyeongtaek
- Dangjin Port 2,627

East side of Gwangyang

1,944
Port's Hapo General Pier ’

ili"

Pohang Youngilman
New Port

D
©
(=)

Mokpo New Port

(KD

Ulsan New Port

Masan Port
(Gapo District)

Source: Ministry of Land, Infrastructure and Transport, 2016 Key Statistics of National Transport and SOC, 2017



(5) Status of Industrial Rail Tracks for Ports and Industrial Complexes

- Total lengths of industrial rail tracks for ports and industrial complexes are 60.4 km and
78.5 km, respectively.

- Industrial rail tracks for ports are mainly connected to trade ports such as Busan port, Busan
new port, Incheon port, and Gwangyang port and industrial lines for industrial complexes are
mainly connected to the national industrial complexes nearby the ports.

Status of industrial rail tracks for ports and industrial complexes (in 2016)

(Unit: km)
10,6
Incheon
13
19.0
192
Janghang 17
é teel Co
12.0 Jeonju Industrial
Complex
7 Ulsan Onsan
Industrial
Complex
Changwon
Prre” | Industrial
Gwangyang Complex Busan
by | teel Co.
Daebul Industrial e
| wangy: i
Complex : .
Yeosu Industrial .
Industrial
Complex Frcaa complex

Sources : Korea Railroad Corporation, 2017
Note: Connected by the Taean suspension bridge, Gwangyang Steel Works and Gwangyang industrial complex are regarded as one industrial complex.
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(6) Freight Vehicle Registration Trend in Korea

- Registered freight vehicles are as many as about 3.5 million in 2016, among which freight
vehicles for businesses are 11.2% [about 390,000, and private trucks (for non-business) are
about 88.8% (about 310,000).

- About 88% of the freight vehicles are small freight vehicles of less than three tons; about 93%
of the private trucks for a non-business purpose are small freight vehicles, and about 60% of
the freight vehicles for business purposes are mid- or full-sized freight vehicles of more than
three tons.

- Increasing ratios of newly registered mid- and full-sized vehicles are relatively high compared
to those of newly registered small-sized vehicles.

Freight vehicle registration trend by tonnage
E Commercial truck | Private truck (Unit: thousands)

TN BT
Small-sized

(less than 3 tons)

2005 2,626.8
2010 2,680.0
2015 2,851.3

2016 2,898 5

Mid-sized . 2000
(3-8 tons)

2005 1317

2010 1509

2015 167 4

2016 1715

-—
—
o
N
._A.

2000

Full-sized

(8 tons or over)

L : 2005

220
2010 271

2015

[
N

1

2016 328

Source: Ministry of Land, Infrastructure and Transport (MOLIT), MOLIT Statistics System (http://stat.molit.go.kr)
Note: Classification of freight vehicle tonnage has been changed. (Small-sized: Freight vehicle less than three-ton trucks, Mid-sized: Freight
vehicle more than three-ton to less than eight-ton trucks, Full-sized: Freight vehicle more than eight-tons trucks)



(@ Status of Freight Vehicle Registration by City/Province

- Ratios of small-sized vehicle registration are relatively high in Gyeongbuk province, Gyeongnam
province, Jeonbuk province, Jeonnam province, Chungbuk province and Chungnam province,

respectively.

- Ratios of full-sized freight vehicle registration are high in port cities like Busan, Incheon and Ulsan.

Number of registered freight vehicles by region/tonnage (in 2016)

B I'OAé Small-sized

Mid-sized
660.7
=] mk Full-sized S .
. 716
156.0
l 2 115,3
I %4
Incheon = 26.1
Seoul I
Gyeonggi
17
1835
= 55 505
19.1 RN Sejong
85 6449
B .
Chungnam Dagjeor
158.8
-15_1
82
Jeonbuk
781
[
71
4.8 1982
||
Gwangju .
18.6
13.1

Jeonnam

(Unit: thousands)

; 709 ;
N :
i 47
134.4 : 1.2
.1 : Jeju :
08 i :
Uttt
-
Gangwon
1327
Wi
6.0
. 2723
Chungbuk [
222
124
1457 Gyeongbuk
9 2
53 B .,
m .4,8.
2502 Daegu Ulsan
| 157.0
[ 201
4
230 :
118
I Busan
Gyeongnam

Source: Ministry of Land, Infrastructure and Transport (MOLIT), MOLIT Statistics System (http://stat.molit.go.kr)
Note: Classification of freight vehicle tonnage has been changed. (Small-sized: Freight vehicle less than three-ton trucks, Mid-sized:
Freight vehicle more than three-ton to less than eight-ton trucks, Full-sized: Freight vehicle more than eight-tons trucks)
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Nationwide Expressway Freight Vehicle Traffic Volumes

- Freight vehicle traffic is busy on expressways, such as the Gyeongbu expressway, the Chungbu
expressway, the Jungbu Naeryuk expressway, the Seoul Beltway, the Daegu Busan expressway

and the West Coast expressway.
- Freight vehicle traffic is relatively busy in Seoul Metropolitan Region, Chungcheong Region, and

Youngnam Region compared to Gangwon Region, and Jeolla Region.

Nationwide freight vehicle traffic volume distribution on expressways (in 2016)
(Unit: vehicles/day)
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Source: Ministry of Land, Infrastructure and Transport, Annual Traffic Volume Report, 2017



(@ Freight Vehicle Traffic Volumes on the Expressways around
the Seoul Metropolitan Area

- In the Seoul metropolitan area, freight vehicle traffic is busy on such expressways as the Gyeongbu
Expressway, the West Coast Expressway, the Youngdong Expressway and the Seoul Beltway.
- Freight vehicle traffic volumes on privately financed expressways, such as the Incheon
International Airport Expressway, the Yongin-Seoul Expressway, the Seoul-Chuncheon Highway,

and so forth, are relatively low.

Freight vehicle traffic volume distribution on the expressways
(Unit: vehicles/day)

around the Seoul metropolitan area (in 2016)
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Source: Ministry of Land, Infrastructure and Transport, Annual Traffic Volume Report, 2017
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04_Freight Economy and Industry

(D Trends in Transportation Service Indexes

- The domestic freight index is declining, while the international freight index is rising continuously.

- When the domestic freight index of the fourth quarter of 2016 is compared to that of 2000, the
maritime index shows a similar level but the rail index and aviation index has declined by about
one half.

- If the international freight index of the fourth quarter of 2016 is compared to that of 2000, both the
aviation index and the maritime index have almost doubled.

International freight indexes
(Unit : %) [ Air []Water

2248

100.1
2000 2005 2010 2015 2016

Domestic freight indexes
(Unit : %) [ Rail "] Air [ Water

523

Source: The Korea Transport Institute, The Korea Transport Database Center (http://www.ktdb.go.kr/)
Note: Index refers to the annual average of 2000 (index 100).



(2 Trends in National Logistics Costs

- National logistics costs total about 192 trillion KRW (17 billion USD) when both domestic
logistics costs and international logistics costs are taken into account and domestic logistics
costs rose to about 163 trillion KRW (14.44 billion USD) in 2014 and are increasing continuously
every year.

- National logistics costs account for about 13% (11% for domestic) of GDP.

National logistics cost trends

(Units: billion KRW, %)  Logistics cost [domestic Logistics cost (including overseas) %

1477

O\‘EZL | 41%395; 129
linctud%[g)ﬁnrtaetrir?ational
logistics costs 192,098
176,559 -,
o 162,832 V.,
Mgyt Migggut!
132,855 Ny ! !
126,504 gygput! Do !
' Mgggggpnnt! i v‘,
101,657 - N s
' 94,641 Nyt o ! ) !
80,723 <. Ngt! o ! S !
Niaggggnt! Nugggpannt! ! gy m g
Nt S N ! ! ! g
D Ny T N st gy s gt
D Nt B N cl ! S g
|:||||||||l: w N g i g i UU
I N A 0 i S g
2001 2005 2010 2014

National Logistics
Costs

Average annual national
logistics costs amount to

1 92trittion KRw.

(17 biltion USD).
| L 1

® O

Source: The Korea Transport Institute, Korean National Logistics Costs in 2015, 2017
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(® Traffic Volume & Sales Trends of Packages by Domestic Parcel
Delivery Services

- Traffic volumes of packages by parcel delivery services and their sales have increased about
three-fold over the past 10 years and average unit price has decreased by about a quarter.

- The annual volume of packages that a person sends and receives by parcel delivery services is
about 47 per capita in 2016, which shows a continuous growth.

Annual volume of packages by parcel delivery services and sales trends

Sales Average unit price
(Unit: trillion KRW) {Unit: KRW)

2001
2005

2010

2015

2016

(Unit: case/person-year,
ten thousand boxes)

Annually

46.9 204,666

cases/person
(in 2015) 181,960

119,818

52,550
N

-

2001 2005 2010 2015 2016

20,269

Source: Korea Logistics News, Korea Logistics Business Directory, 2016

Note: Referring to the freight volume of 16 parcel delivery service companies(CJ Logistics, Lotte Global Logistics, Hanjin Express, KG Logistics, Logen
corporation, KGB Logistics Co. Ltd., llyang Express, YongMa Logis Co. Ltd., Korea Logistics Co. Ltd., Sung-hwa Logistics, Dongjin Logistics Co., Ltd., Chunil
Parcel Co., LTD., Daesin International Transport Co. Ltd., Kyongdong R&D, Hapdong Express, Korea Delivery Business Corporative] and the post office



05_Freight Safety, Energy and Environment

(D Traffic Accidents by Vehicle Type

- The number of freight accidents is one-fifth of the number of passenger car accidents, but fatalities
from freight accidents are quite high, being about one half of fatalities from passenger car accidents.

- The fatality rate of traffic accidents is high when they involve special vehicles, freight vehicles
or two-wheel vehicles; and the fatality rate of freight accidents is about twice as high as the
fatality rate of passenger car accidents.

Incidence rate and death rate of traffic accidents by vehicle type (in 2016)

(Unit: %)
Special Incidence rate Fatality rate
vehicles
0.43 Others Special Others
vehicles 10,90
1.08
L Q
Passenger Passenger
(26,576case) vehicle vehicle
66.85 49 32
2218
(952persons)
Mortality rate of traffic accidents by vehicle type (in 2016)
(Unit: %)
463
3,58
327
253
201
143 1 - 1
o O
Car Van Truck Special vehicle  Two-wheeler Others

Source: Road Traffic Authority, Traffic Accident Analysis System (http://taas.koroad.or.kr/)
Note: Others include motor bicycles, bicycles, construction equipment, agriculture machines, and so forth.
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(2) Traffic Accidents of Freight Vehicle by Month, Day of the Week and Time Band

- October and November are noted to have a relatively high level of frequencies and fatalities of
monthly freight vehicle accidents.

- It is noted that Friday has the highest level of freight accidents among days of the week, while
Monday through Thursday have similar levels of freight vehicle accidents.

- From midnight to 8 a.m., the number of freight accident mortalities is relatively high compared
to the number of freight vehicle accidents that occurred during the time band.

Number of freight vehicle accidents and deaths (in 2016)

Number of occurrences (cases) === Death toll (persons)
2416 2472

2249 2304

2,008 2,106 2,051

294 2,285 2,254 106 2,230
99

91

1,887 79 80
69

74

yuow Ag

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.

4,437 Number of occurrences [cases)
4,222 4,209 4,192 4035 w=== Death toll (persons)
2 3,485
o
Q
<
% 146 152 150 147 155 1 ,996
3 e \23
=
g \79
=~
Mon Tues Wed Thurs Fri Sat Sun
6,861 6,771 6.462 Number of occurrences (cases)
‘ E «=== Death toll (persons)
93]
= 2,875 >
g s ,655
(0]
o,
o
)
<

00-04 am 04-08am 08-12am 12-16 pm 16-20 pm 20-24 pm

Traffic Authority, Traffic Accident Analysis System (http://taas.koroad.or.kr/)
Note: 1) Mortality rate = No. of Accidents/No. of deaths * 100
2) Data for freight vehicles




(3 Freight Vehicles’ Air Pollutant and Particulate Matter
Emission by Region

- The emission of air pollutants and particulate matters in non-Seoul metropolitan areas is twice
as large as those in Seoul metropolitan areas.

- Gyeonggi province has produced the highest levels of emissions, followed by Gyeongbuk,
Gyeongnam, Chungnam and Chungbuk.

Air pollutant emission from trucks by region (2016)
(Unit: thousand tons/year)
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Source: National Institute of Environmental Research, National Air Pollutants Emission Service (http://airemiss.nier.go.kr)
Note: Except fugitive dust and vegetation
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01 _Overview of
the Transportation Network

m Scope of establishment
- 2014, 2015, 2016 (as of Dec. 31), nationwide (roads, railways)

® To use the transportation network as the basic and essential data to integrate and
analyze transportation and spatial information
- To use it as the basic data for transport problem diagnosis, solution development and
policy establishment incorporating diverse transport information

m With the growing applicability and importance of GIS-based transport DB, there is a
need to build precise and highly usable data sets
- It is necessary to use cutting-edge transport data such as big data to build trustworthy
GIS-based transportation network DB.
- It is necessary to establish a base map that serves as a transportation Network
information platform to discard the existing convention of simply building a
transportation network and expand its applicability.

mTo establish a trustworthy transportation network using railway operation
information including numerical maps, TAGO, and so forth.
- It is necessary to accumulate information related to road transport such as road
facilities, traffic signals, and traffic controls and railway such as railway stations, lines
and operation status

®To enhance its applicability by establishing a transportation network that is
connectable with transport information and spatial information
- It is possible to develop new technologies and support policies in the comprehensive
transport field such as transport demand, operation, and so forth, as it is used for
transport-related big data platform (KTDB platform].



02_Methods and Outcomes of
Transportation Network

Transportation network establishment methods

= To establish a GIS-based transportation network by standardizing the navigation
numeric maps based on field surveys and railway operation information
- The road network, which is comprised of nodes, links and turn penalties, is established
for the paved roads with more than two lanes.

% Exclusion rules

- Roads on islands are excluded.

- Roads without a centerline are excluded
- The railway network, which is comprised of nodes, links, and stations by line and train
schedules, is established for lines related to passenger service.

® To establish a multi-layer system that allows intermodal connectivity by combining
the road transportation network and the railway transportation network
- To establish intermodal transfer network between access networks from road to

railway stations and trains

Transportation network establishment results

Structures and characteristics of transportation network were analyzed and standardized
to establish a total of 52 types of information.

Node

Established information

Road network | ik

Turn penalty

Essential transport facility, turn penalty type, administrative border, traffic signal
information, traffic reqgulation, etc.

Road name, road hierarchy, length, number of lane lines, traffic lights, traffic survey
points, etc.

Permitted left-turn, permitted going straight, permitted right-turn, etc.

Intersection points

Center line

Nod
Railway Nede
network Route

Timetable

Railway stations, railway transfer types, service types, etc.

Name of railroad centerline, section length, number of tracks, electrification of
railroads, etc.

Name of route, average vehicle kilometers traveled, average vehicle times traveled,
number of operations, etc

Departure times by line, trains in operation, total number of operations, operation
day of the week, etc.




090 Transportation Network Map Book

Results of road network establishment

Link information

Items Contents

Two-way, eight-lane
road

Number of lanes

One-waystatus No one-way roads
Road number -
Road name Teheran-ro

Special metropolitan
Road class city roads and
metropolitan city roads

———————————————————————————————————————————————————————————————— . W,
Exclusive bus lane No bus-only lanes . P S
Exclusive roat dfor T .y \"E!l\;l
xclusive road for s BT T
motor vehicle Not a motorway - . iR T ;‘-ﬁ"—"“-"-@“
'_l’_ """" f """"""""""""""""""""""""""""" R b ‘-‘JE',’
ype of road General road TR ;
appurtenances e
Pavementstatus Pavedroad
Length TAm
Number of traffic 0
signals
Roadwidth Mmoo
Type of median strip Flower bed
Node information
Items Contents

{ -;'53"0-' ‘?‘.

: - s YRt (1

Nodetype ... Road intersection . e ‘a-r..r.lui\ .
- DAL DR g

o
- Yeoksam Station W AR
Name of facility intersection *{\'g%%( 2
———————————————————————————————————————————————————————————————— A g
Turninformation _yes SRY

lnks A

Coordination X) 1904467

Coordination (Y) 54473014

Turn information

Items Contents

Type of turn Permitted left-turn, permitted National expressway =
information going straight, permitted right-turn

Urban expressway/National highway =

.. . . . Government-aided provincial road/Local highway ==
Administrative boundary information

Items Contents

Town, Township, Yeoksamdong, Gangnam-gu,
Neighborhood/City, County, ~ Seoul Special
District/City, Province Metropolitan City




Results of railway network establishment

Railway facility (stations) information

Items Contents

Name of railway
station

High-speed railway,
conventional railway and
metropolitan railway

Yongsan

Type of railway
station

Administrative

district Yongsangu

Railway lines information

Items Contents

KTX Gyeongbu line
Busan station — Seoul station

Name of line

Average vehicle
traveled

Average time
traveled

Number of
operations

Date of reference Dec. 31, 2016

Stopping stations by line

Name of line Stopping stations (in order)
Busan
Gupo
KTX Gyeongbu Line M|ryang ””””””””””””
Busan Station — oot
Seoul Station _Dongdaegu
_Daejeon
Qsong
Seoul

Timetable by Line

High-speed railway

Conventional railway

Metropolitan railway =

3 . The order 3 .
Name of line : Totalnun_1ber ' of train : D_eparture : Operation day

. of operations | . . time . of the week

! . operation !
KIXGyeongbu Line 2 L 820 weekdays/weekends
Busan Station — Seoul Station 2 2 1445 weekdays/weekends

Stopping station
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03_Major Achievements

Multi-level transportation network establishment

To establish a multi-level system composed of detailed levels of road networks
using the navigation numeric map and prepare a foundation to support purpose-
specific analyses on each level.

National expressway

MULTI - MAP Urban expressway/
NETWORK National highway

SYSTEM

LEVEL 7

Navigation
numeric map

Government-aided
provincial road/
Local highway

< .@ Special/Metropolitan City road
< Local highway
Q" City/County road

(more than road with four
lanes both ways)

Other road/Distributor road

LEVEL 6
(more than two-lane paved road)



Archiving of diverse transport-related data

01 To analyze road transport, archive features of road network links, such as road facility,
traffic signal, traffic regulation, etc.
- Establish information on expressway rest facilities, traffic signals, the national
transport survey and so forth

02 To avoid the conventional way of establishing transportation network for its own sake and expand
its use by preparing a system that serves as a platform of transportation network information
- Support for transport problem diagnosis and solution development through the
integration of transportation and spatial information such as vehicle route data, land
use related information and so forth

Integrated transportation Networks of KTDB
Traffic volume/Speed G O G O
[KICT/Local governments/MOLIT) — M

raffic Weather ovement

Others
volume routes

Movement route

[navigation vehicles)

Travel time Speed
(navigation) (navigation)

POI

[hospital, school, parking lot, etc)
DB applications

Informion on public transportaion

lexpected to be built) Transport Accessibility Congestion "
[road/public transportation) cost A2

Traffic accident, weather External Public Vulnerabillity of Travel time

(expected to be built cost transportation plan gl transportation Networks reliability

Note: Applied DB indicates a database which is possible to build using basic DB.
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Securing efficiency and accuracy in establishment

To secure convenience and efficiency from transportation network establishment by
building an integrated transportation network management system that manages,
establishes, edits and validates transportation network related data

bl Establishment of an integrated transportation network management system R

The integrated transportation network system is comprised of several functions of managing, editing,
validating, and outputting data for the road and public transportation network

- Input and output functions - Multiple user-convenience - To provide information and search
for road and public functions functions for the road and public
transportation networks - Network environment based transportation network statistics

- Data editing and validation on GIS - To provide an analysis
function environment for road and public

transport services such as traffic
signal density by region, lines by

region and station, the number of
operations by region and station,

and so forth.

DaD

editing

s

management

Public
transportatio

network
management
system

Data output

|
Data management Public transportation editing Data validation

Data management by year GIS DB for the road network GISDB

Importing shape fil 615 DB for the integrated transportation Network Transportation Network for analysis

Data statistics Transportation Network for analysis

|

Map control and set-up

User-friendly functions




Chapter 2
Transportation Network Infographics

01 | Highway Part

02 | Transit Part

Note: The transportation network (road, railway) statistics of the KTDB are calculated by using navigation
numeric maps based on field surveys and railway operation information. So, they could possibly differ from
the figures suggested by the statistical yearbooks of the central and regional governments.
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01_Highway Part

What Roads Have Been Constructed
Over the Past Three Years?

Road length reported over the past three years

Over the past three years, the total road length of the nation has increased by 3.4% from

101,173 km in 2014 to 104,631 km in 2016.

- National expressways have increased in length by 7.3% from 4,211 km in 2014 to 4,520 km
in 2016.

- Special/Metropolitan City roads, City/County roads and District roads have increased in
length by 4.3% from 66,953 km in 2014 to 69,821 km in 2016.

- Local highways and Government-aided provincial roads have increased in length by 1.0%
from 16,422 km in 2014 to 16,589 km in 2016.

- National highways have been increased by 0.8% from 13,587 km in 2014 to 13,701 km in 2016

National expressway National highway

2014 2015 2016 2014 2015 2016

13,70Tkm

£
x
-]
O
N
~
<

A

309m
(7.3%)

1 1 4km
(0.8%)
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Road length reported for the past 3 years

101,173km  102,698m 104,63 1«m

e —————————

2014 2015 2016

______________________________________________________

Local highway Special/Metropolitan City road
Government-aided City/County road
provincial road District road
2014 2015 2016 2014 2015 2016
E E | | |
X 3 3
(2] O -
) 1= o~
i) 6 !
© ) o
- O ©

A

2,868km
(4.3%)

A

167km

; (1%)
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Road length by region and road hierarchy

Total road length of Gyeonggi in 2016 is 15,690 km, which accounts for 15.0% of the
nation’s entire roads and that of Sejong City is 724 km, 0.7% of the nation’s roads.

- There was 15,690 km of major road in Gyeonggi consisting of:
1) 758 km of national expressway; 2 1,566 km of national highway; 3] 2,298 km of local
highway and government-aided provincial road; 4) roads of 11,069 km belonging to
special/metropolitan cities/cities/counties and districts.

- There was 724 km of major road in Sejong City consisting of:
1) 15 km of national expressway; 2} 66 km of national highway; 3) 124 km of local
highway and government-aided provincial road; 4) roads of 520 km belonging to special/
metropolitan cities/cities/counties and districts.

Seoul 28km(0.6%) Gyeonggi  758km(16.8%)
Busan 52km(1.2%) Gangwon 410km(9.1%)
Daegu 108km(2.4%) Chungbuk  385km(8.5%)

. Incheon  107km(2.4%) Chungnam  454km(10.0%)
National expressway

4,520km

Gwangju 27km(0.6%) Jeonbuk 425km(9.4%)
Daejeon  74km(1.6%) Jeonnam 416km(9.2%)
Ulsan 69km(1.5%) Gyeongbuk  700km(15.5%)
Sejong  15km(0.3%) Gyeongnam 492km(10.9%)

Jeju 0km(0.0%)

Seoul 180km(1.3%) Gyeonggi  1,566km(11.4%)
Busan  120km(0.9%) | Gangwon  1,868km(13.6%)
Daegu  101km(0.7%) Chungbuk  990km(7.2%)

Incheon 72km(0.5%) Chungnam  1,327km(9.7%)

National highway

13,7071 km

Gwangju 94km(0.7%) Jeonbuk 1,409km(10.3%)
Daejeon 80km(0.6%) Jeonnam 1,896km(13.8%)
Ulsan 180km(1.3%) Gyeongbuk 2,258km(16.5%)
Sejong  66km(0.5%) Gyeongnam 1,494km(10.9%)

Jeju 0km(0.0%)




[ Seoul [ Busan
[ Ulsan Il Sejong
[ Jeonbuk [ Jeonnam

Local highway

Government-aided
provincial road

16,589m

Special/
Metropolitan
City road

City/County road

District road

69,821km

[ Daegu
[l Gyeonggi
[ Gyeongbuk [l Gyeongnam [Jj Jeju

Seoul
Busan
Daegu
Incheon
Gwangju
Daejeon
(VIEED

Sejong

Seoul
Busan
Daegu
Incheon
Gwangju
Daejeon
Ulsan

Sejong

[ ncheon

] Gangwon

15km(0.1%)
37km(0.2%)
20km(0.1%)
44km(0.3%)
44km(0.3%)
36km(0.2%)
44km(0.3%)

124km(0.7%)

2,605km(3.7%)
1,999km(2.9%)
1,709km(2.4%)
2,093km(3.0%)
1,311km(1.9%)
1,099km(1.6%)
1,462km(2.1%)

520km(0.7%)

B Gwangju

Gyeonggi
Gangwon
Chungbuk
Chungnam
Jeonbuk
Jeonnam
Gyeongbuk
Gyeongnam

Jeju

Gyeonggi
Gangwon
Chungbuk
Chungnam
Jeonbuk
Jeonnam
Gyeongbuk
Gyeongnam

Jeju

[ Daejeon

[l Chungbuk [l Chungnam

(Unit: km)

2,298km(13.9%)
1,504km(9.1%)
1,466km(8.8%)
1,593km(9.6%)
1,693km(10.2%)
1,857km(11.2%)
2,887km(17.4%)
2,228km(13.4%)

700km(4.2%)

11,069km(15.9%)
5,743km(8.2%)
4,385km(6.3%)
5,548km(7.9%)
5,669km(8.1%)
7,766km(11.1%)
8,140km(11.7%)
6,756km(9.7%)

1,946km(2.8%)
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Is the Road Supply Rate Enough
for the Nation?

Road supply rate reported for the past three years

Road supply rate has continued to rise for the past three years.
- It has increased by 3.04% from 1.41in 2014 to 1.45in 2016.

1.45

2014 2015 2016

Road supply rate per land coherent

2014 2015 2016 2014 2015 2016

2014 2015 2016

101,173km
102,698km
104,631km
100,188km’
100,284km’
51,378
thousand people
51,529
thousand people
51,696
thousand people

Road length Area Population



Road supply rate by nation

The road supply rate of Korea is one of the lowest among the 30 OECD countries.

- Road supply rate per land coherent that measures road supply rate corresponding to the
nation’s total land area and population is 2.47 on average for the 30 OECD countries.
- Korea is ranked the lowest, even below Mexico.

JAPAN

5.53

Road length (km) 1,209,800 Area (thousand km?) 378 Population (thousand) 126,536

USA

3.75

Road length (km) 6,545,326 Area (thousand km?) 9,832 Population (thousand) 310,384

UK

3.41

Road length (km) 419,628 Area (thousand km?) 244 Population (thousand) 62,036

FRANCE

5.54

Road length (km) 1,028,446 Area (thousand km?) 549 Population (thousand) 62,787

GERMANY

3.76

Road length (km) 643,782  Area (thousand km?) 357 Population (thousand) 82,302

KOREA

1.45

Road length (km)104,631 Area (thousand km®) 100 Population (thousand) 51,696
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Road supply rate by nation

Iceland England

2.24 3.41

Canada %

1.79 M~ :

Z =
-

Sweden

8.9

Mexico

0.79

Average

2.47

Source: National Traffic Survey and DB Construction Project, KOTI, 2017.
Note: Road length, land area, population, and road supply rate per land coherent of
overseas countries are referred to the base year of 2012 and use the data provided by

Statistics Korea.



Netherlands | Switzerland

5.2 4.03

New Zealand

Belgium 2.76
8.45

Australia

1.99
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Road supply rate by region

Road supply rate for regions is presented in decreasing order of Jeonnam with 2.46,

Jeju with 2.43 and Jeonbuk with 2.37.

- Road supply rate of the Seoul metropolitan area (Seoul, Incheon and Gyeonggi) is ranked
at the lowest level despite the fact that it is the most congested area of the nation.

- The road supply rate of Jeonnam is on the highest side.

@ Jeonnam

2.46
Average

Road supply rate index per land coherent (for the whole country)

45 (o)

Source: 1) National Traffic Survey and DB Construction Project, KOTI, 2017,
2) Yearbook of road statistics, MOLIT, 2017.



Gangwon

1.86

Gyeongnam Gyeongbuk

1.84 1.95
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What Are the Total Number of
People on the Roads?

Population load on road for the past 3 years

- Population load on road has been in decline, decreasing from 0.51 in 2014 to 0.49 in 2016.

-2.719%

2014 2015 2016



2016 population load on road by region

- Population load on road is presented in decreasing order of Seoul with 3.51, Busan with

1.58, and Daegu with 1.28.
- Population load on road of Jeonnam is ranked the lowest as 0.16.

Population Road Population Population Road Population
load on road lenth (thousand) load onroad lenth (thousand)
(km) (km)

Seoul @ 2,828 9,930.6 Gangwon @ 9,525 1,550.8

Busan @ 2,209 3,498.5 Chungbuk @ 7,226 1,591.6

Daegu @ 1,939 2,484.6 Chungnam @ 8,922 2,096.7

Incheon @ 2,316 2,943.1 Jeonbuk @ 9,196 1,864.8

Gwangju @ 1,476 1,469.2 Jeonnam @ 11,934 1,903.9

Daejeon @ 1,289 1,514.4 Gyeongbuk @ 13,985 2,700.4

Ulsan @ 1,755 1,172.3 Gyeongnam @ 10,970 3,373.9

Sejong @ 724 243.0 Jeju @ 2,645 641.6
Gyeonggi @ 15,690 12,716.8
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How Far Are the Rest Facilities
Placed Apart on the Expressways?

Current status of expressway rest facilities

The rest facilities on expressway including sleeping shelters and simple rest areas have
been increasing every year for the past three years.
- It has been increased by 14% with 301 in 2014, 331 in 2015, and 343 in 2016, respectivey.

Rest facilities on the expressways

301 331 343

2014 2015 2016
(Unit: each)

Sleeping shelters
(Unit: each)

Rest areas/Freight rest areas/Simple rest areas
[Unit: each)

221 235




Spacing between rest facilities on the expressways

The line with the farthest spacing between rest facilities in 2016 is the Seoul Ring Expressway.

- Rest facilities are located at about every 64 km on the Seoul Ring Expressway.
- The line with the shortest spacing between rest facilities is the Seoul Metropolitan Area
2nd Ring Expressway, which is 8 km.

Seoul Ring Expressway

Seoul-Yangyang EXpressway (it  38km 64km
Tongyeong Daejeon EXpressway et 35km
Namhae Expressway (Yeongam Suncheon) i et  35km
Jungbu Naeryuk Expressway «iiiiiir e  33km
Pyeongtaek-Jecheon Expressway i et 31km
Donghae Expressway (Samcheok SoKCho) i s 30km
Namhae Expressway (Suncheon Busan) it  29km
Jungang Expressway (GEEiirrrrr e 29km
Yeongdong Expressway Hitiitrr s  29km
Honam Expressway < SEEEEEEREErErrrrrrrrrr 28km
Nonsan Cheonan Expressway < EEEEiiii it rr s 27km
Honam Expressway Branch —(iEiiiittrrrrrrrrrrrs 26km
Seohaean Expressway (IEuuEEEEEEEEErre 26km
Donghae Expressway (including Busan) «(EEEGGEEEEEErrrrrrrry 25km
Gwangju-Daegu Expressway —(IEEEiiiirrtt ey 24km
Dangjin-Yeongdeok Expressway (it  23km
Suncheon-Wanju Expressway —(GREREEEEEEEEEEEEEEEs  23km
Gyeongbu Expressway IEItEEEErrrrrs 22km
Iksan-Pohang Expressway (uniitteriretery 21km
Jungbu Expressway (ECEEIErEEEEE 21km
Gochang-Damyang Expressway —(IEEEuuEiirttiires 21km
Pyeongtaek-Siheung Expressway < hEaattttrtus 20km
Muan-Gwangju Expressway —hiihhhttters 20km
Seocheon-Gongju Expressway — (hEhhiiRErrrrreees 20km
Incheon International Airport Expressway —ihhiattiiittt 19km
Gwangju-Wonju Expressway (Euttttrrrees 19km
The 2nd Jungbu Expressway (EauuElEires 15km

Jungbu Naeryuk Expressway Branch < iuutliiirtt 15km
Namhae 2nd Branch Expressway ‘(aaaaaas 9km

Seoul Metropolitan Area 2nd Ring Expressway (Bongdam Dongtan) o 8km
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Expressway routes without rest facilities

- Expressway routes such as the Gyeongin Expressway, Yongin-Seoul Expressway, the 2nd
Gyeongin Expressway and so forth are without rest facilities.

Airport New Town JC
- Songdo IC

21 .4km

Suwon-Gwangmyeong
Expressway

27km

Daejeon Southern
Beltway

13km

Start Point of 2" Gyeongin
Expressway (Neunghae IC)
- Seoksu IC

25.5km

Osan-Hwaseong
Expressway

3km




Gyeongin Expressway

24km

Yongin-Seoul
Expressway

Namhae 1st Branch
Expressway

18km

23km

Jungang Expressway
Branch

7km

Ulsan Expressway

1 4km

Rest facilities @
Expressway ==

Expressway without rest facilities ==
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How Much Traffic Is There on Expressways
Corresponding to the Speed Limit?

Average traffic volume by section of expressway

Average daily traffic volume estimated by section of expressway is about 28.374 vehicles/day.

- Average traffic volume for the section with speed limit of 80 km/h: 29,677 vehicles/day
- Average traffic volume for the section with speed limit of 100 km/h: 26,447 vehicles/day
- Average traffic volume for the section with speed limit of 110 km/h: 28,999 vehicles/day

29,677 sy 28,999 cnictesscoy

26,447 ..hcisia



The section with the highest level of traffic volume

The section with the highest level of traffic volume is from Cheonan IC to Yangjae IC of the

Gyeongbu Expressway.

- For the expressways with speed limit of 80 km/h, the section with the highest level of
traffic volume is from W.Busan IC to Sasang IC of the Namhae 2nd Branch Expressway (The
average daily traffic is 63,005 vehicles/day).

- For the expressway s with speed limit of 100 km/h, the section with the highest level of
traffic volume is from Ilsan IC to Toegyewon IC of the Seoul Outer Ring Road (The average
daily traffic is 83,735 vehicles/day).

- For the expressways with speed limit of 110 km/h, the section with the highest level of
traffic volume is from Cheonan IC to Yangjae IC of the Gyeongbu Expressway (The average
daily traffic is 93,308 vehicles/day).

Namhae 2nd Branch Expressway
W _Busan IC-Sasang IC
80km/h

6 3 y O 0 5vehic|es/day

Seoul Beltway llsan IC-Toegyewon IC

T100km/m 83,735vehicle5/day

Gyeongbu Expressway Cheonan IC-

Yangjae IC
110km/n :

9 3 7 3 o 8vehic|es/day
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How Well Are Intersections
Constructed by Region?

Intersection construction status over the past three years

The number of intersections has been increased by 9.5% from 46,883 in 2014 to 51,354 in 2016.

- The number of signal intersections has been increased by 9% from 46,003 in 2014
to 50,162 in 2016.
- The number of roundabouts has been increased by 35.5% from 880 in 2014 to 1,192 in 2016.

2014 2015 2016

Intersection (Unit: each]

2014 2015 2016

Roundabout (Unit: each)



Intersection and roundabout construction status by region

In 2016, intersections constructed in Gyeonggido was as many as 15,122, followed by

Seoul with 4,781 and Chungcheongnam-do with 3,522.

- Roundabouts constructed for Gyeonggi-do was 200, followed by Jeollabuk-do with 135 and

Jeollanam-do with 133.

- Intersections constructed for Gyeonggido was 14,922, followed by Seoul with 4,704 and

Chungcheongnam-do with 3,436

_HL
I

Intersection [Unit: each)

4,704

2,508

1,291

2,689

1,186

1,393

1,162

433

1,989

2,590

3,436

2,438

2,170

3,251

3,278

722

Seoul

Busan

Daegu

Incheon

Gwangju

Daejeon

Ulsan

Sejong

Gyeonggi

Gangwon

Chungbuk

Chungnam

Jeonbuk

Jeonnam

Gyeongbuk

= Gyeongnam
= Jeju

@

c
3
o
Q
o
o
c
~

77

40

23

25

33

29

N
N

H
©

-]
o

135

133

51

100

116
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In Which Areas Does Traffic Signal
Congestion Occur Most Frequently?

Traffic signal density over the past three years

With the construction of roads over the past three years increasing the density of traffic
signals, traffic signal congestion has been on the rise.
- It has increased by 6% from 0.48 traffic signals/km in 2014 to 0.50 traffic signals/km in 2016.

Traffic signal density Number

N

A

N




2016 traffic signal density by region

Traffic signal density in the Seoul metropolitan area (Seoul, Incheon, Gyeonggi) and five other
metropolitan cities (Busan, Daegu, Gwangju, Daejeon, Ulsan] are higher than the national

average while that of the other regions is lower than the national average.

- Of special note, Seoul is estimated to have heavy traffic signal congestion as its traffic

signal density is relatively higher than that of the other regions.

- Jeollanam-do is estimated to have the lowest level of traffic congestion traffic as its traffic

signal density is lower than that of the other regions.

Road length Number
2,635km 4,704
2,108km 2,508
1,811km 1,291
2,208km 2,689
1,423km 1,186
1,206km 1,393
1,686km 1,162

710km 433

14,757km 14,922
9,115km 1,989
6,841km 2,590
8,468km 3,436
8,771km 2,438

11,519km 2,170

13,285km 3,251

10,478km 3,278
2,645km 722

Seoul
Busan
Daegu
Incheon
Gwangju
Daejeon
Ulsan
Sejong
Gyeongg
Gangwon
Chungbuk
Chungnam
Jeonbuk
Jeonnam
Gyeongbuk
Gyeongnam

Jeju

Traffic signal density

0.71

1.22

0.83

0.69

0.61

1.01

0.22

0.38

0.41

0.28

0.19

0.24

0.31

0.27
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How Much Does Traffic Move in
and out of the City Boundaries?

The 2016 survey points for intercity inflow and outflow traffic volume

The 2016 survey points for intercity inflow and outflow traffic volume (except national
expressway and urban expressway) total 1,466.

- Totals of 62 for Seoul, 17 for Busan, 14 for Daegu, 29 for Incheon, 14 for Gwangju, 17 for
Daejeon, 5 for Ulsan, and 22 for Sejong

Seoul = 62
Busan = 17
Daegu = 14
Incheon = 29
Gwangju = 14
Daejeon = 17
Ulsan : 5
Sejong = 22
Gangwon = 61
Chungbuk = 94
Chungnam m 114
Jeju = 12 (Unit: each)



Average daily intercity inflow and outflow traffic volume

Average daily intercity inflow and outflow traffic volume of the Seoul metropolitan area is

relatively high compared to that of the other regions.

- Intercity outflow traffic volume of Seoul city is 345,910 vehicles/day and its intercity inflow
traffic volume is 342,985 vehicles/day.

- Intercity outflow traffic volume of Uiwang is 163,765 vehicles/day and its intercity inflow
traffic volume is 166,480 vehicles/day.

- Intercity outflow traffic volume of Seongnam is 122,865 vehicles/day and its intercity inflow
traffic volume is 120,644 vehicles/day.

Seoul metropolitan area

gt
Seoul — 4
Seongnam
Uiwang

Outflow traffic volume

345,910 vehicles/day

’ 0 vehicles/day
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02_Transit Part

Which Are Regions
Without Railway Stations?

Railway stations over the past three years

Railway stations (KTX, conventional railways, metropolitan railways, urban railways, and
light rail transits) have increased by 7.74% over the past three years.

- While KTX stations and conventional railway stations have decreased by 25.42% and 3.43%
respectively, metropolitan and urban railway stations and light rail transit (LRT) stations
have increased by 10.10% and 64.71%, respectively.

KTX Conventional railway

2014 2015 2016 2014 2015 2016

! n n lunlt eaCh] ! ! !
' _




\\

2
2
Z

Total

\\\\\\\llllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII”/II//
,

Z

[Unit: each)

1,046 1,073

1,127

2014 2015

A\ T T 77
AW 11y,
S ",

D

Metropolitan railway - Urban railway

2014 2015 2016

7 \y
1y W
/”IHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl\\\\\\\\

2016

S
S
S
&

A
64.71%

Light rail transit (LRT)

2014 2015 2016

lun‘t: eaCh] u E
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Railway stations status as of 2016

Referring to the 2016 railway station status, there are no KTX stations in the Sejong region.

- KTX stations in Jeollanam-do numbered seven in 2016, followed by Gyengsangnam-do
with six, and Gyeonggi-do with five.

- The region where the conventional railway runs the most is Gyeongsangbuk-do with
42 stations; and the region where metropolitan railway and urban railway run the most
is Seoul with 287 stations; and the region where light rail transit (LRT) runs the most is
Incheon with 33 stations.

KTX Conventional railway [Unit: each)

, 1 1 I 1 |

A El{c — o N gl N oS —
4 m Seoul 7
2 m Busan 10
1 m Daegu 2
2 m Incheon -
1 E Gwangju 5
2 m Daejeon 3
1 E Ulsan 4
- Sejong 4
5 m Gyeonggi 29
- Gangwon 23
1 m Chungbuk 18
4 m Chungnam 20
4 m Jeonbuk 12
7 W Jeonnam 26
4 m Gyeongbuk 42
6 m Gyeongnam 20

- Jeju -



Total stations

225 774

Conventional Metropolitan
railway railway
- Urban railway

Metropolitan railway - Urban railway LRT (Unit: each)

\

287 TECECEREREEERE e Seoul -
Busan m 9

110

85 Daegu -

TETCITINIIE

(TN
56 m Incheon W 33
20 m Gwangju -
22 m Daejeon -
- Ulsan -
- Sejong -
6 : Gangwon -
- Chungbuk -
10 IChungnam -
- Jeonbuk -
- Jeonnam -
3 Gyeongbuk -

|
|
5 : Gyeongnam m 12

- Jeju -
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What Railway Lines Are Available
by Region for Interregional Travel?

Railway lines status in 2016

In Seoul and Gyeonggi province there is the largest number of railway lines, and in
Gwangju there are the minimum railway lines.

- Available railway lines in Seoul and Gyeonggi province : KTX Gyeongbu Line, KTX Gyeongjeon Line, KTX
Donghae Line, KTX Jeolla Line, KTX Honam Line, SRT Gyeongbu Line, SRT Honam Line, ITX Cheongchun
Line, Gyeongbu Line, Gyeongui Line, Gyeongui-jungang Line, Gyeongjeon Line, Gyeongchun Line,
Donghaenambu Line, Bundang Line, Airport Express, Janghang Line, Jeolla Line, Jungang Line, Chungbuk
Line, Taebaek Line, Honam Line

- Available railway lines in Gwangju : KTX Honam Line, SRT Honam Line, Gyeongjeon Line, Honam Line

Region i KTX i Conventional railway
ITX Cheongchun Line, Gyeongbu Line, Gyeongui Line, Gyeongui-jungang
s L g;i iy:;fl‘g:; ETH;jélﬁael\enoengy{??(nHI;g:ﬁKTSXRT Line, Gyeongjeon Line, Gyeongchun Line, Donghaenambu Line, Bundang
eou G ec?n bu Line. SRT Honam Line ' Line, Airport Express, Janghang Line, Jeolla Line, Jungang Line, Chungbuk
,,,,,,,,,,,,,,,,,,,, e e . LneTaebaekline Honamline " "
Gyeongbu Line, Gyeongbuk Line, Gyeongjeon Line, Daegu Line,
Busan KTX Gyeongbu Line, SRT Gyeongbu Line Donghaenambu Line, Donghae Line, Yeongdong Line, Jungang Line,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Honam Line
D KTX Gyeongbu Line, KTX Gyeongjeon Line, KTX Gyeongbu Line, Gyeongbuk Line, Gyeongjeon Line, Daegu Line,
Jaen ] Donghae Line, SRT Gyeongbuline | Donghaenambu Line, Yeongdong Line "
KTX Gyeongbu Line, KTX Gyeongjeon Line, KTX P .
Incheon _ Danghae Line, KTX Jeolia Line, KTX Honam Line S tne Arport &xpress
Gwangju KTX Honam Line, SRT Honam Line Gyeongjeon Line, Honam Line
Daeieon SZE;Y;:E?:: k';;ﬁlﬁaelfﬂoe”gﬁ;ﬂHLO'gS‘mK[ﬁe Gyeongbu Line, Gyeongjeon Line, Donghaenambu Line, Jeolla Line,

] SRT Gyeongbd Line ! ' Chungbuk Line, Honam Line
"""""""""""""""""""""""""""""""""""""""""""""" Gyeongjeon Line, Daegu Line, Donghaenambu Line, Yeongdong Line,
Ulsan | (X Byeongby Line, SKT Byeongbutne . JungengLine
Sei Gyeongbu Line, Gyeongjeon Line, Donghaenambu Line, Jeolla Line,
2 Chungbuk Line, Honam Line "

ITX Cheongchun Line, KTX Gyeongbu Line, KTX Gyeonggang Line, Gyeongbu, Gyeongwon Line, Gyeongui Line, Gyeongui-

. Gyeongjeon Line KTX Donghae Line, KTX Jeolla Line, Jungang Line, Gyeongjeon Line, Gyeongchun Line, Gwangmyeong Shuttle,

Gyeongg| KTX Honam Line’ SRT Gyeonabu Lmé SRT Honam ' Donghaenambu Line, Bundang Line, Suin Line, YonglIn Everline, Uijeongbu

Line ' yeong ' Line, Janghang Line, Jeolla Line, Jungang Line, Chungbuk Line, Taebaek
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Line, Honam Line
G ITX Cheongchun Line, Gyeongwon Line, Gyeongchun Line, Daegu Line,
O e Donghaenambu Line, Yeongdong Line, Jungang Line, Taebaek Line

KTX Gyeongbu Line, KTX Gyeongjeon Line, KTX . . . . .
Chungbuk Donghyae L?me, KTX Jeolla Eme,gbj(TX Honam Line, Oyeongbu Line, Gyeongjeon Line, Donghaenambu Line, Jungang Line,
,,,,,,,,,,,,,,,,,,, SRT Gyeongbu Line, SRT Honam Line _* Shwngbukbme foebackbine

KTX Gyeongbu Line, KTX Gyeongjeon Line, KTX . . . . .
Chungnam Donghyae L?me KTX Jeolla Eme ng<T>< Honam Line Gyeongbu Line, Gyeongjeon Line, Donghaenambu Line, Janghang Line,

SRT Gyeongbl.} Line. SRT Homavm Line ' Jeolla Line, Chungbuk Line, Honam Line
Jeonbuk KTX Jeolla Line, KTX Honam Line, SRT Honam Line  Gyeongbu Line, Gyeongjeon Line, Janghang Line, Jeolla Line, Honam Line
Jeonnam KTX Jeolla Line, KTX Honam Line, SRT Honam Line  Gyeongjeon Line, Daegu Line, Jeolla Line, Honam Line
Gyeongbuk KT Gveongbu Line, KTX Gyeongjeon Line, KTX | Gyeongbu Line, Gyeongbuk Line, Gyeongjeon Line, Daegu Line,
2YeongbuX _Donghae Line, SRT Gyeongbu'Line | Donghaenambu Line, Yeongdong Line, Jungang Line "
Gyeongnam KTX Gyeongbu Line, KTX Gyeongjeon Line Gyeongbu Line, Gyeongbuk Line, Gyeongjeon Line, Daegu Line,

Donghaenambu Line, Honam Line

Source: National Traffic Survey and DB Construction Project, KOTI, 2017.



Railway lines available by region
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How Often Do Trains Operate
to Meet Ridership?

The number of users by station

The station with the most frequent number of high-speed railway (HSR) operation is Daejeon
station and the station with the most frequent number of conventional railway is Yongsan station.

- The number of daily operations of Daejeon station is 239 and ridership is 30,061.
- The number of daily operations of Yongsan station is 128 and ridership is 10,547.

High-speed
railway

Daejeon

station

The number of |l N

daily operations

mmmmma N 2 3 9times

2 e o — o) ~

“wawnr

00090
Daily passenger ""' 30’061 persons

* High-speed railway: KTX, SRT

The number of
daily operations

™ 128...
Daily passenger 1 0 y 547“.rsons




The station with the highest ridership for High-speed railway and conventional railway is
Seoul station.

- HSR ridership in Seoul station is 79,058 and daily number of operation is 1671.
- Conventional railway ridership in Seoul station is 17,499 and daily number of operation is 6.

High-speed
railway

Seoul

station

/

N Ao N
i

* High-speed railway: KTX, SRT

The number of
daily operations

161....
§#9i¥¥ 79,058

persons

[

Daily passenger

The number of
daily operations

™ 66...
17,499....

Daily passenger
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How Long Is the Headway
Between Trains?

Headway between trains for the past 3 years

While the headway between trains of high-speed railway and conventional railway has
decreased over the past three years (2014, 2015, 2016), the headway between trains of
metropolitan railway and urban railway has increased.

- Average headway between trains of high-speed railway has decreased by 34% from 75
minutes in 2014 to 49.2 minutes in 2016 and that of conventional railway has decreased by
12% from 114.3 minutes in 2014 to 100.1 minutes in 2016.

- Average headway between trains of metropolitan railway and urban railway had increased
by 26% from 3.4 minutes for 4.3 minutes in 2016, and that of light rail transit (LRT) had
increased by 14% from 2.9 minutes in 2014 to 3.3 minutes in 2016.

(z)
Lo o
1143

75.0 mins/day
mins/day 97.2 100.1
60.0 mins/day ~ Mins/day
mmS/day = E E
mlns/day
2014 2015 2016 2014 2015 2016
High-speed railway Conventional railway

V4
o wmm 7 BN

4.1 4.3
3.4 i mins/da 2.9 29 3.3
mins/day mins/day i mins/day mins/day mins/day
2014 2015 2016 2014 2015 2016

Metropolitan railway / urban railway LRT



Changes in headways at Seoul station and Yongsan station

With the increase in SRT lines, changes arrived in headways at Seoul station and Yongsan station.
- Headway of the KTX Gyeonbu line at Seoul station 9 mins/day in 2015 — 11 mins/day in 2016

- Headway of the KTX Honam line at Seoul station (Unopened in 2015) — 68 mins/day in 2016

- Headway of the KTX Honam line at Yongsan station 17 mins/day in 2015 — 19 mins/day in 2016
- Headway of the KTX Gyeonbu line at Suseo station (Unopened in 2015) — 14 mins/day in 2016
- Headway of the KTX Honam line at Suseo station (Unopened in 2015) — 27 mins/day in 2016

2016

Headway of

Gyeongbu line KTX 1 1

at Seoul station mins/day

2016

68

mins/day

Headway of
Honam line KTX )
at Seoul station

2016
Headway of

Honam line KTX 1 9

at Yongsan station mins/day

2016
Headway of

Gyeongbu line KTX 1 4

at Suseo station mins/day

2016
Headway of

Honam line KTX 2 7

at Suseo station mins/day
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01_Understanding Mobile Data

Definition and Type

- Mobile data refers to a mobile phone signal that has been transmitted to a
nearby base transceiver station (BTS) and accumulated as data.

- According to domestic and overseas references, mobile data is divided into
CDR (Call Detail Record], The CDR gets recorded when a mobile phone is used;
for text messaging, conversation and the Internet, whereas the sighting data

gets recorded at regular time intervals, even if a mobile phone is not used.

Principles of Generation

- Mobile data used in this project refers to the mobile phone signaling data.
Accumulated transmissions and receptions between devices and a BTS
tower, the data generation occurs when a device with power on is located

within the cell coverage of a BTS tower.

When the device is within the

cell coverage of a BTS tower, K BTS tower
the receiving BTS detects the (@) Tcal
signal of the device at a regular A A

time interval and has a tracking g (@)
history. However, when the device A

(@) (@)
is out of the cell coverage, the A A
recording is stopped. g

Source: Cited from p. 24, Racciato et al, 2015

Figure 1| Example of cell coverage

1) Distance between BTS towers differs depending on the regional characteristics, and cell coverage also
varies depending on physical interference, signal strength, etc.

2] Transmission/reception cycles between device and BTS tower differs among each BTS tower.



Type

- Following information will be given: date of generation, identification number

that can distinguish various devices, location information (x-coordinate,
y-coordinate] of the BTS tower receiving the signal of the device, time where
the signal of the device is detected [start time and end time of data recording,

corresponding total data recording time)

Table 11 Mobile Phone Signaling Data Type (base station)

Base station

Date of Generation Start time End time

(yyyymmdd) 0 Number X coordinate Y coordinate (hhmm) (hhmm] forattime
20160520 1843030 127.132 36.475 1247 1248 2
20160520 1843030 127.132 36.475 1300 1300 1
20160520 1843030 127.132 36.475 1528 1528 1

02_Digitalization of Mobile Data

Purpose of processing
- Utilizing the mobile data, to identify the information on human characteristics

and record human locations in detail, for identifying demand for moving

The existing transportation sector research conducted and analyzed a household travel
survey in order to understand the demand for individual movements, the transportation
sector calculated weights based on the annual average movements to generate related

information, such as the weekday and weekend traffic.

Recently, key traffic information such as an accurate linked traffic volume and speed,
based on big data like navigation, DSRC, GPS, DTG, etc., are under the process of

research, but there is still a limitation in understanding the total demand.

:In particular, when using public transportation, there are limitations on assessing the

traffic demand of passengers.

3] This means a newly assigned number for each terminal after non-identifica tion process so that a specific
individual cannot be identified.
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- The purpose of the project, "Development of Indicators related to Mobile
Data-based Transport Plan” conducted during the National Traffic Survey in
2017, is to establish high-resolution traffic volume at the start/end terminals
considering human characteristics as the first step of utilizing mobile data

and its plan.

Scope of Processing

- Mobile phone signaling data generated at KT corp. from March 7, 2016 to
March 2017
Point-type data recorded on a scale of milliseconds for each BTS tower is grouped every

one minute for each terminal to provide information on the stay start time and the stay

end time of the relevant customers population.

Using BTS tower location information and the time series information of each customer, the

mobile phone signaling data can identify the traffic trajectory of an individual. (Refer to [Figure 2]

Processing Process

1st Stage Data preprocessing
= Removal of outliers

- Null value

- The coordinate information is indicated in the form of \N’

Stay start time ]/-f Stay end time ]
A Customer (terminal a) | L‘ i

| | -
) B Customer (terminal b) i i @ ’ —®
A C Customer (terminalc) @ : : : ‘ 3
Virtual BTS ! ! ! ! !
tower #1 D Customer (terminal d) 3 3 .
E Customer (terminale] @ 3 3 3 3 3 ®
2016/5/19 2016/5/19 2016/5/19 2016/5/19 2016/5/19
14:23 14:24 14:25 14:26 14:27

Figure 21 Conversion to Line History of Mobile Phone Signaling Date to Check Traffic Patterns of Individuals



Table 2 | Qutlier (BTS tower or administrative code is null value)

Date of Generation Identification Base station Start time End time Age Total time Administrative
(yyyymmdd) number X-coordinate Y-coordinate (hhmm) (hhmm) 9 District
20160525 16027050 \N \N 1037 1037 65 1 -
20160525 16027050 \N \N 1037 1037 65 1 -

- Data generated at the BTS tower where the administrative district information

is missed.

- As the telecommunication company subdivides the spatial division of the

Korean territory into squares, only the BTS tower within this area has the

administrative code.

If the BTS tower is located outside the boundaries of the square, the administrative code

‘NA' is assigned.

Table 31 Qutlier ((BTS tower or administrative code is null value)

Date of Generation

Identification

Base station

Start time

End time

Administrative

(yyyymmdd) number X-coordinate Y-coordinate  (hhmm) (hhmm) Age Total time District
201605 Incheon 4867381 126,266 33.115 1213 1213 35 1 NA
20160526 6563051 126,269 33117 10385 1035 45 1 NA
20160526 10579125 131,870 37.239 1348 1353 20 6 NA

= Correction of distorted data

- While tracking, if the BTS tower is out of the reception range, the signal may

be weakened or out of service. To prevent this, the devices continuously

search for the signal of the nearest BTS tower to "handover” the signal to the

appropriate base state.

- In such cases, the following distortion in data occurs in the process of

handover due to the distance between BTS towers and the difference in the

transmission setting.

- Data due to unnecessary handovers

- Data with the same log-recording start time (the 'Stay start time'] and log

recording end time (the 'Stay end time')in one terminal at(two or more] different

BTS towers.

When traveling by using transportation means (KTX, passenger car, etc.), the handover

speed between the BTS tower becomes faster, and the data is displayed on a scale of

milliseconds. However, it is expressed in minutes, so the same time is displayed.-
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- The data is collected as if one device

Is at two locations at the same time.
Two or more moving trajectories

are formed, distorting the actual

movement trajectory.

The best trajectory will remain, and the
rest will be removed. The # of records
of individual movements (repeated or
not) and the distance information will be

utilized.

Data due to ping-pong handover

- Data that repeatedly shows two or

Handover

Stay start time Stay start time

: 09:00 :09: :09:15
Stay end time Stay end time Stay end time
: 09:07 : 09:50

(;A;},,,

Base station

P 7’2
_ Base station 2 Base station 4

Base station'3

t;Aj),

Stay start time
:09:13

Note: Directlyschematic

Figure 31 Unnecessary Handover Concept

more different BTS tower coordinates at short time intervals (one minute)

It happens frequently when the signal level between BTS towers becomes similar or the

towers are too close to each other, during the night time (when the tower signal intensity

is adjusted)

- If Stay start time and Stay end time of the BTS tower with a ping pong handover

Cell
A \\\\‘s
handoffs \:,‘ Cell
B
cel 5:::|]a1ndoffs
handoffs ‘:}‘ C;“
Cell \ «~Fandoff
A \\a:r: offs
T/ cell
B

note : https://www.researchgate.net/figure/Noise-of-Ping-pong-Effects_fig1_261024524

Figure 41 Concept of Pin-Pong Handover



phenomenon are compared, the time difference is very short. So it can NOT be

seen as the data recorded when a mobile phone user was moving.
- Therefore, the data in which a ping-pong handover phenomenon occurs is
corrected for the Stay time in the personal movement trajectory according to

the following conditions:

V Detect ping-pong handover phenomenon among individual movement trajectory data
V Check the start and end points of each phenomenon

V Consider data with the longest Stay time as resident in the actual BTS tower and delete

the remaining data

V If the Stay time is the same, set the BTS tower whose frequency of recording at BTS
tower is high as the main BTS tower and delete the data at other BTS towers that

showed the ping-pong phenomenon

V' In order to prevent the Stay time from being distorted, Stay start time and Stay end
time should be corrected by the Stay start time of the data firstly generated in the data
checked due to the ping-pong phenomenon occurring before the deleting the data and

the Stay end time of the last data generated.

2nd Stage Classification of ‘Movement’ and 'Stay’ by log

* Condition 1

Case where, based on the BTS tower coordinates (x, y) which are currently recorded when data is
listed in the order of data recording, the BTS tower coordinates (X0, y0) recorded immediately before,
coincide with the coordinates recorded immediately after. This can be expressed as [x0=x1, yO=y1)

- The ping-pong handover is a phenomenon in which a signal is transmitted to a BTS tower where
the passenger is actually located, and a signal is transmitted to another BTS tower for a while due
to a change in signal strength. Therefore, it shall be transmitted again to the original BTS tower.

- Accordingly, when data with the ping-pong phenomenon is listed in a chronological order, the
same BTS tower coordinates appear repeatedly between different BTS tower coordinates.

* Condition 2

When stay time 1 (the time difference between Stay start time and Stay end time at the BTS tower recorded
before] is longer than one minute, and the Stay time 2 at the currently recorded BTS tower is one
minute*

* Because The ping-pong handover phenomenon occurs due to error data caused by changes in

signal strength, and the Stay time does not appear for more than one minute.
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- The BTS tower mobile phone signaling data can be used to identify the Stay
time and the frequency of access to the BTS tower of each individual customer.
So Stay Area and main Stay Area can be selected using log.

- In this project, characteristics of movement were identified as follows:

vV Moving logs shall be the Pass-by.

V' Logs a passenger has stayed for a certain period of time, repeatedly at a certain time,
shall be the Stay Area.

V Data for a certain period of time but has not been repeated in the log records shall be
the Potential Stay Area

Table 4 | Classification of Movement and Stay by Log

Classification Description Criteria

Pass-by When the terminal holder is passing the cell coverage When stay time is less than 25 minutes
of a BTS tower on his/her way to the destination and it
is assumed that the signal of the terminal is recorded
in the BTS tower
Stay Area When it is assumed to be the departure or destination When stay time is more than 25 minutes, and more
of the terminal holder than 3 hours of stay is repeated three times a week or
more
Potential Stay Area When it is assumed to be the pass-by to the destination  Log record which is not selected as Stay Area with stay

of the terminal holder

time of more than 25 minutes

3rd Stage Personal trajectory movement formation

- In order to distinguish departure and destination, sort out individual data
according to the log recording order based on the date, stay start time, and
stay end time.

- Distinguish departure and destination by dividing into home-based trips and
non-home-based trips.
Since the purpose of the project conducted in 2017 is to understand the traffic volume at

the start and end points, the data classified into the Stay Area and the Potential Stay Area

was classified into departure and destination except for the data classified as ‘pass-by.’

- Home-based trip refers to a route where either the departure or the destination is

4) Point where the BTS tower with the record of log is located



included to the residence location data. So the area where the data classified as Stay Area

(marked with "N’} at nighttime (from 0 to 6) should be the departure or destination location.

- 'Non-home-based trip’ refers to a trip that does not include residence either for
departure or the destination. So the area where the data classified as Potential Stay
Area [marked with ‘D) in daytime [from 6 a.m. to midday or from 1 p.m. to 6 p.m.} is recorded

should be the departure or destination.

* Reason for setting stay time “25 minutes” as the standard

Based on the BTS tower log data generated for eight days in Mapo-gu (Mangwon 1-dong, Seogyo-
dong) Seoul and Sejong City, the cumulative distribution function value for the Stay time of
each BTS tower was analyzed. And according to the analysis result, the cumulative distribution
function value of Stay time at all BTS towers is 95%, when the Stay time is more than 25 minutes.

* Reasons for setting ‘Stay time of more than three hours’ and 'Record three times per week’

as criteria for selection of Stay Areas

- Repeated visiting spots of a passengers are considered to be the residence area, workplaces
or school zones

- In the case of Stay areas, it is assumed that a passenger stays repeatedly mostly in nighttime
(from midnight to 6 a.m.)

- In the case of workplace/school, it is assumed that a passenger stays repeatedly mostly in
daytime (from 6 a.m. to midday or from 1 p.m. to 6 p.m.).

- Selection criteria were determined by way of satisfying the rate that is identified as Stay time
for more than three hours is more than 90% at nighttime and more than 85% at daytime (Apply
data-driven method)

- Among the identified data, data classified as a residence location is indicated as "nighttime”
(hereinafter the 'N') and work places/ school zones are marked as "daytime” (hereinafter the ‘D).

Visit more than three hours between Visit more than three hours between
D 9 a.m. and noon/1 p.m. and 6 p.m. 68.0% 9 a.m. and noon/1 p.m. and 6 p.m. 88.5%
for four days for three days
Visit more than four hours between Visit more than three hours between
N 12a.m.and 6 a.m./1 p.m. and 6 p.m. 77.9% 12a.m.and é a.m/1 p.m. and 6 p.m. 91.2%

for four days for three days
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* Process of Setting up Analysis Map (Traffic Polygon)

1st Stage : Setting of the virtual cell radius of the main BTS tower, using the Voronoi diagram technique

Precise BTS tower area is unknown,

- Base station points are changed on a
regular basis,

- Due to differences in transmission settings,
and building interference, cell coverage
differs according to each BTS tower

Form cell coverage using
the Voronoi diagram technique

Form virtual BTS tower area

Figure 51 1st Stage of Establishing Traffic Polygon

2st Stage : Cell radius of BTS tower and output area matching
- Base station cell radius and output area are overlapped so that BTS tower and output area
make a ratio of at least one-to-one (or N: 1)

* Merge into one output area if the cell radius of one BTS tower covers multiple output areas

When the BTS tower point (x, y) and the output
area are matched because the boundary of the
output area and the cell coverage boundary
do not match, the possibility of distorting the
actual position of a passenger is high,

S|
Az

Changing matching method and
checking matching rate

A) Method of matching by setting BTS tower radius
centered on output area
A-1) Matching based on the ‘minimum area' of the
standard output area for each municipality
A-2) Matching based on the ‘average area' of the
standard output area for each municipality

B) Method of matching output area centered on a
BTS tower
A method of dissolving crossed output areas by
setting the BTS tower radius using the Voronoi
diagram technique centered on main BTS tower (Main
BTS tower : standard output area = 1:1 or N: 1)
* Main BTS tower: Main BTS tower with less
change in position, less signal but strong signal

+A-1) There is almost no change in matching rate
with BTS tower point matching,

+ A-2) Lower matching rate

- B) Over 90% matching rate

Choosing a method to match output
areas centered on a BTS tower and
making primary traffic polygons

-/ _/

Figure 6 12nd Stage of Establishing Traffic Polygon

5) Draw a perpendicular line connecting arbitrary one point and another point, and then divide the space

by connecting the intersections between the perpendicular lines

6) Main BTS tower with less change in position and strong signal




3st Stage : Correct inappropriate traffic polygon standards

- If the area is too small (with an area less than 5% of the cumulative distribution within the

city), or even if it is linked to one polygon with same polygon ID, but is separated from each

other, making it difficult to be viewed as a single polygon, merge traffic polygons into the

near area from the center point.

Two types of inappropriate
traffic polygons exist

-Type 1 : When the area is too small
(with an area less than 5% CDF)

-Type 2 : When it is formed as one traffic
polygon located in the same cell
coverage of a BTS tower , but it is
physically distant

Correction of inappropriate traffic
polygon (merged with appropriate
traffic polygons)

-Merged based on the distance between

the center points of adjacent traffic Polygon
(However, the polygons with the largest
area among adjacent traffic polygons shall
be excluded from the merger)

-Merged in consideration of administrative

boundaries

Secondary traffic polygon exists due
to correction of inappropriate traffic
polygon

Figure 713rd Stage of Establishing Traffic Polygon

4th Stage : Achieving 100% of matching rate by correcting some traffic polygons

- If there is a traffic polygon on the river or the actual location of BTS tower is closer to

the traffic polygon other than the matched traffic polygon, it shall be merged with the

adjacent polygon belonging to the same administration.

Some unmatched traffic
polygons exist.

Classification Matching Rate
(%)
Seoul 976
Sejong City 100

-When traffic polygons are located on the
river

-When the actual location of the BTS tower
is closer to the traffic polygon other than
the matched traffic polygon

Correct Unmatched
Traffic Polygon

Merged with adjacent polygons which
belong to the same administration

Generate final traffic polygon
(nationwide)

2

Figure 8| 4th Stage of Establishing Traffic Polygon
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4th Stage Accumulation of analysis map - based on traffic volume

- Information on traffic volume at start and end points based on BTS tower

needs to be collected in terms of consistency with other information and

utilization.

Calculation of information on traffic volume to the extent that it does not conflict with

the “Personal Information Protection Act,” and “Act on Promotion of Information and

Communication Network Utilization and Information Protection.”

Aggregation in a form that can be matched with other data and statistics

Since the cell coverage of the BTS tower changes continuously depending on differences

in transmission setting, it is necessary to define the physical concept of the data by

utilizing the fixed physical radius.

Develop a fixed ‘traffic polygon’
in aggregation unit to group
departure and destination

The coordinates of BTS tower,
which is the location information,
are changed every day, and the cell
coverage of the BTS tower also
varies according to the difference
in transmission settings. Therefore,
a fixed aggregation unit (the "Traffic
polygon”) has been developed to

group departure and destination.

- Based on ‘output area’ where
socioeconomically homogeneous
populations are formed, a
nationwide traffic polygon is
formed through the following

processing procedures.

Figure 9 | Nationwide Traffic Polygon
(As of 2017, there are 15,937 polygons)



Results of Process

Table 10 | Example of Mobile data-based DB

Departure Arrival
PolIyDgon Dezarture Time Trip Polygon Departure Time Trip Age Sex \;rorlaufrfrllce Record date
ate type ID date type
110006 20160401 0 X 110006 20160401 0 N 20 M 3 20160401
110016 20160401 0 N 110016 20160401 1 X 20 F 3 20160401
110017 20160401 0 D 110716 20160401 12 X 20 F 3 20160401
110033 20160401 0 N 110386 20160401 0 X 60 F 3 20160401
110036 20160401 0 N 110036 20160401 0 D 70 M 3 20160401
110040 20160401 0 N 110628 20160401 0 X 30 F 3 20160401
Table 11 | Mobile DB Table Definition
Column ID Name of column Type Remarks
o_polygon Starting polygon 1D string
o_base_ymd Departure Date string yyyymmdd
o_timezn_cd Departure Time string 00~23
o_trip_type Departure OD trip type string D (daytime Stay Area), N (nighttime Stay Area), X (Potential Stay Area)
d_polygon Arrival Polygon ID string
d_base_ymd Arrival Date string yyyymmdd
d_timezn_cd Arrival Time string 00~23
-D (daytime Stay Area): visit more than three hours from 9 a.m. to midday,
and from 1 p.m. to 6 p.m. for more than three days
d_trip_type Destination OD trip type string -N [nighttime Stay Area): Visit more than three hours from midnight to 6 a.m.
for more than three days
-X (Potential Stay Area): Others (if not D or N)
age_itg_cd Information on age integer ?DOWNZJ‘?
sex_type_itg_cd Information on gender string M.F
total Population integer
base_ymd Base date string yyyymmdd







Chapter 2

NAnalysis of Mobile DB-based Travel Characteristics

Regional Analysis

Time-based Analysis

Seasonal analysis
Daily Analysis
Analysis by Age
Analysis by Gender

-We have used the mobile data of KT Corporation ("KT"] customers only, and all contents in this
Chapter are merely preliminary values. Kindly, therefore, refer to the traffic distribution (ratio).
- KT's market share: Approximately 26% (As of March 2017 among "Statistics on Wireless
Telecommunication Service Subscribers Declared in December 2017 by the Ministry of Science and ICT)

- This Chapter is composed of Q&A, and analysis method (analysis units, scope, etc.) as all analysis is
presented at the end of the Chapter.
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01_ Regional Analysis

¢ Which is the busiest traffic area in Korea?

Seoul (average daily traffic of about 20 million persons) and Gyeonggi (average daily traffic of about 21
million persons) show traffic volumes four times greater than other regions

Average daily trip generation City/  Ranking 17iP generation
Seoul Province (trip/day)
eoul [
Busan 6696435 20,248,946 Seoul 2 20,248,946
- Busan 3 6,696,435
Daegu | oz D 5 5,026,399
Incheon 4,766,190 aegu 026,
o 3187875 Incheon 7 4,766,190
GWBFEU“ - e ° Gwangju 11 3,187,875
Daejeon | 3,359,12 [ (. [ ] z. [ ) .\ Q o .\ Daejeon 10 3,359,121
Ulsan | 2147350 K\R}Q\Rﬁﬂtxﬁﬁ\ Ulsan 15 2,147,350
Sejong | 399,839 7\ A Sejong 17 399,839
Gyeonggi m : Gyeonggi 1 21,548,009
Gangwon B 3,166,877 21,548,009(trip/day) Gangwon 12 3,166,877
Chungbuk |- 3,032,978 Four times more than other regions Chungbuk 14 3,032,978
Chungnam | 3,948,336 Chungnam 8 3,948,336
Jeonbuk |- 3,516,195 Jeonbuk 9 3,516,195
Jeonnam & 3,074,629 Jeonnam 13 3,074,629
Gyeongbuk | 5.011,454 Gyeongbuk 6 5,011,454
Gyeongnam & 5,855,093 Gyeongnam 4 5,855,093
Jeju 1,685,857 Jeju 16 1,685,857
Average daily trip attraction City/ Ranking |Tip attraction
Province (trip/day)
Seoul =
Busan | 6,706,502 20,129,408 Seoul 2 20,129.408
Daegu 5,066,786 Busan 3 6,706,502
- Daegu 5 5,046,786
Incheon 4,816,793
- Incheon 7 4,816,793
Gwangju B 3,200,666 .
. Gwangju i 3,200,666
Daejeon | 3,365,228 [ ] [ 3K ] ° [ XX ] ° Daei 10 3.365.228
Ulsan 2,144,576 VU Y URVEY Y aejeon D)
. — Y Jﬁ Aﬂ R x Ulsan 15 2,144,576
Sejong | 396665 \ '\ SEe 17 396,665
Gyeonggi m Gyeonggi 1 21,642,081
Gangwon | 3,160,964 21,642,081(trip/day) Gangwon 12 3160.964
Chungbuk | 3,028,837 Four times more than other regions Chungbuk 14 3,028,837
Chungnam |- 3.931.214 Chungnam 8 3.931,214
Jeonbuk |- 3515576 Jeonbuk 9 3,515,576
Jeonnam | 3,061,909 Jeonnam 13 3,061,909
Gyeongbuk | 4,989,178 Gyeongbuk 6 4,989,178
Gyeongnam | 5,849,529 Gyeongnam 4 5,849,529
Jeju 1,685,670 Jeju 16 1,685,670

Analysis conditions

- Calculation of the daily average value for each region by dividing the traffic volume that is generated and arrived into 17 cities and provinces
and then dividing by the total number of analyzed days (388 days).

- Gender: Male, Female - Departure time: 24 hours
+Age: All ages recorded in the data - Arrival time: 24 hours
- Departing trip types: All Trip types - Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)

+Arrival trip types: All trip types - Spatial coverage: Nationwide (Analysis units: city and province)



* Which area has the greatest traffic volume?

All regions show high intra-travel rates, and except for Jeju, traffic to neighboring areas is also

frequent.
e N
City/Provi Ranki Trip attraction
Seoul ity/Province anking (trip/day)
- Seoul - 18,257,992
* Total travel volume Gangwan Busan 10 8,283
20,248,947 (trip/day) Daegu 11 6,679
. . Incheon 2 204,463
 Travel volume in the region
. Gwangju 14 4,852
18,257,992ltrip/day) &
Daejeon 6 13,606
Crechabis Ulsan 16 2,359
@ Byeonggil1,615,384) Sejong 15 4,391
Daegu .
o y Gyeonggi 1 1,615,384
@ Incheon(204,463) = Gangwon 5 34924
Gyeongnam
® Gangwon(34,924)
’ O Chungnam 4 33,323
Jeonbuk 8 10,535
@ Chungnam(33'323] Jeonnam 13 5,628
@ ch b k[20 805] Gyeongbuk 7 10,536
ungbu ! Gyeongnam 12 6,513
} Jeju 9 8,674
eju
J
e N
B u Sa n City/Province  Ranking Triﬁrairt)t/l;jaac;]ion
- Total travel volume @ — Busan - 6,386,291
Incheon
6,696,433trip/day) Lo pacdy G 8218
. . Incheon 13 1,253
- Travel volume in the region G - 1 %91
) - wangju
6,386,291 trip/day) Ee ) :
chungnargemg Daejeon 9 1,775
Dacjeon Gyl Ulsan 2 38,840
(D Gyeongnam(211,870) Sejong 16 258
Jeonbuk Gyeonggi 6 5,375
@ Ulsan[38,840] Gangwon 15 984
e Chungbuk 10 1,739
wangju
@ Gyeongbuk[20,530] i Chungnam 12 1,372
Jeonbuk 11 1,673
@ Daegu[8.916] Jeonnam 7 3,418
Gyeongbuk 3 20,530
@ Seoul[8,308] Gyeongnam 1 PARR:Y ()
Jeju 8 2,840
Jeju
\_ /
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. . . Trip attraction
D a e g u City/Province  Ranking (trip/day)
Total travel volume
5,026,400(trip/day)
) ) Incheon 0 @ Gangwon Daegu - 4,733,949
+ Travel volume in the region Inch " 1076
. ncheon X
4,733,949trip/day)
o Gwangju 15 707
ngnam Daejeon 8 2,346
D Gyeongbuk(227,101) P fong
Dacjeon EveonshliE Ulsan 6 4,604
@ Gyeongnam(23,978) Sejong 6 345
Jeonbuk
® Busan[9.020] Gangwon 1 1,629
Gyeongnam
@ S l[6 551 ] Gwangju Chungbuk 7 3,288
eou f
Jeonnam Chungnam 9 1,801
@ Gyeonggi[5,334] Jeonbuk 10 1,764
Jeonnam 12 1,515

Gyeongbuk 227,101

Gyeongnam 23,978

Jeju

Jeju 13 1,392

. . . Trip attraction
| n C h e O n City/Province  Ranking (trip/day)
Seoul 2 182,624
- Total travel volgme 2} o (4) Busan 10 901
4,766,1 90ltrip/day) . Gangwon
Incheon w Daegu 12 846
+ Travel volume in the region Gyeonggi
Inch - 4,231,325
4,231,325trip/day) o reheen
Gwangju 13 783
. Daejeon 7 1,979
@ Gyeonggil321,936) "
Ulsan 16 263
@ Seoul(182,624) Sejong 15 53
T Gyeonggi 321,936
Ulsan
® Chungnam(9,982) yeongnam Gangwon 4,594
Casngh) Busan
Gangwon(4,594 o
® 9 (4, J ! Chung
@ Chungbuk[4.103] Jeonbuk 6 2,123
Jeonnam 9 1,021
Gyeongbuk 8 1,729
Gyeongnam 1 876

Jeju

Jeju 14 570




Gwangju

+ Total travel volume

3,187,874itrip/day)

+ Travel volume in the region

3,016,595!trip/day)

(D Jeonnam(133,700)
@ Jeonbuk(16,592)
® Seoull(4,879)

@ Gyeongg(3,994)

Gangwon
Incheon

Chungbuk
; Sejong

baeioon Gyeongbuk

Jeonbuk Daegu
o Ulsan

Gyeongnam
Busan

Trip attraction

City/Province  Ranking (trip/day)
Seoul 3 4,879
Busan 10 947
Daegu 13 682

Incheon 9 971
Gwangju - 3,016,595
Daejeon 7 1,632
Ulsan 16 179
Sejong 15 302
Gyeonggi 4 3,994
Gangwon 14 314
Chungbuk 1 819

@ Chungnam[2.622] Jeonbuk 16,592
Jeonnam 133,700
Gyeongbuk 12 687
Gyeongnam 6 2,071
Jeju
Jeju 8 988
N . . . Trip attraction
D a eJ e O n City/Province  Ranking (trip/day)
- Total travel volume Busan 12 1803
3,359,122ltrip/day) :
’ ’ prday ST Daegu 9 2,440
+ Travel volume in the region Inch g 2 440
ncheon 5
3,156,924itrip/day)
Gwangju 14 1,584
Daejeon - 3,166,924
(D Chungnam(69,411) G
Ulsan 15 606
@ Chungbukl(41,392) Sejong - 81112
Jemafn Gyeonggi 4 14,777
. Ulsan
@ Sejong(31,112) - Gangwon 13 1,726
y Busan
) Quanaly Chungbuk
@ Gyeonggil14,777) e —
@ 590Ul[13,827] Jeonbuk 6 11,140
Jeonnam 11 1,925
Gyeongbuk 7 4,952
Gyeongnam 8 2,985
Jeju
Jeju 16 78
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-~
. . . Trip attraction
U lsa n City/Province  Ranking (trip/day)
+ Total travel volume @
2,147,349 trip/day) —
Incheon
+ Travel volume in the region Gyeongai Incheon 13 385
2,027,1 84“”P/day] Gwangju 14 184
Chungbuk
e— ! (2} Daejeon 9 657
Sejon
@ Busan(42,039) S Gyeongbuk Ulsan - 2,027,184
(4] .
Sejong 16 86
@ Gyeongbuk(35,668) 4
Jeonbuk o 0 Gyeonggi 6 1,724
® Gyeongnam(28,859) o Gangwon 11 557
Gwangju Chungbuk 7 791
O) DaeQUI4.91 0) Jeonnam Chungnam 10 626
Jeonbuk 12 413
® Seoul(2,477)
Jeonnam 8 681

Gyeongbuk 35,668

28,859

Gyeongnam

e Jeju 15 108

Sejong

- Total travel volume

399,839 !trip/day)

311,777 !trip/day)

(D Daejeon(32,616)
@ Chungbuk(21,694)
® Chungnam(19,590)
@ Gyeonggil4,880)

(® Seoull4,557)

- Travel volume in the region

Trip attraction

City/Province  Ranking (trip/day)

Busan 14 241
Incheon Gangwon Daegu 10 355
Gyeonggi Incheon 8 626
efo Chungbuk Gwangju 12 328
Chungnam Daejeon 1 32,616
Gl Ulsan 15 73
Sejong - 311,777

Daegu .
Jeonbuk Gyeonggi 4 4,880

Ulsan
Gangwon 13 327
Gyeongnam

Civangy s Chungbuk

Jeonnam Chungnam
Jeonbuk 6 1,345
Jeonnam ihl 352
Gyeongbuk 7 693
Gyeongnam 9 367

Jeju

Jeju 16 18




/

~
. . . . Trip attraction
Gyeo n g g I City/Province  Ranking (trip/day)
- Seoul 1 1,514,546
- Total travel volume @ (4) Busan 12 4,877
21 ,548,007[Uip/day] e Gangwon Daegu 10 5,548
- Travel volume in the region Gyeonggi Incheon 2 345,060
trip/d
19,413,137 (trip/day) Gwangju 14 3,998
Daejeon 6 14,378
@ SEOUl“ ,51 4,546] Gyeongbuk Ulsan 16 1,567
Sejong 13 4,521
@ Incheon(345,060) ra—
Jeonbuk Gyeonggi - 19,413,137
Ulsan
® Chungnam(88,200) — Gangwon 4 63,535
+ Busan
Gwangju
@ Gangwon[63,535] Jeonnam Chungnam 3 88,200
Jeonbuk 8 12,623
(® Chungbukl(48,407)
Jeonnam 11 5,518
Gyeongbuk 7 14,271
Gyeongnam 9 5,682
Jeju
Jeju 15 2,139
~
. . . Trip attraction
Ga n gWO n City/Province  Ranking (trip/day)
—_— Seoul 2 36,716
- Total travel volume Busan 9 1,053
3,1 66,875lmp/day] Gangwon Daegu 7 1,785
Incheon
+ Travel volume in the region Gyeonggi
3,023,047 trip/day) Gwangju 13 325
Chungnam (4) Daejeon 8 1,754
. i
(D Gyeonggil66,367) + Gyt Ussan 1 64
Sejong 14 323
@ Seoul(36,716)
Jeonbuk Gyeonggi 1 66,367
Ulsan
@ Chungbuk(15,243) Gyeongnam Gangwon - 3,023,047
Gwangju 2" Chungbuk 3 15,243
@ Gyeongbuk[9,866] Jeonnam Chungnam 6 2325
Jeonbuk 1 763
® Incheon(5,324)
Jeonnam 15 317
Gyeongbuk 4 9,866
Gyeongnam 10 929
Jeju
Jeju 16 174
%
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e N
. . . Trip attraction
C h u n g b u k City/Province  Ranking (trip/day)
Seoul 3 21,577
* Total travel volume Busan 12 2,007
3,032,977!trip/day) Ganguon
Incheon Daegu 10 3,661
+ Travel volume in the region nch ] 4654
. ncheon X
2,822,851 trip/day)
Gwangju 15 912
) Daejeon 2 42,089
(D Gyeonggi(50,542) Gy
Ulsan 16 862
@ Daejeon(42,089) Baegy
Jeonbuk = Gyeonggi 1 50,542
@ Seoul[21 ,577] Gyeongnam Gangwon 7 15,159
e Busan
Chungbuk - 2,822,851
® Chungnam(21,147) e
Chungnam 4 21,147
@Sejong[20,913] Jeonbuk 8 4,708
Jeonnam 14 1,296
Gyeongbuk 6 15,895
» Gyeongnam 11 3,005
Jeju
Jeju 13 1,679
J
. . . Trip attraction
C h u n g n a m City/Province Ranking (trip/day)
Seoul 3 34,801
- Total travel volume Busan 14 1 491
3,948,336ltrip/day) e
Incheon Daegu 13 2,060
- Travel volume in the region Inch . 11578
. ncheon X
3,638,253Itrip/day)
Gwangju 11 3,103
. °“““9""’2‘e_m Daejeon 2 73,216
D Gyeonggi(94,722) i 4 Gy
Ulsan 15 627
@ Daejeon(73,216) () v Sejong 6 19,344
Jeonbuk e Gyeonggi 1 94,722
@ Seoul[34,801 ] Gyeongnam Gangwon 12 2,233
N Busan
Gwangju
@ Jeonbuk(32,084) Jeonnam
Chungnam - 3,638,253
® Chungbuk[22,228] Jeonbuk 4 32,084
Jeonnam 8 5,028
Gyeongbuk 9 4,367
Gyeongnam 10 3,274
Jeju
Jeju 16 127




-

. . . Trip attraction
J e 0 n b u k City/Province  Ranking (trip/day)
Seoul 6 10,978
- Total travel volume Busan 12 1 688
3,516,195ltrip/day) D Daegu 11 2,007
+ Travel volume in the region nch 9 5504
3,387,581 (trip/day) e :
R, Gwangju 3 17,337
Chungnam
(@ Chungnam(30,688) S
Ulsan 15 439
@ Jeonnam(22,152) S Sejong 8 1276
St Gyeonggi 4 13,218
R Ulsan
@ Gwan gju ( 17 ) 33 7] Gyeongnam Gangwon 14 750
Busan
. Chungbuk 8 4,722
@ Gyeonggi(13,218)
Chungnam 1 30,688
@ Daejeon[1 1,384] Jeonbuk - 3,387,581
Jeonnam 2 22,152
Gyeongbuk 10 2,114
Gyeongnam 7 6,998
Jeju
Jeju 16 339
. . . Trip attraction
J e O n n a m City/Province  Ranking (trip/day)
- Total travel volume Busan 7 3834
3,074,628ltrip/day) Incheon SR Daegu 10 1,673
- Travel volume in the region Inch 13 1103
) ncheon s
2,860,708!trip/day)
s Gwangju 1 144,997
i Chungnam Daejeon 8 2,108
D Gwangjul144,997) Vi i
Ulsan 14 774
@ Jeonbuk(22,647) Sejong = 351
Gyeonggi 4 5,931
@ Gyeongnam[15,346] Gangwon 16 334
Chungbuk 12 1,286
Gyeonggi(5,931
@ y 99 (5, ) Jeonnam Chungnam 6 4,216
@ Seoul[5,812] Jeonbuk 2 22,647
Jeonnam - 2,860,708
Gyeongbuk 1 1,644
Gyeongnam 3 15,346
Jeju
Jeju 9 1,879

/
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s N
Gyeo n g b u k City/Province  Ranking Tri[;:rai;t/rdaac;]ion
Seoul 7 10,959
- Total travel volume 21,592
5,011,453ltrip/day) e gD 244,909
+ Travel volume in the region Gyeonggi Incheon 11 2,058
trip/d ©)
4,617,668[ rip/day) Gwangju 14 753
J— SRS Dagjeon 9 5277
Sejong:
@ Daegu[244v909] Daejeon Ulsan 2 37,967
Sejong 15 689
@ Ulsan(37,967)
Jeonbuk Gyeonggi 6 14,895
@ Busan[21 '592] Gangwon 8 9,718
Gwangju Gyeongnam
® Gyeongnam(21,431) Jeonnam Chungnam 10 4225
Jeonbuk 12 2,001
® Chungbuk(15,746)
Jeonnam 13 1,447
Gyeongbuk - 4,617,668
Gyeongnam 4 21,431
Jeju
Jeju 16 118
Gye on g nam City/Province  Ranking Tri[?(reia:)t/:jaac;]ion
Seoul 7 6,266
- Total travel volume 218,493
5,855,090(trip/day) o Gangwon 25,269
- Travel volume in the region 6yeonggi Incheon 13 968
5|51 4_408ltr\p/dayl Gwangju 12 2,370
Chungbuk o
Chungnam Daejeon 9 3,206
Sejorp Gyeongbuk
(D Busan(218,493) A Ulsan P) 27,324
Sejong 15 365
(@ Ulsan(27,324)
Jeonbuk Gyeonggi 8 5,901
® Daegul25,269) @ opsongnam # Gangwon 14 870
Owangjd Chungbuk 11 2,810
@ Gyeongbuk[21.040] Chungnam 10 3,038
Jeonbuk 6 7,085
® Jeonnam(15,370)
Gyeongbuk 4 21,040
B Gyeongnam - 5,614,408
eju
Jeju 16 307
\_ J




/

Jeju

- Total travel volume
1,685,859!trip/day)

+ Travel volume in the region

1,664,241 (trip/day)

@ Seoul(6,537)
@ Gyeonggi(3,962)
(® Busanl(1,920)
@ Jeonnam(1,833)

(® Daegu(1,097)

Gangwon
Incheon
Chungbuk
Chungnam

Sejong
Daejopn Gyeongbuk

Jeonbuk

Gyeongnam

Jeju

Ulsan

Trip attraction
(trip/day)

City/Province  Ranking

Incheon 6 1,096
Gwangju 9 846
Daejeon 13 387
Ulsan 14 342
Sejong 16 76
Gyeonggi 2 3,962
Gangwon 15 263
Chungbuk 8 913
Chungnam 12 395
Jeonbuk 11 498
Jeonnam 4 1,833
Gyeongbuk 10 516
Gyeongnam 7 937
Jeju - 1,664,241

Analysis conditions

- Calculation of the daily average arrival by dividing the total arrival traffic volume of each region by the total number of analyzed days (388

days) after collecting arrival traffic volume in 17 cities and provinces.

- Gender: Male, Female

+Age: All ages recorded in the data
- Departing trip types: All Trip types
- Arrival trip types: All trip types

- Departure time: 24 hours
- Arrival time: 2 4 hours

- Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)
- Spatial coverage: Nationwide (Analysis units: city and province)
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Regional traffic differences during the commute ?

* Which is the [economically) most favored metropolitan city
by the surrounding areas?

Seoul city shows the highest dependence on economic activity

Othercities and metropolitan cities are estimated to have less than 5% dependence on economic activity in

the surrounding area, but Seoul metropolitan city shows more than 10%.

- Up to 19.8% of people living in Gyeonggi area, and 12.7% of people living in Incheon City travel to their

workplaces in Seoul.

Dependence on economic activity in the surrounding areas of seven met

olitan cities (%)

Volume of
Gangwon Special/ . Total commuter
12.7 Metropolitan Surrounding volumes of traffic in .
1119.8% - ares . Proportion
Incheon cities (Origin) commuter special/
(Destination) 9 traffic metropolitan
¥ 1.0% . cities
’1 . Gyeonggi
o el Gyeonggi 273,539,405 54,165,961 19.8%
eoul
Incheon 61,041,689  7,755636  127%
Chungbuk \ / Busan Gyeongnam 65,357,249 3,052,527 47%
16.0% o Gyeongbuk 50,496,518 1,989,178 3.9%
) aegu
Chungnamseljng \\1-°"’° Cyeonghuk & Gyeongnam 65,357,249 57,249 0.1%
i 0
Ao - o Incheon Gyeonggi 273,539,405 4,529,725 1.7%
3.9% Seoul 246,870,471 2,386,223 1.0%
& Gwangju Jeonnam 28,801,351 728,318 25%
0.4 Sejong 5,239,343 839,763 16.0%
= : Daejeon Chungbuk 33,852,760 332,942 1.0%
Jeonbuk
§ Chungnam 42,490,244 396,476 0.9%
0.1% 0.8% /Il
ul Gyeongnam 65,357,249 510,287 0.8%
san
Gyeongbuk 50,496,518 179,984 0.4%

Gyeongnam 4.7% H%
oD 2.5

Jeonnam

Analysis conditions

= Calculation of the ratio of the number of departure from metropolitan cities to the number of arrivals in metropolitan cities

- Gyeonggi(N) — Seoul(D), Gyeongnam(N) — Busan(D), Gyeongbuk(N) — Daegu(D), GyeonggilN) — Incheon(D], Jeonnam(N) — Gwangju(D),
Sejong(N) — Daejeon(D), Gyeongnam(N) — Ulsan(D)

- Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)
-Excluding weekends and holidays (266 days in total)

- Spatial coverage: Nationwide (analysis units: city and province)

-Origin: Cities and Provinces (17)

-Destination: Metropolitan Cities (7)

- Gender: Male, Female

+Age: All ages recorded in the data

- Departing trip types: Nighttime Stay Area (N)
- Arrival trip types: Daytime Stay Area (D)

- Departure time: 6 a.m.~9 a.m.

+Arrival time: 7a.m.~10 a.m.



* Which metropolitan cities have the highest self-coverage rate of
economic activities?
Ulsan Metropolitan city (95.4%)

Ulsan, Busan, and Daejeon have the highest self-coverage rate in

ies in seven met

Self-coverage rate of economic ac

3
a? Gangwon
Incheon , I Seoul
Gyeonggi
Chungbuk
Chungnam
Sejong
-]
Gyeongbuk 0
Daejeon ;‘;
© Jeonbuk
=
N
R
Gyeongnam
Gwangju l

Jeonnam

Total traffic volume Traffic volume during
during office commuting office commuting hours

Classification hours ) in the area ) Percentage
Total Daily Total Daily
average average
Seoul 246,870,471 928,084 220,611,262 829,366  89.4%
Busan 76,203,568 286,480 71,274917 267,951 935%
Daegu 60,013,763 225,616 53,630,765 201,619 89.4%
Incheon 61,041,689 229,480 45,810,062 172218 75.0%

Jeju
Gwangju 36,737,629 138,111 33,144,663 124,604 90.2%

Daejeon 38,953,088 146,440 35582,707 183,770 913%
Ulsan 22,377,609 84,126 21,342,521 80,235 954%

Analysis conditions

- Calculation of the ratio of the traffic volume in the area regarding the volume of commuting traffic in metropolitan cities
- Seoul(N]) — Seoul(D), Busan(N]) — Busan(D), Daegu(N) — Daegu(D), Incheon(N) — Incheon(D), Gwangju(N) — Gwangju(D), Daejeon(N) —
Daejeon(D), Ulsan(N) — Ulsan(D)

- Gender: Male, Female - Departure time: 6 a.m.~9 a.m.

-Age: All ages recorded in the data - Arrival time: 7 a.m.~10 a.m.

- Departing trip types: Nighttime Stay Area (N) - Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)
- Arrival trip types: Daytime Stay Area (D) -Excluding weekends and holidays (266 days in total)

- Spatial coverage: Nationwide (analysis unit: city)
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e Which city has the largest number of people working in other areas?
Gyeonggi (77.8%) Incheon (75.0%) Sejong (65.7%)

In other areas, the percentage of people who work i

n the area is more than 80%.

Ve
S e 0 u l Pr[(:)I\}iyn/ce Ranking Trl[':r‘?;t)t/rdaac;lmn
[ Seoul - 829,366
- Average daily traffic Ea— Busan i 4

volume of Seoul Dasgu 10 6
928'084[mp/day] Incheon 2 8,971
- Comprising 4.6% of Gwangju 13 3
Seoul total traffic volume Dasjeon 7 81
- Local traffic volume Sreonabe Ulsan 14 2
829,366trip/day) Sejong 6 181
- Comprising 89.4% of total P Brens Gyeonggi 1 88,098
commuting traffic volume Utsan Gangwon 4 495
Gwangju e Bizan Chungbuk 5 419

© Gyeonggi(e8,098
Jeonbuk 9 13
@ Incheon(8,971) Jeonnam 12 3
Gyeongbuk 8 14
® Chungnam(493) Gyeongnam 15 2
ol Jeju 16 1
B u S a n Pr[(:)I\}iyn/ce Ranking Trl[':r‘?;t)t/rdaac;lmn
Seoul 5 3
Busan - 267,951

- Average daily traffic o) Gangwon

volume of Busan o & Daegu ¢ %
286,480[trlp/day] Incheon 13 0
- Comprising 4.3% of Chunghuk © Gwangju 14 0
Busan total traffic volume Chisonin A, Daejeon 6 2
- Local traffic volume Hderd Ulsan 2 3,347
267,951 (trip/day) Sejong 15 0
- Comprising 93.5% of total Jeanbuk Gyeonggi 10 1
commuting traffic volume Gangwon 16 0
Gwangju Chungbuk 9 1
@ Gyeongnam(14,997) e Chungnam 8 1
Jeonbuk 12 0
@ Ulsan[3,347] Jeonnam 7 2
Gyeongbuk 3 136
@ Gyeongbu k[1 36] Gyeongnam 1 14,997
Jeju Jeju 11 0




/

Daegu

- Average daily traffic
volume of Daegu

225,616ltrip/day)

- Comprising 4.5% of
Daegu total traffic volume

- Local traffic volume

201.619(trip/day)

- Comprising 89.4% of total
commuting traffic volume

(@ Gyeongbuk(22,761)
@ Gyeongnam(1,041)

(3 Busan(62)

Incheon

Chungnam

eout Gangwon

Gyeonggi

Chungbuk

Gyeongbuk

Sejong

Daejeon

Jeonbuk

Gyeongnam

Gwangju

Jeonnam

City/

Trip attraction

Province Ranking (trip/day)
Seoul 8 6
Busan 3 62
Daegu - 201,619
Incheon 15 0
Gwangju 14 1
Daejeon 5 26
Ulsan 4 57
Sejong 1 2
Gyeonggi 9 4
Gangwon 12 2
Chungbuk 6 24
Chungnam 7 7
Jeonbuk 10 3
Jeonnam 13 1

-~

Gyeongbuk
Gyeongnam
o Jeju 16 0
City/ . Trip attraction
| n C h e O n Province Ranking (trip/day)
—_— Seoul 1 29,157
+ Average daily traffic Busan 1 0
volume of Incheon — Dasgu 10 1
- Incheon
229'4_80[”@/%” Incheon - 172,218
- Comprising 4.8% of
Incheon total traffic volume Gwangju 12 0
+ Local traffic volume Daejeon 5 8
172.218ltrip/day) L Ulsan ) 0
- 1 0
Comprls‘mg 75.0% of total Sejong 5 ;
commuting traffic volume Doegy
Jeonbuk Gyeonggi 2 27,939
Ulsan
(@ Seoul(29,157) oeongnam Gangwon 7 7
Gwangju Chungbuk 4 26
Jeonnam
©) Gyeonggi(27,939] Chungnam 3 114
Jeonbuk 9 1
® Chungnam[114] Jeonnam 13 0
Gyeongbuk 8 1
Gyeongnam 16 0
Jeju
Jeju 15 0
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e N
. City/ - Trip attraction
Gwa n gJ u Province Ranking (trip/day)
_ Seoul 6 3
+ Average daily traffic Busan 13 0
‘:Io:;u;‘fl ?|f1G[W3 n/gju | e\ oot Gangwon Daegu 11 1
trip/da
1 p/day Gyeonggi Incheon 12 0
- Comprising 4.3% of
Gwangju total traffic volume @ — Gwangju - 124,604
ungbu
+ Local traffic volume . Daejeon 4 6
124.604(trip/day) - coeenan Ulsan 14 0
- el 0,
Comprising 90.2% of total Sejong 9 2
commuting traffic volume Daegu
Jeonbuk Gyeonggi 7 3
Ulsan
Gi 14 0
M Jeonnam(12,819) O = angwon
Chungbuk 8 2
Jeonnam
@ Jeonbuk[656] Chungnam
Jeonbuk
® Chungnam[9] Jeonnam
Gyeongbuk 10 1
Gyeongnam 5 5
Jeju
Jeju 16 0
J
. City/ . Trip attraction
D a eJ e 0 n Province Ranking (trip/day)
_— Seoul 5 134
- Average daily traffic Busan 12 3
volume of Daejeon o Sanguon Daegu 8 15
. Incheon eou
146,4[;0[tr|p/day] Incheon 10 4
- Comprising 4.4% of
Daejeon total traffic volume Gwangju 14 3
- Local traffic volume Daejeon - 183,770
133.770trip/day) R Ulsan 15 2
- el 0,
Comprising 91.3% of total Sejong 3 2,941
commuting traffic volume Paegu
Jeonbuk Gyeonggi 7 114
S Gangwon 13 3
D Chungnam(5,901) g oW
Guang = Chungbuk
Jeonnam
@ Chungbuk(3,136] Chungnam
Jeonbuk 4 274
® 56]0“9[2,941] Jeonnam 1 3
Gyeongbuk 6 130
Gyeongnam 9 7
o Jeju 16 0




City/

Ranking

Trip attraction

U lsa n Province (trip/day)
E— Seoul 6 1
- Average daily traffic Busan 2 723
volume of Ulsan o — Daegu 4 13
84,126l rip/day)
. Gyeonggi Incheon 14 0
- Comprising 3.9% of
Ulsan total traffic volume Gwangju 14 0
Chungbuk
- Local traffic volume Chungnam o Daejeon 5 1
80.235!trip/day) Sei;:f;eon Ulsan - 80,235
- i 0, Gyeongbuk
Compns‘mg 9544‘/0 of total Sejong 13 0
commuting traffic volume Moo
Jeonbuk Gyeonggi 8 0
(3)
G 1 0
@ Gyeongbuk(2,509) . angwon
yeongnam
Gwangju Chungbuk 8 0
Jeonnam
@ Busan[723] Chungnam 10 0
Jeonbuk 12 0
@ Gyeongnam(642) Jeonnam ; |
Gyeongbuk
Gyeongnam
o Jeju 16 0
. City/ . Trip attraction
S eJ O n g Province Ranking (trip/day)
_ = Seoul 4 85
+ Average daily traffic Busan 15 0
volume of Sejong LS Lk PR Daegu 8 5
trip/da
1 9'697| p/day) Gyeonggi Incheon 9 2
- Comprising 4.9% of
Sejong total traffic volume Gwangju 10 1
- Local traffic volume Chungnam Daejeon 1
12.934!trip/day) preensnk Ulsan 14 0
- 1 0,
Comprlslmg 65.7‘/0 of total Sejong R 12,934
commuting traffic volume Daegu
Jeonbuk Gyeonggi 5 80
Ulsan
. Gangwon 13 0
(D Daejeon(3,157) Spmgem 9
@wangju Chungbuk
Jeonnam
@ Chungbuk(1,818) Chungnam
Jeonbuk 6 25
® Chungnam(1,572) Jeonnam 1 ]
Gyeongbuk 7 17
Gyeongnam 12 1
Jeju
Jeju 16 0
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. City/ . Trip attraction
Gye on g g I Province  RaMKING T frin/day)
B — Seoul 1 203,631
- Average daily traffic @ Busan 13 2
volume of Gyeon}ggl InCheb Gangwon Daegu 10 4
1,028,344itrip/day) .
} Gyeonggi Incheon 2 17,029
- Comprising 4.8% of
Gyeonggi total traffic volume — Gwangju " 3
- Local traffic volume Daejeon 7 116
. johg
800.495[tmp/day] aejeon Ulsan 15 9
- 1 0
Comprls‘mg 77.8% of total Sejong 6 015
commuting traffic volume Daegu
Jeonbuk Gyeonggi - 800,495
Ulsan
@ Seoul(203,631) Gangwon 5 864
e Chungbuk 4 1,359
@ Incheon(17,029) Chungnam 3 4,583
Jeonbuk 9 15
® Chungnam(4,583) R— 1 5
Gyeongbuk 8 20
Gyeongnam 14 2
Jeju
Jeju 16 1
City/ - Trip attraction
G an gWO N Province Ranking (trip/day)
_— Seoul 3 237
- Average daily traffic Busan 12 0
volume of Gangwon o — Daegu 9 1
trip/da reneer
114,311ltrip/day) R ,
- Comprising 3.6% of
Gangwon total traffic volume Gwangju 15 0
- Local traffic volume Daejeon 7 1
112.599trip/day) AT Ulsan 14 0
- 1 0,
Comprlslmg 98.5% of total Sejong s ;
commuting traffic volume Dégn
Jeonbuk Gyeonggi 1 992
Ulsan B
@) Gyeongg i(992) F— Gangwon 112599
S = Chungbuk 2 313
Jeonnam
@ Chungbuk[3‘|3] Chungnam 5 5
Jeonbuk 10 0
@ Seou"[237] Jeonnam 1 0
Gyeongbuk 4 159
Gyeongnam 12 0
o Jeju 15 0




-

City/ Trip attraction

~

C h u n g b u k Province Ranking (trip/day)
Seoul 7 143
- Average daily traffic : Busan 14 1
lume of Chungbuk g
volume o g Gangwon Daegu 9 9
127,266!trip/day) Ineheon
. Incheon 10 4
- Comprising 4.2% of
Chungbuk total traffic volume Chungbuk Gwangju 12 1
121.921 (trip/day) e o Gyeongbuk Ulsan 15 0
- 1 0,
Commuting rafic volume
commuting traffic volume ea)
Jeonbuk Gyeonggi 3 882
. Ulsan
@ Sejong[1 ,671] F— Gangwon 5 372
S s Chungbuk - 121,921
. Jeonnam
@ D39j60n(1 ,252] Chungnam 4 807
Jeonbuk 8 48
@ Gyeongg|(882] Jeonnam 13 1
Gyeongbuk 6 153
Gyeongnam 11 1
o Jeju 16 0
City/ - Trip attraction
Chungnam provnce Renking R
Seoul 4 555
- Average daily traffic Busan 14 1
p s
trip/da neneen
’ presy Incheon 7 20
- Comprising 4.0% of
Chungnam total traffic volume Gwangju 13 1
« Local traffic volume Chungnam Daejeon 2 1,491
152,978ltrip/day) : GRS Ulsan 15 1
- 1 0,
Comprlslmg 95.8% of total Sejong
commuting traffic volume b
2egu -
Jeonbuk Gyeonggi
; Utsan 1 2
@ Gyeonggil(2,611) Gpeongnam Gangwon 0
Sy S5 Chungbuk 5 543
. Jeonnam
@ Daejeon(1,491) Chungnam - 152,978
Jeonbuk 6 494
® Sejong(1,030) Jeonnam 1 1
Gyeongbuk 8 7
Gyeongnam 12 1
=7 Jeju 16 0
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e N
City/ . Trip attraction
J e O n b u k Province Ranking (trip/day)
—_—— Seoul 9 7
+ Average daily traffic Busan 13 0
volume of Jeonbuk
132 477[tr‘\p/day] \ncheon | Seoul Gangwon Daegu 12 1
' . Incheon 1Al 1
- Comprising 3.8% of
Chungbuk
* Local traffic volume Daejeon 4 74
130,779!trip/day) SRR Ulsan 15 0
-C ising 98.7% of total
omprising o of tota Sejong . 18
commuting traffic volume Déeg ‘
Jeonbuk Gyeonggi 8 1
Ulsan
( Chungnam(1,118) o Gangwon 14 0
B
) > Chungbuk 6 29
Jeonnam
@ Jeonnam[279] Chungnam 1 1,118
Jeonbuk - 130,779
@ Gwangju[1 13] Jeonnam 2 279
Gyeongbuk 10 2
Gyeongnam 5 46
o Jeju 16 0
J
City/ - Trip attraction
Jeonnam provnce Renking TS0
—_——— Seoul 9 1
- Average daily traffic Busan 7 1
e o Jeomnen by 13 0
rip/da
CorT'wprlsmg 3p50/ yof Gyeonggi Incheon 15 0
- . 0
Jeonnam total traffic volume Gwangju 1 2,738
Chungbuk
- Local traffic volume Chungnam Daejeon 6 2
104,982trip/day) sgg’:jeon Gyeongbuk Usan ” 0
- el 0,
Comprising 97.0% of total ) Sejong 1 0
commuting traffic volume
o Jeonbuk Gyeonggi 8 1
(2)
@) Gwangju[2,738] . Gangwon 16 0
yeongnam
i Chungbuk 11 1
Jeonnam
(@ Gyeongnam(341) Chungnam 5 2
Jeonbuk 3 204
® Jeonbuk(204) Jeonnam - 104,982
Gyeongbuk 10 1
Gyeongnam 2 341
EE Jeju 4 3




-

City/

Trip attraction

Gye O n g b u k Province Ranking (trip/day)
Seoul 10 5
+ Average daily traffic Busan 6 42
volume of Gyeongbuk S D Daegu 1 7,478
189,837 !trip/day)
. Gyeonggi Incheon 14 0
- Comprising 3.8% of
Gyeongbuk total traffic volume Gwangju 15 0
Chungbuk
- Local traffic volume S LI Dagjeon 7 13
. Sejong
181,200(trip/day) Dasjeon Ulsan 2 677
- 1 0,
Comprls‘mg 95.5% of total Sejong 10 5
commuting traffic volume
Jeonbuk Gyeonggi 8 6
@ Daegu[7,478] Gangwon 5 82
Gwangju Chungbuk 4 150
Jeonnam
@ Ulsan[677] Chungnam 9 5
Jeonbuk 11 3
@ Gyeongnam“ 73] Jeonnam 13 1
Gyeongbuk - 181,200
Gyeongnam 3 173
o Jeju 16 0
City/ . Trip attraction
Gye on g nam Province Ranking (trip/day)
Seoul 12 1
- Average daily traffic
volume of Gyeongnam —
Seoul EERID
tﬂ da Incheon
245|704[ p/day) Gyeongg! Incheon 16 0
- Comprising 4.2% of
Gyeongnam total traffic volume — Gwangju 10 1
ungbu
- Local traffic volume Chungnam Dagjeon 8 2
. Sejong
231 ,721 (trip/day) Daejeon ereenons (V=T 2 1,918
- 1 0,
Comprlslmg 94.3% of total Sejong 14 )
commuting traffic volume 03
Jeonbuk Gyeonggi 10 1
=an
@ Busan[1 1,476] . Gyeongnam w Gangwon 13 0
Quang)s Chungbuk 9 2
Jeonnam
@ Ulsan[1,918] Chungnam 7 3
Jeonbuk 6 38
® Daegu[215] Jeonnam 5 140
Gyeongbuk 4 184
o Gyeongnam - 231,721
Jeju 15 0
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e N
. City/ . Trip attraction
J eJ u Province Ranking (trip/day)
E— 2
+ Average daily traffic 5
volume of Jeju
54,685[trip/day] neheon Gangwon Daegu 6 1
o Incheon 8 0
- Comprising 3.2% of
Chungbuk
- Local traffic volume Dagjeon 10 0
) Chungnargeiong . »
54,676ip/day] e 1 .
- Comprising 99.9% of total )
Sejong 14 0
commuting traffic volume Hegs
Jeonbuk Gyeonggi 3 1
Ulsan
@ Jeonnam(3) e — ’g Gangwon 16 0
A= Chungbuk 7 0
@ SEOUl[2] Chungnam 8 0
Jeonbuk 13 0
® gyeona),
Gwangju,
G buk 11 0
Busan(1) veondou
Gyeongnam 11 0
Jeju
Jeju - 54,676
\_ /

Analysis conditions

= Analysis of traffic distribution during workplace commuting hours between the cities and provinces
- Rankings from 1st to 3rd in descending order of daily average arrival traffic volume

- Gender: Male, Female - Departure time: 6 a.m.~9 a.m.

+Age: All ages recorded in the data +Arrival time: 7 a.m.~10 a.m.

- Departing trip types: Nighttime Stay Area (N) - Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)
- Arrival trip types: Daytime Stay Area (D) - Excluding weekends and holidays (266 days in total)

- Spatial coverage: Nationwide (analysis units: city and province)



* What is the area with the longest commuting hours?

Based on the administrative district, metropolitan cities(Teuk-byeol, Gwang-yeok, Jachi cities) have
longer commuting time than the provinces.

Seoul has the longest commuting time (41.8 minutes on average for work and 54.6 minutes on average from work to

home), and travel time is 10 minutes longer than the area with the shortest commuting time.

&
L

Time required for going to work

41.8

=3
L

Time required to go home

37.1 I
37.6 I
40.2 I
36.6 I
36.1 I

32

35.1 I
40.3 I

29.9
-
30.3
Nationwide 29.8
average of "TRGW" ’
(Time required 32.3
for going to work)
34.2 mins 286
29.2
30.5
34.1

Analysis conditions

Region with commuting time
greater than the national average

Seoul 54.6
Busan 48.1
Daegu 50.5
Incheon N 5.8
Gwangju I /0.2
Daejeon I 47
Ulsan 43.5
Sejong 43.9
Gyeonggi EEEEEE——— 5.4
Gangwon 39.4 ’
Chungbuk 40.2 o,
Chungnam e aver':;‘eiuor;""l'}(:!GH"
Jeonbuk 42.9 (Time required
to go home)
Jeonnam o 45.1 mins
Gyeongbuk 39.2
Gyeongnam 411
Jeju 47

= Extracted the history on commuting times, and calculated the time required for traveling to work and the time required to go home in each

city and province

- The time required for commuting means the travel time, so the time was calculated by deducting the departure time from arrival time,
plus one minute [for example, upon departing at 06:50 and arriving at 08:56, time required is 536 minutes. 410 minutes + 1 minute = later ‘minutes’
- When calculating the average time for each city and province, the time for work was based on the departure (midnight time, Stay Area) and

the time for home is based on the destination (midnight time, Stay Area).

Going to work (Gyeonggi area)
(124 minutes + 150 minutes + 70 minutes)/ 3 persons = 114.6 minutes

- A Customer: From Gyeonggi to Daejeon: 124 minutes
- B Customer: From Gyeonggi to Gangwon: 150 minutes
- C Customer: From Gyeonggi to Seoul: 70 minutes

Getting off from work (Gyeonggi area)

(83 minutes +100 minutes +131 minutes) / 3 persons = 104.6 minutes
- D Customer: From Seoul to Gyeonggi: 83 minutes

- E Customer: From Incheon to Gyeonggi: 100 minutes

- F Customer: From Gangwon to Gyeonggi: 131 minutes

- Gender: Male, Female
- Age: All ages recorded in the data
- Departing trip types:
- [Going to work) Nighttime Stay Area (N)
- (Getting off from work) Daytime Stay Area (D)
- Arrival trip types:
- (Going to work) Daytime Stay Area (D)
- (Getting off from work) Nighttime Stay Area (N)

- Departure time:

- (Going to work) 6 a.m.~9 a.m.

- (Getting off from work] 4 p.m.~9 p.m.
- Arrival time:

- (Going to work) 7 a.m.~10 a.m.

- (Getting off from work] 4 p.m.~11 p.m.

- Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)

-Excluding weekends and holidays (266 days in total]

- Spatial coverage: Nationwide (analysis units: city and province)
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* The commuting time difference by age?

The time required for commuting of the people in their 60s to 70s is about 5 minutes shorter than

other age groups.

- From 10 to 20 years of age: Approximately 34 minutes on average for work, approximately 47 minutes on
average for home

- From 20 to 60 years of age: Approximately 35 minutes on average for work, approximately 46 minutes on
average for home

- Over 60 years of age: Approximately 30 minutes on average for work, approximately 38 minutes on average
for home

Unlike other age groups, the economically active population aged 20 to 60 years shows relatively
large gaps in time required for commuting between cities and provinces.

- For all ages except those between 20 to 60 years of age, the time required for commuting is similar except

for some metropolitan areas such as Seoul and Busan.

Going From 10to 19 Getting off
to work (years of age) from work
‘Gangwon a
|H£h!’ o
. Chungbuk
w R Gyeongbuk
! Jeonbuk: "

Utsan

- T

Jeonnam

Average
time consumed
Approximately

Average
time consumed
Approximately

34

minutes

Less than 30 minutes minutes
More than 30 minutes but less than 35 minutes
M More than 35 minutes but less than 40 minutes

B More than 40 minutes but less than 45 minutes

' B More than 45 minutes '

Utsan

- *

Jeonnam

Going From 20 to 59 Getting off
to work years of age) from work
. T .
h&n (Gyeongbuk i
- NG -
Gyeongnam

Average
time consumed
Approximately

Average
time consumed
Approximately

minutes

Less than 30 minutes
More than 30 minutes but less than 35 minutes
I More than 35 minutes but less than 40 minutes
B More than 40 minutes but less than 45 minutes

W More than 45 minutes '
Jeiu

minutes




Going From 60 to 69
to work (years of age)
Gangwon A
Incheon Seoul
- Gyeonggi
(4
\ Chungbuk
Chungnam
s.n n Gyeongbuk Gyeongbuk
- Dacgu
= Jeonbuk -
Average I S
time consumed Gwangju

Approximately Jeonnam

Less than 30 minutes

More than 30 minutes but less than 35 minutes
I More than 35 minutes but less than 40 minutes
Il More than 40 minutes but less than 45 minutes

W More than 45 minutes '
sefu

minutes

Getting off
from work

s

Average
time consumed
Approximately

minutes

Table 2.1 1 Average Commuting Time by Age

Commuting From 10t0 19 From 20to 59 From 60 to 69 Leavi . From 10 to 19
eaving office

From 20 to 59

(Unit: Minute)

From 60 to 69

to work years of age years of age years of age years of age years of age years of age
Seoul 358 437 323 Seoul 466 578 415
Busan 352 38.0 327 Busan 479 496 411
Daegu 371 38.1 340 Daegu 53.1 512 440
Incheon 36.3 415 326 Incheon 486 538 426
Gwangju 371 371 325 Gwangju 483 49 4 40.4
Daejeon 349 36.7 321 Daejeon 490 478 404
Ulsan 324 322 297 Ulsan 443 44 1 383
Sejong 336 358 282 Sejong 455 47 343
Gyeonggi 36.6 415 334 Gyeonggi 475 53.1 43,0
Gangwon 33.2 299 272 Gangwon 462 394 341
Chungbuk 318 305 270 Chungbuk 421 408 343
Chungnam 325 30.0 257 Chungnam 457 402 327
Jeonbuk 343 325 286 Jeonbuk 471 434 36.2
Jeonnam 305 287 262 Jeonnam 427 38.2 324
Gyeongbuk 319 293 259 Gyeongbuk 44 4 395 332
Gyeongnam 30.1 31.0 272 Gyeongnam 42 4 418 345
Jeju 393 341 295 Jeju 592 468 38.0

Analysis conditions

- Calculated the time required for commuting of each city and province by classifying the traffic in the rush hour into three age groups (from

10 to 19 yrs., from 20 to 59 yrs., and from 60 to 69 yrs.)
- The calculation method of time required for commuting was the same as the above method.

- Gender: Male, Female - Departure time:
- Age: Divided into three age groups - (Going to work) 6 a.m.~9 a.m.
- 10to 20 yrs. - (Getting off from work) 4 p.m.~9 p.m.
- 20 to 60 yrs. - Arrival time:
- 60 to 70 years - (Going to work) 7 a.m.~10 a.m.
- Departing trip types: - (Getting off from work) 4 p.m.~11 p.m.
- [Going to work) Nighttime Stay Area (N) - Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)
- (Getting off from work) Daytime Stay Area (D) -Excluding weekends and holidays (266 days in totall
- Arrival trip types: - Spatial coverage: Nationwide (analysis units: city and province)

- (Going to work) Daytime Stay Area (D)
- [Getting off from work] Nighttime Stay Area (N]
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* Do men and women show differences in commuting time?

Men have a longer commuting time than women, and the gap between the regions is larger than
that of women.

Going
to work ¥
Getting off
from work ‘ /
98
Table 2.2 | Average Commuting Time by Gender (Unit: Minute)
Commuting to work Male Female Leaving office Male Female
Seoul 439 400 Seoul 597 50.5
Busan 38.1 36.1 Busan 517 451
Daegu 382 370 Daegu 542 472
Incheon 413 391 Incheon 56.2 479
Gwangju 36.6 36.7 Gwangju 50.6 46,0
Daejeon 36.5 357 Daejeon 50.2 442
Ulsan 323 317 Ulsan 467 402
Sejong 35,5 346 Sejong 473 404
Gyeonggi 413 392 Gyeonggi 552 479
Gangwon 287 314 Gangwon 394 393
Chungbuk 297 31.0 Chungbuk 412 39.1
Chungnam 292 30.5 Chungnam 412 383
Jeonbuk 317 329 Jeonbuk 443 415
Jeonnam 280 293 Jeonnam 386 373
Gyeongbuk 285 30.1 Gyeongbuk 403 38.3
Gyeongnam 30.6 305 Gyeongnam 436 385
Jeju 335 348 Jeju 48.2 459

Analysis conditions

= Classify the traffic during commuting hours by gender and calculate the time required for commuting by city and province
- The calculation method of time required for commuting was the same as the above method.

- Gender: Classified into male and female + Departure time:
-Age: All ages recorded in the data - (Going to work) 6 a.m.~9 a.m.
- Departing trip types: - (Getting off from work) 4 p.m.~9 p.m.
- (Going to work) Nighttime Stay Area (N) - Arrival time:
- (Getting off from work] Daytime Stay Area (D) - (Going to work] 7 a.m.~10 a.m.
- Arrival trip types: - (Getting off from work] 4 p.m.~11 p.m.
- (Going to work) Daytime Stay Area (D) - Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)
- (Getting off from work) Nighttime Stay Area (N) -Excluding weekends and holidays (266 days in total)

- Spatial coverage: Nationwide (analysis units: city and province)



* What is the regional commuting distance?

In Seoul, Sejong, Gyeonggi, and Chungbuk areas, where the travel distance to work is long
compared to other regions, about 30% of the total passengers travel to areas more than 10 km in
length. In Gangwon and Jeju areas, where the travel distance to work is relatively short, more than
90% of total passengers commute to work within 10km.

- . . Areas with a long
Average travel distance going for work by region (km) ﬁ B iciance to work
9.3 o
8.9
7.5 7.5
71
63 62 6.6
5.8 5.9
5.3 5.0 55
4.7 4.9
3.2
0.9
| | | | | | | | | | | | | | | |
S o S IS %\Q oS & $ & NS N & ENNON
Y N4 SRS NG S N S S & & & S R
Y & N & & 6\00 (}\é\ @ & @QQQ *QOQ

Proportion of travel distance by region

M Less than 10km [ More than 10km ~ less than 30km Il More than 30km ~ less than 50km More than 50km ~ less than 100km I More than 100km

Daeqgu
Incheon
Gwangju
Daejeon
Ulsan
Sejong
Gyeonggi
Gangwon
Chungbuk
Chungnam
Jeonbuk
Jeonnam
Gyeongbuk

Gyeongnam
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3.1% — 0.2%

M Less than 10km

M More than 10km ~ less than 30km

M More than 30km -~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

0.8% —0.1%

M Less than 10km

M More than 10km ~ less than 30km

W More than 30km ~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

Classification volume Ratio
Less than 10km 180,164,023 63.7%
More than 10km ~ less than 30km 93,226,275 33.0%
More than 30km ~ less than 50km 8,784,523 3.1%
More than 50km ~ less than 100km 575,184 0.2%
More than 100km 97,275 0.0%

0.3%

21.7%

W Less than 10km

I More than 10km ~ less than 30km

M More than 30km -~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

Classification volume Ratio
Less than 10km 43,340,739 77.8%
More than 10km ~ less than 30km 12,062,376 21.7%
More than 30km ~ less than 50km 193,284 0.3%
More than 50km ~ less than 100km 93,321 0.2%
More than 100km 12,606 0.0%

Classification Ratio
volume
Less than 10km 60,490,527 81.1%
More than 10km ~ less than 30km 13,398,973 18.0%
More than 30km ~ less than 50km 564,270 0.8%
More than 50km ~ less than 100km 90,900 0.1%
More than 100km 6,657 0.0%
2.5% — 0.4%
19.1% —
Incheon
—78.0%
M Less than 10km
W More than 10km ~ less than 30km
W More than 30km ~ less than 50km
More than 50km ~ less than 100km
M More than 100km
Classification Total traffic Ratio
volume
Less than 10km 41,144,856 78.0%
More than 10km ~ less than 30km 10,073,994 19.1%
More than 30km ~ less than 50km 1,311,976 2.5%
More than 50km ~ less than 100km 197,093 0.4%
More than 100km 7,733 0.0%




M Less than 10km
I More than 10km ~ less than 30km
M More than 30km ~ less than 50km
More than 50km ~ less than 100km
M More than 100km

Total traffic

—0.2%

1.3%

31.7%

Daejeon

M Less than 10km

[ More than 10km ~ less than 30km

M More than 30km -~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

Classification volume Ratio

Less than 10km 28,663,995 84.5%

More than 10km ~ less than 30km 5,097,917 15.0%

More than 30km ~ less than 50km 85,449 0.3%

More than 50km ~ less than 100km 55,284 0.2%

More than 100km 4,527 0.0%
3.0% — 0.4%

M Less than 10km
M More than 10km ~ less than 30km
W More than 30km ~ less than 50km
More than 50km ~ less than 100km
W More than 100km

Total traffic

Classification volume Ratio
Less than 10km 17,018,119 74.2%
More than 10km ~ less than 30km 5,138,264 22.4%
More than 30km ~ less than 50km 691,889 3.0%
More than 50km ~ less than 100km 89,115 0.4%
More than 100km 2,721 0.0%

Classification Ratio
volume
Less than 10km 24,822,707 66.7%
More than 10km ~ less than 30km 11,801,464 31.7%
More than 30km ~ less than 50km 485,012 1.3%
More than 50km ~ less than 100km 74,010 0.2%
More than 100km 56,793 0.2%
1.2% —1.2%
8.4%
21.2% —
Sejong
—68.1%
M Less than 10km
M More than 10km ~ less than 30km
B More than 30km ~ less than 50km
More than 50km ~ less than 100km
M More than 100km
Classification Total traffic Ratio
volume
Less than 10km 3,440,547 68.1%
More than 10km ~ less than 30km 1,069,450 21.2%
More than 30km ~ less than 50km 425,829 8.4%
More than 50km ~ less than 100km 59,874 1.2%
More than 100km 59,478 1.2%




176 Mobile Mobility Report

— 1.5%

— 0.6% 2.7%

4.2%

Gyeonggi Gangwon

M Less than 10km M Less than 10km

M More than 10km ~ less than 30km [ More than 10km ~ less than 30km

M More than 30km ~ less than 50km M More than 30km ~ less than 50km
More than 50km ~ less than 100km More than 50km ~ less than 100km

B More than 100km M More than 100km
. Total traffic : ¢
Classification Ratio e Total traffic .
volume Classification volume Ratio
Less than 10km 170,246,904 69.5% Less than 10km 27676945 91.0%
More than 10km ~ less than 30km 63,025,133 25.7% More than 10km ~ less than 30km 1,451,200 4.8%
More than 30km ~ less than 50km 10,361,934 4.2% More than 30km ~ less than 50km 830428 2.7%
More than 50km ~ less than 100km 1,382,206 0.6% Ve s Sl = less e 100k 442184 1.5%
More than 100km 33715 0.0% More than 100km 18,041 0.1%
3.8% — 1.3% 3.2% —1.7%

29.4% —
Chungbuk Chungnam
— 65.4%

M Less than 10km M Less than 10km

[ More than 10km ~ less than 30km [l More than 10km ~ less than 30km

Ml More than 30km ~ less than 50km B More than 30km ~ less than 50km

More than 50km ~ less than 100km More than 50km ~ less than 100km
M More than 100km M More than 100km
Classification Total traffic Ratio Classification Total traffic Ratio
volume volume

Less than 10km 22,555,345 65.4% Less than 10km 33,378,184 74.9%
More than 10km ~ less than 30km 10,148,466 29.4% More than 10km ~ less than 30km 8,982,378 20.1%
More than 30km ~ less than 50km 1,310,008 3.8% More than 30km ~ less than 50km 1,444,527 3.2%
More than 50km ~ less than 100km 447,837 1.3% More than 50km ~ less than 100km 749,702 1.7%

More than 100km 49,944 0.1% More than 100km 26,579 0.1%




3.0% —0.9%

12.2%

M Less than 10km

M More than 10km ~ less than 30km

M More than 30km ~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

— 1.0%

5.5%

Jeonnam

M Less than 10km

I More than 10km ~ less than 30km

M More than 30km ~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

Classification volume Ratio

Less than 10km 29,581,991 83.9%

More than 10km ~ less than 30km 4,287,098 12.2%

More than 30km ~ less than 50km 1,053,217 3.0%

More than 50km ~ less than 100km 321,197 0.9%

More than 100km 15,780 0.0%
4.9% — 1.0%

Gyeonghuk

M Less than 10km

M More than 10km ~ less than 30km

I More than 30km ~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

Classification volume Ratio
Less than 10km 41,370,437 75.0%
More than 10km ~ less than 30km 10,516,283 19.1%
More than 30km ~ less than 50km 2,684,867 4.9%
More than 50km ~ less than 100km 536,511 1.0%
More than 100km 32,237 0.1%

Classification Ratio
volume
Less than 10km 23,789,942 75.6%
More than 10km ~ less than 30km 5,611,187 17.8%
More than 30km ~ less than 50km 1,719,858 5.5%
More than 50km ~ less than 100km 319,221 1.0%
More than 100km 11,740 0.0%
2.6% — 0.4%
24.9% —
Gyeongnam
—72.0%
M Less than 10km
M More than 10km ~ less than 30km
M More than 30km ~ less than 50km
More than 50km ~ less than 100km
M More than 100km
Classification Total traffic Ratio
volume
Less than 10km 47,705,729 72.0%
More than 10km ~ less than 30km 16,481,853 24.9%
More than 30km ~ less than 50km 1,733,070 2.6%
More than 50km ~ less than 100km 297,423 0.4%
More than 100km 10,557 0.0%
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6.3%

M Less than 10km

I More than 10km ~ less than 30km

W More than 30km ~ less than 50km
More than 50km ~ less than 100km

M More than 100km

Total traffic

Classification volume Ratio
Less than 10km 13,630,973 93.7%
More than 10km ~ less than 30km 912,963 6.3%
More than 30km ~ less than 50km 0 0.0%
More than 50km ~ less than 100km 494 0.0%
More than 100km 952 0.0%

Analysis conditions

- Calculated the distance [the ‘Travel distance’) between the departure and the destination in the hours of traveling to work, and calculated

the average hours by city and province.

- The average travel distance by city and province was calculated by multiplying the travel distance by the traffic volume, adding together
and dividing it by the total traffic volume of the area, and it shall be calculated based on the destination.

- Travel distance shall be divided into ‘less than 10km, more than 10km but less than 30km, more than 30km but less than 50km, more than

50km, less than 100km, and more than 100km," and total traffic volume of each city and province shall be calculated for percentage com-

parison.

- Gender: Classified into male and female

- Age: All ages recorded in the data

- Departing trip types: Nighttime Stay Area (N)
- Arrival trip types: Daytime Stay Area (D)

- Departure time: 6 a.m.~9 a.m.
+Arrival time: 7a.m.~10 a.m.
- Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)

-Excluding weekends and holidays (266 days in total)

- Spatial coverage: Nationwide (analysis units: city and province)



* What are the top five areas in Gyeonggi-do that have a lot of
people commuting to Seoul for work?

Goyang, Seongnam, Bucheon, Namyangju, Yongin

Yeoncheon

Pocheon

Paju Dongducheon

Yangju Gapyeong

Namyangju

Yangpyeong

Yongin Icheon
Hwaseong

Ansan

Pyeongtack

Daily average traffic
Less than half the average traffic volume (24-3,285)
More than half the average traffic volume but less
than the average traffic volume (3,266-6,569)

B More than average traffic volume but less than twice
the average traffic volume (6,570-13,138)

W More than twice the average traffic volume (13,139-25,234)

Analysis conditions

Yeoju

Table 2.3 The Main Departures in
Gyeonggi-do[forthe purpose of commuting to work)

Total traffic Daily average

volume traffic Ratio

Rank  Departure

1 Goyang 6,712,369 25,234 12.39%
2 Seongnam 6,674,881 25,094 12.32%
3 Bucheon 5,438,642 20,446 10.04%
4 Namyangju 4,393,378 16,516 811%
5 Yongin 3,937,352 14,802 727%
6 Anyang 3,692,398 13,881 6.82%
7 Gwangmyeong 3,354,839 12,612 6.19%
8 Suwon 2,968,768 11,161 5.48%
9 Uileongbu 2,725,249 10,245 5.03%
10 Hanam 1,935,205 7,275 3.57%
11 Gimpo 1,894,447 7,122 3.50%
12 Guri 1,680,581 6,318 3.10%
13 Gunpo 1,439,948 5,413 2.66%
14 Ansan 1,068,171 4,016 1.97%
15 Paju 932,570 3,506 1.72%
16 Uiwang 800,246 3,008 1.48%
17 Gwangju 799,210 3,005 1.48%
18 Hwaseong 798,111 3,000 1.47%
19  Gwacheon 792,751 2,980 1.46%
20 Siheung 664,783 2,499 1.23%
21 Yangju 603,690 2,270 1.11%
22 Osan 201,600 758 0.37%
23 Dongducheon 166,431 626 0.31%
24 Pyeongtaek 133,884 503 0.25%
25  Yangpyeong 126,852 477 0.23%
26 Pocheon 83,682 315 0.15%
27 Icheon 52,176 196 0.10%
28 Anseong 43,620 164 0.08%
29 Gapyeong 30,252 114 0.06%
30 Yeoju 13,563 &l 0.03%
31 Yeoncheon 6,312 24 0.01%

~ Extracted the history of traffic from the nighttime Stay Area (N) in Gyeonggi area to the daytime Stay Area (D) in Seoul during the morning
rush hours (from 6:00 am to 10:00 am), and compiled the traffic volume by classifying the departure of each city

- Gender: Male and female

- Age: All ages recorded in the data

- Departing trip types: Nighttime Stay Area (N)
- Arrival trip types: Daytime Stay Area (D)

- Departure time: 6 a.m.~10 a.m.
+Arrival time: 6 a.m.~10 a.m.
- Temporal range: About 13 months (From March 7, 2016 to March 31, 2017)

-Excluding weekends and holidays (266 days in total)

- Seoul (Arrival)

- Spatial coverage: (analysis units: city and province)

- Gyeonggi (Departure)
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* Where is the hardest area to get Mapo-gu (in Seoul)?
Gwangmyeong-si in Gyeonggi-do

The average travel time per km from Gwangmyeong-si in Gyeonggi-do is 6.4 minutes, which is two minutes

longer than that of other areas.

6.4 (Unit : minute/km)
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Table 2.4 | Average Travel Time per km (Seoul ) Gyeonggi)
Average Average  Travel time Average Average  Travel time
Ranking  Destination travel time travel per km Ranking  Destination travel time travel per km
(minute) distance (km) (min/km) (minute) distance (km) (min/km)

1 Gwangmyeong 79 12.41 6.4 17 Paju 87 38.45 23
2 Bucheon 82 18.65 44 18 Yangju 101 45 64 22
3 Gwacheon 94 2270 41 19 Pocheon 128 60.13 2.1
4 Guri 92 2327 40 20 Gwangju 105 49 44 2.1
5 Goyang 76 19.41 39 21 Hwaseong 107 50.95 21
6 Gimpo 85 2294 3.7 22 Dongducheon 123 61.07 20
7 Anyang 90 2462 37 23 Yongin 112 5576 20
8 Uiwang 105 30.06 3.5 24 Yangpyeong 125 62.49 20
9 Siheung 103 2938 35 25 Osan 116 63.71 18
10 Gunpo 98 28,59 34 26 Icheon 118 70.89 17
11 Ansan 108 34.80 31 27 Gapyeong 120 7561 16
12 Namyangju 97 31.72 3.1 28 Pyeongtaek 121 85.60 14
13 Hanam 103 3421 3.0 29 Anseong 131 9475 14
14 Seongnam 99 3492 28 30 ‘Yeoncheon 126 9101 14
15 Uijeongbu 98 36.67 27 31 Yeoju 19 89.02 13

16 Suwon 111 4378 25

Analysis conditions

= Extracted the travel history of the customers who live in Mapo-gu Seoul and travel to Gyeonggi areas from Seoul, and calculated the travel time
per km of each city (Goyang, Uijeongbu, Guri, Hanam, Seongnam, Anyang, Gwangmyung, Bucheon, etc.) (Using mobile phone signaling data)
- Data with Stay time of 25 minutes or more were used, and only the data that moved from Seoul to Gyeonggi was extracted
- If the travel time is more than three hours, it is regarded as outliers and excluded.
- The travel time per km is calculated by dividing the average travel time by the average travel distance.

- Gender: Male and female - Departure time: 24 hours

+Age: All ages recorded in the data +Arrival time: 2 4 hours

- Departing trip types: All trip types - Temporal range: 8days (From July 19, 2016 to July 26, 2016)
+Arrival trip types: All trip types - Spatial coverage: (unit: cell coverage)

- Seoul (Arrival)
- Gyeonggi (Departure]



02_Time-based Analysis

e When is the busiest traffic time?

Traffic is concentrated in the afternoon rather than in the morning, especially at mealtimes

The busiest traffic time is between 12 noon and 6 p.m., and the time with the highest arrivals is between 6

p.m.and 7 p.m.

Traffic volume (departure time)

iffiik = Daily average traffic volume ; -0~ Going to work i -0- Getting off from work 5 o Leisure
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Table 2,51 Nationwide Traffic Volume by Time (Traffic volume generated /Traffic volume arrived)
(Unit: pass-by/ day)

Traffic volume generated Traffic volume arrived
Classification Daily average Going to leaving Leisure Daily average Going to leaving Leisure
traffic volume work office traffic volume work office
O0am 939,945 1.6% 1.4% 1.1% 480,846 1.0% 1.0% 0.5%
1am 1,411,631 1.6% 1.2% 1.6% 938,055 1.1% 1.2% 0.9%
2am 1,377,211 1.3% 1.0% 1.5% 1,064,502 0.9% 1.0% 1.1%
3am 1,280,663 1.2% 0.8% 1.4% 1,076,905 0.9% 0.8% 1.1%
4am 1,449,784 1.7% 0.8% 1.6% 1,088,126 1.0% 0.7% 1.1%
5am 1,722,364 2.8% 1.0% 1.7% 1,475,671 1.8% 0.9% 1.5%
6am 2,518,033 6.4% 1.4% 2.3% 1,832,002 3.4% 1.2% 1.7%
7 am 3,797,281 12.7% 2.1% 3.2% 2,827,236 8.6% 1.7% 2.2%
8am 4,482,500 12.6% 3.1% 4.4% 4,207,583 16.4% 2.3% 3.1%
9am 4,405,047 7.4% 3.2% 5.1% 4,016,184 10.4% 2.6% 4.0%
10am 4,650,234 5.2% 3.3% 5.7% 4,045,875 6.5% 2.7% 4.7%
11am 5,259,766 4.5% 3.8% 6.5% 4,542,845 4.9% 2.9% 5.7%
12 pm 6,354,291 4.7% 5.3% 7.4% 5,625,089 4.8% 3.5% 7.0%
13 pm 6,107,076 4.6% 5.1% 7.1% 5,623,216 4.8% 3.4% 6.8%
14 pm 5,765,310 3.8% 5.0% 6.5% 5,360,725 4.1% 3.5% 6.5%
15 pm 5,944,086 3.7% 6.2% 6.4% 5,492,616 3.9% 41% 6.4%
16 pm 6,278,125 3.8% 8.1% 6.5% 5,825,385 3.8% 5.5% 6.4%
17 pm 6,573,370 3.7% 10.3% 6.7% 6,535,682 3.8% 8.5% 6.9%
18 pm 6,694,637 3.7% 11.1% 6.9% 7,657,124 3.8% 12.7% 8.1%
19 pm 5,746,001 3.3% 7.6% 5.6% 7,188,457 3.3% 11.2% 7.7%
20 pm 5,163,660 2.9% 6.3% 4.5% 5,907,076 3.0% 8.3% 5.8%
21 pm 4,507,358 2.8% 5.8% 3.4% 5,926,706 3.0% 8.4% 5.1%
22 pm 3,178,203 2.5% 4.4% 2.1% 5,029,430 2.7% 6.9% 4.0%
23 pm 1,312,480 1.6% 2.1% 0.5% 3,151,721 2.2% 4.7% 1.5%

Analysis conditions

= After calculating the traffic volume (generated volume, arrival volume) by time zone, and calculating the ratio of the total traffic volume
- Compare major travel time by travel types such as going to work, getting off from work, and leisure

- Gender: Male and female - Departure time: 24 hours

+Age: All ages recorded in the data - Arrival time: 24 hours

- Departing trip types: - Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)
- (Total) : All Trip types - Spatial coverage: Nationwide

- (Going to work] : Nighttime Stay Area (N)
- (Getting off from work) : Daytime Stay Area (D)
- [Leisure] : All Trip types
+Arrival trip types:
- (Total) : All Trip types
- (Going to work] : Nighttime Stay Area (N)
- [Getting off from work) : Daytime Stay Area (D)
- (Leisure] : Potential Stay Area (X)



What is the average travel time by purpose?

* Going to work/school

People usually depart between 6 a.m. and 8 a.m. and arrive at between 7 a.m. and 9 a.m. (8a.m. is

the peak arrival time)

* It seems that moving from the ‘nighttime Stay Area (e.g. Home]' to the ‘daytime Stay Area (e.g. Company,

school)' is considered as ‘travel to go to work or school.’

Departure o3 0 4
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22 2
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* Shopping, Leisure

Arrival o3 0
20%
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Nighttime Stay Area — Daytime Stay Area

Since there is no big difference by time zone, it is not evident that there is a specific traffic hour.

However, there is a tendency that the traffic rate is higher in the evening (after 5 p.m.) than in other

time zones.

* |t seems that moving from the 'nighttime Stay Area (eg: Home) to the Potential Stay Area (eg: Restaurant,

department store, park, church, etc ] is considered as ‘travel for shopping and leisure purposes.’

o
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e Getting off from work/School

The time to move from the daytime Stay Area to the nighttime Stay Area is from 4:00 p.m. to 7:00

p.m., and the arrival time is from 5:00 p.m. to 11:00 p.m.

* |t seems that moving from the ‘daytime Stay Area (e.g. Company, Schooll to the nighttime Stay Area (e.g.

Home) is considered as ‘travel for leaving office/school.’

Departure
s O

Arrival

23 0
2o 12% 2 20 14% 2
21 10% 3 21 (2% 3
8% 10%
20 L 4 20 o
6%
5 19
6 18 6
7 17 7
8 16 8
15 9 15 9
14 10 14 10
18 qp 1 18 qp 1

[l Daytime Stay Area — Nighttime Stay Area M Daytime Stay Area — Nighttime Stay Area

¢ Meals, Rest
Traffic volume is relatively high between 11:00 a.m. and 1:00 p.m., and between 4:00 p.m. and 6:00 p.m.

* It seems that moving from the 'daytime Stay Area (eg: Company, School) to the Potential Stay Area (e.g.

Restaurants, department stores, parks, churches, etc.) is considered as ‘travel for meal and rest.’

22 Z:Z 2 20 10% )
21 7% 3 29 8% 3
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* Going Home

Traffic has increased since 4 p.m.

It usually leaves between 7 p.m. and 9 p.m. and arrives at between 9 p.m. and 10 p.m.

* |t seems that moving from the 'Potential Stay Area (e.g. Restaurants, department stores, parks, churches, etc.)’
to the ‘Nighttime Stay Area’ is considered as ‘travel for coming home.’

:
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e Return after Personal Business

It usually leaves at 12 noon and arrives at 1 p.m.

* |t seems that moving from the ‘Potential Stay Area [e.g. restaurants, department stores, parks, church, etc)' to
the 'daytime Stay Area' is considered as ‘travel for returning after personal business.’
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e Shopping, Leisure, Others

These travelers usually travel in the afternoon rather than in the morning, and the traffic
distribution by time of day is even, so traffic is not concentrated at a certain time.

* It seems that moving from the "Potential Stay Area (e.g. restaurants, department stores, parks, church, etc.)" to
the 'daytime Stay Area' is considered as ‘travel for returning after personal business.’

22 9% 2 2
21 . 3 3
20 4 4
19 5 5
18 6 6
17 7 7
16 8 8
15 9 9
10 10

M Potential Stay Area — Potential Stay Area M Potential Stay Area — Potential Stay Area

Analysis conditions

= Checked the main travel time (departure time, arrival time] of seven travel types

- After classifying the travel types into seven types according to the combination of departure trip type and arrival trip type, checked traffic distri-
bution by time zone.

- Going to work/school (N — D) / Shopping, Leisure (N — X) / Getting off from work/School (D — N} / Meals, Rest (D — X] / Going Home (X —
NJ / Return after personal business (X — D) / Others (X — X)
- Gender: Male and female
+Age: All ages recorded in the data
- Departing trip types: - Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)
- Nighttime Stay Area (N) - Spatial coverage: Nationwide
- Daytime Stay Area (D)
- Potential Stay Area (X
« Arrival trip types:
- Nighttime Stay Area (N)
- Daytime Stay Area (D)
- Potential Stay Area (X

- Departure time: 24 hours
- Arrival time: 24 hours



Lifestyle of Seoul citizens

* The busiest area at night
Seogyo-dong, Mapo-gu / Yeoksam 1-dong, Gangnam-gu / Jongno 1-ga - 2-ga - 3-ga - 4-ga, Jongno-gu

/ Sinchon-dong, Seodaemun-gu / Hwayang-dong, Gwangjin-gu

Table 2.6 | The busiest area at night

M Below top 10%

Over top 75%

Non-traffic volume

I Over top 10% - Below top 25%
[ Over top 25% - Below top 50%
Over top 50% - Below top 75%

Ranking Area Non-traffic volume Ranking Area Non-traffic volume
1 Seogyo-dong, Mapo-gu 330,360 21 Silim-dong, Gwanak-gu 83,179
2 Yeoksam 1-dong, Gangnam-gu 272,945 22 Hyehwa-dong, Jongno-gu 82,153
3 Jongno 1 -2 - 3 - 4-ga-dong 196,562 23 Mok 1-dong, Yangcheon-gu 79,507
4 Sinchon-dong, Seodaemun-gu 190,109 24 Anam-dong, Seongbuk-gu 78,591
5 Hwayang-dong, Gwangjin-gu 155,780 25 Sangam-dong, Mapo-gu 77,632
6 Yeoui-dong, Yeongdeungpo-gu 154,830 26 Daechi 4-dong, Gangnam-gu 75,724
7 Seocho 3-dong, Seocho-gu 121,805 27 Galhyeon 1-dong, Eunpyeong-gu 75,484
8 Yeongdeungpo-dong, Yeongdeungpo-gu 111,858 28 Garakbon-dong, Songpa-gu 75,127
9 Seocho 4-dong, Seocho-gu 103,778 29 Sageun-dong, Seongdong-gu 74,515
10 Nonhyeon 1-dong, Gangnam-gu 101,554 30 Sangdo 1-dong, Dongjak-gu 74,142
11 Apgujeong-dong, Gangnam-gu 98,790 31 Gongneung 1-dong, Nowon-gu 73,026
12 Jamsilbon-dong, Songpa-gu 97,384 82 Ihwa-dong, Jongno-gu 72,973
13 Gil-dong, Gangdong-gu 96,335 33 Itaewon 1-dong, Yongsan-gu 72,047
14 Nonhyeon 2-dong, Gangnam-gu 92,138 34 Samseong 1-dong, Gangnam-gu 71,885
15 Sinsa-dong, Gangnam-gu 91,638 35 Chunghyeon, Seodaemun-gu 71,768
16 Cheongdam-dong, Gangnam-gu 90,900 36 Yangjae 1-dong, Seocho-gu 71,247
17 Bangi 2-dong, Songpa-gu 90,625 37 Daechi 2-dong, Gangnam-gu 70,318
18 Noryangjin 1-dong, Dongjak-gu 87,474 38 Gasan-dong, Geumcheon-gu 70,121
19 Sanggye 2-dong, Nowon-gu 87,267 39 Gongneung 2-dong, Nowon-gu 69,718
20 Myeong-dong, Jung-gu 83,807 40 Jamsil 3-dong, Songpa-gu 69,447
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* Areas of people staying at home all day

Yeoksam 1-dong, Gangnam-gu / Nonhyeon 1-dong, Gangnam-gu / Noryangjin 1-dong, Dongjak-gu /
Hwagok 1-dong, Gangseo-gu / Daehak-dong, Gwanak-gu / Nonhyeon 2-dong, Gangnam-gu

Non-traffic volume
W Below top 10%

Il Over top 10% - Below top 25%

I Over top 25% - Below top 50%
Over top 50% - Below top 75%
Over top 75%

| Yeoksam 1- dong,
Gangnam-gu

Nonhyun 1-dong,
Gangnam-gu

Table 2.7 | Areas with the highest ‘Staying Home’ rate

Ranking Area Non-traffic volume Ranking Area Non-traffic volume
1 Yeoksam 1-dong, Gangnam-gu 4,738 21 Gaebong 1-dong, Guro-gu 2,095
2 Nonhyeon 1-dong, Gangnam-gu 4,147 22 Samseong 2-dong, Gangnam-gu 2,070
3 Noryangjin 1-dong, Dongjak-gu 3,993 23 Sinjeong 3-dong, Yangcheon-gu 2,023
4 Hwagok 1-dong, Gangseo-gu 3,584 24 Inhun-dong, Gwanak-gu 1,992
5 Daehak-dong, Gwanak-gu 3,476 25 Euncheon-dong, Gwanak-gu 1,992
6 Nonhyeon 2-dong, Gangnam-gu 3,107 26 Mok 2-dong, Yangcheon-gu 1,988
7 Seocho 3-dong, Seocho-gu 2,745 27 Cheonho 2-dong, Gangdong-gu 1,976
8 Silim-dong, Gwanak-gu 2,739 28 Sadang 1-dong, Dongjak-gu 1,962
9 Seorim-dong, Gwanak-gu 2,489 29 Daechi 4-dong, Gangnam-gu 1,954
10 Sangdo 1-dong, Dongjak-gu 2,488 30 Cheongnyong-dong, Gwanak-gu 1,954
11 Doksan 1-dong, Geumcheon-gu 2,364 31 Cheongdam-dong, Gangnam-gu 1,944
12 Nangok-dong, Gwanak-gu 2,306 32 Seokchon-dong, Songpa-gu 1,935
13 Hwagokbon-dong, Gangseo-gu 2,301 33 Dangsan-dong, Yeongdeungpo-gu 1,926
14 Banpo 1-dong, Seocho-gu 2,249 34 Sinjeong 4-dong, Yangcheon-gu 1,903
15 Daebang-dong, Dongjak-gu 2,235 35 Haengun-dong, Gwanak-gu 1,860
16 Gil-dong, Gangdong-gu 2,210 36 Hwayang-dong, Gwangjin-gu 1,845
17 Yangjae 1-dong, Seocho-gu 2,209 37 Bangbae 2-dong, Seocho-gu 1,827
18 Seogyo-dong, Mapo-gu 2,196 38 ‘Yeonhui-dong, Seodaemun-gu 1,802
19 Jamsilbon-dong, Songpa-gu 2,191 39 Yeongdeungpo-dong, Yeongdeungpo-gu 1,792

20 Gaepo 4-dong, Gangnam-gu 2,102 40 Gocheok 1-dong, Guro-gu 1,781




* Areas of people working overtime, at night
Sinjeong 3-4-dong, Yangcheon-gu / Gongneung 1-dong, Nowon-gu / Ogeum-dong, Songpa-gu /

Pungnap 2-dong, Songpa-gu

1st, 2nd

Sinjeong 3-4-dong, Yangcheon-gu

3rd
Gongneung 1-dong, Nowon-gu

Non-traffic volume

M Below top 10%

I Over top 10% - Below top 25%
I Over top 25% - Below top 50%

Over top 50%
Over top 75%

Table 2.8 | Area Rates with People Working Overtime, at Night

- Below top 75%

Ranking Area Non-traffic volume Ranking Area Non-traffic volume
1 Sinjeong 3-dong, Yangcheon-gu 3,125 21 Cheongdam-dong, Gangnam-gu 2,997
2 Sinjeong 4-dong, Yangcheon-gu 2,743 22 Apgujeong-dong, Gangnam-gu 3,022
3 Gongneung 1-dong, Nowon-gu 2,637 23 Yeoksam 1-dong, Gangnam-gu 7,665
4 Ogeum-dong, Songpa-gu 2,672 24 Seogyo-dong, Mapo-gu 4,554
5 Pungnap 2-dong, Songpa-gu 2611 25 Sangam-dong, Mapo-gu 3,222
6 Jongam-dong, Seongbuk-gu 2,641 26 Gongdeok-dong, Mapo-gu 2,637
7 Hwagok 1-dong, Gangseo-gu 3,484 27 Nokbeon-dong, Eunpyeong-gu 2,726
8 Yangjae 2-dong, Seocho-gu 2,708 28 ‘Yeokchon-dong, Eunpyeong-gu 2,940
9 Yangjae 1-dong, Seocho-gu 3,914 29 Jingwan-dong, Eunpyeong-gu 3,102
10 Seocho 3-dong, Seocho-gu 4,862 30 Sinnae 1-dong, Jungnang-gu 2,701
11 Sinchon-dong, Seodaemun-gu 3,437 31 Yongsin-dong, Dongdaemun-gu 3,731
12 Yeonhui-dong, Seodaemun-gu 3,410 32 Myeong-dong, Jung-gu 2,934
13 Bukgajwa 2-dong, Seodaemun-gu 2,692 33 Gil-dong, Gangdong-gu 3,400
14 Chunghyeon-dong, Seodaemun-gu 3,176 34 Cheonho 2-dong, Gangdong-gu 2,672
15 Sangdo 1-dong, Dongjak-gu 3,537 35 Daehak-dong, Gwanak-gu 3,292
16 Daebang-dong, Dongjak-gu 2,997 36 Yeoui-dong, Yeongdeungpo-gu 4,397
17 Noryangjin 1-dong, Dongjak-gu 4,189 37 Guro 3-dong, Guro-gu 3,077
18 Daechi 2-dong, Gangnam-gu 3,106 38 Jongno 1 - 2 - 3 - 4-ga-dong 4,877
19 Nonhyeon 1-dong, Gangnam-gu 3,650 39 Gasan-dong, Geumcheon-gu 4,198
20 Nonhyeon 2-dong, Gangnam-gu 3,413 40 Doksan 1-dong, Geumcheon-gu 2,962
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Analysis conditions

= Analyzed using non-traffic data
- Non-traffic data means the data of a person who has not moved, and there is no destination information unlike general traffic data

= Areas preferred for evening appointments: data was generated between 19:00 and 24:00, so there is no destination information until 23:59.
- Staying home area: As the area where the data was generated between 0:00 and 6:00 as nighttime Stay Area, there is no destination information

until 23:59.
- Area with the most people working at night: data was generated between midday and 2:00 p.m. as daytime Stay Area, so there is no destination

information until 23:59.

- Departure time
- (The busiest area at night] 19:00 - 24:00
- [Areas of people staying at home all day) 0:00 - 6:00

- Gender: Male and female
+Age: All ages recorded in the data
- Departing trip types:
- (The busiest area at night) Potential Stay Area
- (Areas of people staying at home all day) Nighttime Stay Area
- (Areas of people working overtime, at night) Daytime Stay Area
- Arrival trip types: no data is available

- (Areas of people working overtime, at night) 12:00 - 14:00
- Arrival time: no information is available
- Temporal range: one month (May 1, 2016 - May 31, 2016}
- Spatial coverage: Seoul (Analysis units: town, township and neighborhood)

The traffic timeline of Jincheon Innovation City (JIC)
(Osong Station (0S) - JIC, Cheongju International Airport (CJJ) - 0S)

* Transfer at 0S?
Those who visited JIC via 0S depart from 0S at around 6 a.m.to 7 a.m. and leave JIC at around 4

p-m. to 6 p.m.
Leaving JIC
Mainly 4 p.m. ~ 6 p.m
-0- 05— JIC
-o- JIC— 0S

Daily fraffic
(persons/day)

Traveling to JIC
Mainly 6 a.m.~ 7 a.m.

. [
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hour)



e Transfer at CJJ

Those who visited JIC via CJJ mainly depart from Cheongju International Airport at around 8a.m.

and 10 a.m. and leave JIC at around 7 a.m. and 3 p.m.

Traveling to JIC
Mainly 8 a.m.~ 10 a.m.

Leaving JIC

Mainly 7 a.m.

Leaving JIC

Mainly 4 p.m.

-0-CJJ—JIC

-o-JIC—CJJ

Daily fraffic
(persons/day)

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hour)

Analysis conditions

= Analysis of travel characteristics in new town in Jincheon Innovation City, which was established in Duksan-myeon, Jincheon-gun and Maeng-

dong-myeon, Emseong-gun Chungcheongbuk-do

- After setting Osong Station and Cheongju Airports near Jincheon Innovation City as departure and destination, analyze the data with history of

visiting Jincheon Innovation City.

+ Gender: Male and female - Departure time: 24 hours
+Age: All ages recorded in the data - Arrival time: 2 4 hours
+ Departing trip types: All Trip types - Temporal range: 5 days (October 16-20, 2017)
- Arrival trip types: All trip types - Spatial coverage
- JIC ~ 0S

-Jic~CcJJ
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03_ Seasonal Analysis

* Which season has the highest traffic volume?

Compared with summer and winter, traffic volume is high in spring and autumn, and the season
with the most traffic volume is spring.

The average traffic volume per day in spring and autumn is one million more than in summer and winter.

Daily average traffic volume by season

High traffic in
spring and autumn

Overall average
N\ 99,223
/ [thousand pass-by/ day)

98,776

(thousand pass-by/ day)

98,51BIthousand pass-by/ day)

N\ 99,222
/ (thousand pass-by/ day)

98,284 {thousand pass-by/ day

Note: Excluding data generated in March and April 2016

Analysis conditions

= Collected the data of traffic volume by dividing into spring, summer, autumn and winter seasons, and then divided it by the number of days to
calculate the daily average traffic volume

- Gender: Male and female - Departure time: 24 hours

+Age: All ages recorded in the data - Arrival time: 2 4 hours

- Departing trip types: All Trip types - Temporal range: 11 months (May 1, 2016 - March 31, 2017)

- Arrival trip types: All trip types - (Spring) May 2016, March 2017 (61 days, excluding one day error data)

- (Summer]) June - August 2016 (92 days)

- (Fall) September - November 2016 (91 days)

- (Winter) December 2016, January and February of 2017 (89 days,
excluding one day error data)

- Spatial coverage: Nationwide



e Which area is the most sensitive to seasonal traffic changes?

Areas with large traffic changes by season are Daegu, Incheon, Gwangju, Daejeon, Sejong,
Gangwon, Choogbuk, Choognam, and Gyeongbuk

- Areas affected in spring : Gyeongbuk(a), Daejeon(¥], Sejong(¥], Chungbuk(¥), Chungnam(¥]
- Areas affected in summer : Sejong(¥], Daegu(¥), Kangwon(A), Gyeongbuk(¥]

- Areas affected in autumn : Sejong(4), Chungbuk(a], Chungnam(a)

- Areas affected in winter : Daegul(a), Incheon(¥], Gwangjula], Sejong(a)

# Excluding data generated in March and April 2016
#'A','v'in parentheses means change of inflow

Seoul Busan
1.9% 1.2%
- 0.3% | 0.2%
Spring  Summer  Autumn Winter Spring  Summer  Autumn Winter
os 1R
- -0.1% -0.4%
-1.5% -1.2%

Most affected in Daegu Most affected Incheon
summer and winter. in winter.
2.7%
1.8%
0.8%
0.4%
0.2% . - s
Spring Summer Autumn Winter Spring Summer Autumn Winter
-2.0% .
-2.9%
-41%
Most affected in Gwangju Most affected Daejeon
summer and winter. in spring
2.7%
1.3% 1.5%
0.5%
— . m__ I
Spring ~ Summer  Autumn Winter Spring  Summer  Autumn Winter
- -0.1%
-0.1%
-2.6%
-3.9%
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Affected in spring, summer,
autumn and winter

Spring Summer

3.8%

Sejong
3.4%

Autumn Winter

-3.5% I -4.8%

Most affected
in summer.

Gangwon

. 2.7%
|

Spring Summer

Autumn Winter

-
Ulsan
0,
0.2% 0"
Spring Summer  Autumn Winter
01% .
-0.9%
@ Most affected Gyeonggi
in winter.
1.2%
. 0.6% 0.5%
Bl o -
Spring Summer  Autumn Winter
-2.0%
-
@@ Most affected in Chungbuk
spring and autumn.

0.3%

I 3.3%

-1.3%

Spring Summer  Autumn Winter
-1.1%
-3.8%
Jeonbuk
05 1.3%
. 0
— |
Spring Summer Autumn Winter
| 0.2%

-2.0% -4.1%
@ @ Most affected in Chungnam
spring and autumn.
3.4%
0.9%
[ |
Spring  Summer  Autumn Winter
-1.7%
-4.0%
Jeonnam
1.4%
]
Spring Summer Autumn Winter
[ | |
-0.8% -0.7%




@@ Most affected in Gyeongbuk
spring and summer.

3.6%
1.1%

Spring Summer Autumn Winter

|
-0.1%

-2.5%

Gyeongham

0.4%
—
Spring Summer  Autumn Winter
-0.2% -0.2%

-0.1%

Jeju

1.6%

0.4% -

Spring Summer Autumn Winter

“1.0% i 3%

Analysis conditions

= Checked the traffic distribution by season (spring, summer, autumn, winter) by city and province
- Calculated the daily average traffic volume for each region and compared it with the daily average arrival traffic volume of the region

- Gender: Male and female

-Age: All ages recorded in the data
+ Departing trip types: All Trip types
- Arrival trip types: All trip types

- Departure time: 24 hours
- Arrival time: 2 4 hours
- Temporal range: 11 months (May 1, 2016 - March 31, 2017)

- (Spring) May 2016, March 2017 (61 days, excluding one day error data)

- [Summer) June - August 2016 (92 days)

- (Fall) September - November 2016 (91 days)

- (Winter) December 2016, January amd February of 2017 (89 days,
excluding one day error data)

- Spatial coverage: Nationwide (Analysis units: city and province)
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* Where is "the hottest spot"* in the east?

1st Gyeongpo-dong, Gangneung; 2nd Ganghyeon-myeon, Yangyang-gun, 3rd Cheongho-dong,
Sokcho-si; 4th Jugwang-myeon, Goseong-gun; 5th Toseong-myeon, Goseong-gun

* The busiest traffic area for Seoul residents, usually during the summer vacation months

Table 2.9 | Traffic Volume in the Gangwon province area near the East Sea that Seoul residents
visit for summer vacation

’ . . Traffic
Ranking Administrative district Resort volume Rate
1 Gyeongpo, Gangneung-si Sungeut beach, Sageunjin Beach, Gyeongpo Beach (Located with Gyeongpo Lake, Ojukheon House and 2811 75%

Gangneung-Wonju National University Gangneung Campus|

2 Ganghyeon-myeon, Yangyang-gun \S/zﬁ;?r Beach, Jeongam Beach, Naksan Beach [Located with Naksan Central Bus Terminal and Dunjeon 2442 6.5%
3 Cheongho-dong, Sokcho-si Cheonghodong seawall, Gani Beach, Sokcho Port International Cruise Terminal 2,247  6.0%
4 Jugwang-myeon, Goseong-gun  Gajin Port, Gajin Beach, Songjiho Beach, Bongsudae Beach, Sampo Beach, Baekdo Beach, Munam Beach 2,034  5.4%
5 Toseong meon, Goseong-gu 3T Ao s A o Ccrgan s, renn s S 5. 81001571
6 Hyeonnam-myeon, Yangyang-gun Donsan Beach, Namae Beach, Namae Port 1,821  4.9%
7 Jumunjin-eup, Gangneung-si Jumunjin Port, Jumunjin Beach 1,764 4.7%

Hanjaemit Beach, Maengbang Beach, Deoksan Beach, Deoksan Harbor (Chodang Reservoir), Bunam
8  Geundeok-myeon, Samcheok-si  Beach, Dagjin Port, Gungchon Beach, Wonpyeong Beach, Chogok Port, Yonghwa Beach, Jangho Beach, 1,722 4.6%
Jangho Port

9 Daepo-dong, Sokcho-si Daepohang Port, Seolak Port, Oeongchi Beach 1,695  4.5%
10  Songjeong-dong, Gangneung-si  Songjeong Beach 1414 3.8%
11 Geumho-dong, Sokcho-si Vicinity of Yeongnangho Lake (YoungRangHo Resort), Vicinity of Cheongcho Lake [nearby Sokcho Port) 1,362 3.6%
12 Yeongnang-dong, Sokcho-si Deungdae Beach (Location of Sokcho Lighthouse Observatory) 1320 3.5%

Dongmyeong Port [Location of Sokcho Intercity Bus Terminal and Sokcho Port International Passenger 1158 3.1%
Terminal) , 1%
Anin Beach, Deungmyeong Beach, Jeongdongjin Beach, Simgok Harbor (Location of Anin Station and 1089 2.9%
Dankyunggol Valley) , 9%

13 Dongmyeong-dong, Sokcho-si

14 Gangdong-myeon, Gangneung-si

15 Hyeonnae-myeon, Goseong-gun  Daejin Port, Myeongpa Beach, Machajin Beach, Chodo Beach, Hwajinpo Beach 1,077 2.9%
16 Sonyang-myeon, Yangyang-gun  Osan Beach, Susan Port, Dongho Beach (Location of Yangyang International Airport) 1,068 2.8%
17 Hyeonbuk-myeon, Yangyang-gun Hajodae Beach, Gisamun Port, Gisamun Beach 1,038  2.8%
18 Sacheon-myeon, Gangneung-si gizTeonjln Port, Sacheonjin Beach, Hapyeong Beach, Sunpo Beach [Location of Yongyeon Valley Camping 978 2.6%
19 Gyo-dong, Samcheok-si é.ac%T;lT;:JgaEde:rf]h (Location of Samcheok Stadium, Gangwon University Samcheok Campus and 885  2.4%
20 Mukho-dong, Donghae-si Daejin Port, Oedal Port, Oedal Beach 867 2.3%
21 Geojin-eup, Goseong-gun Geojin port, Banam Beach 861 2.3%
22 Cheongok-dong, Donghae-si Gobulgae Beach, Cheongok Pork, Hanseom Beach 840  2.2%
23 Mangsang-dong, Donghae-si Gagok Beach, Mangsang Beach, Nobong Beach 804  2.1%
24  Chodang-dong, Gangneung-si Gyeongpo Port, Vicinity of Gangmun Beach 762  2.0%
25  Yangyang-eup, Yangyang-gun Yangyang Intercity Bus Terminal, Naksan Provincial Park (vicinity of Naksan Beach) 654 1.7%
26  Balhan-dong, Donghae-si Mukho Port 504 1.3%
27  Yeongok-myeon, Gangneung-si  Yeongjin Port, Yeongok Beach (Location of Sogeumgan Valley and Guryong Fall) 462 1.2%
28  Jeongna-dong, Samcheok-si Samcheok Port (Locaton of Samcheok Hot Spring) 372 1.0%
29  Wondeok-eup, Samcheok-si Sinnam Beach, Imwon Beach, Nogok Beach, Hosan Port, Gopo Port 339 0.9%
30 Bugok-dong, Donghae-si Donghae Express Bus Terminal, Mukho Port [vicinity of Hapyeong Beach) 288 0.8%
31 Seongdeok-dong, Gangneung-si  Namhangjin Beach [vicinity of Ganeung Port] 231 0.6%
32 Okgye-myeon, Gangneung-si Okgye Port, Geunjin Port, Geumjin Beach 222 0.6%
33  Ganseong-eup, Goseong-gun [Locaiton of Ganseong Hyanggyo, Alps Sky Resort, and Jangsin Amusement Park) 210 0.6%
34 Bukpyeong-dong, Donghae-si Vicinity of Donghae Port 108 0.3%
35  Songjeong-dong, Donghae-si Donghae Port 99  0.3%

36  Namyang-dong, Samcheok-si Samcheok Bus Terminal, Vicinity of Samcheok Port 12 0.0%




* "The hottest spot"” during the summer - by age
For people in their 20s - beaches (Gyeongpo beach, Seongjin Beach) in Gyeongpo-dong; in their 30s-
beaches (Namhae beach etc.) in Hyeongnam-myeon; in their 40s - beaches (Gajin beach) in Jookwang-
myeon; and in their 50s- beaches (Jumunjin beach) in Jumunjin-eup.

Figure 6 | Destination for Summer Vacation by Age



198 Mobile Mobility Report

Table 2,10 | Traffic by Areas in Gangwon by Age

Administrative District 1— 1—0 2—0 3—0 [.E] 59 69 7—0 8—0 O;Sr G;ge:;ld
9 19 29 39 49 59 69 79 89
Jumunjin-eup, Gangneung-si 18 123 336 306 348 390 198 30 15 1,764
Gangdong-myeon, Gangneung-si 3 87 357 231 180 147 60 24 1,089
Okgye-myeon, Gangneung-si 3 27 66 36 42 18 24 6 222
Sacheon-myeon, Gangneung-si 8 99 219 213 204 165 69 6 978
Yeongok-myeon, Gangneung-si 42 141 108 81 57 21 12 462
Chodang-dong, Gangneung-si 75 348 17 90 75 54 8 762
Songjeong-dong, Gangneung-si 87 477 204 217 276 123 30 1,414
Seongdeok-dong, Gangneung-si 15 81 39 30 48 15 3 231
Gyeongpo-dong, Gangneung-si 9 327 1,434 402 318 228 54 30 9 2,811
Cheongok-dong, Donghae-si 3 54 237 165 135 162 54 24 6 840
Songjeong-dong, Donghae-si 9 27 21 15 21 6 99
Bugok-dong, Donghae-si 30 102 57 57 39 3 288
Balhan-dong, Donghae-si 6 33 93 81 90 129 63 9 504
Mukho-dong, Donghae-si 3 69 135 153 147 246 90 21 3 867
Bukpyeong-dong, Donghae-si 3 18 12 30 18 21 3 3 108
Mangsang-dong, Donghae-si 9 90 186 207 174 93 30 12 3 804
Yeongnang-dong, Sokcho-si 3 126 348 321 234 177 84 24 3 1,320
Dongmyeong-dong, Sokcho-si 81 258 219 240 234 105 21 1,158
Geumho-dong, Sokcho-si 3 93 402 294 264 186 102 15 3 1,362
Cheongho-dong, Sokcho-si 18 327 756 396 378 291 63 15 3 2,247
Daepo-dong, Sokcho-si 9 120 453 273 339 360 114 27 1,695
Wondeok-eup, Samcheok-si 3 18 66 72 60 99 5} ) 339
Geundeok-myeon, Samcheok-si 9 183 516 375 348 162 105 18 6 1,722
Namyang-dong, Samcheok-si 0 g 0 3 6 12
Gyo-dong, Samcheok-si 3 138 159 195 252 63 51 24 885
Jeongna-dong, Samcheok-si 39 72 il 69 99 30 12 372
Ganseong-eup, Goseong-gun 3 9 114 15 24 30 9 6 210
Geojin-eup, Goseong-gun 3 72 14 141 228 189 102 9 8 861
Hyeonnae-myeon, Goseong-gun 6 117 123 231 306 180 93 18 3 1,077
Jugwang-myeon, Goseong-gun 21 228 300 468 567 279 138 30 3 2,034
Toseong-myeon, Goseong-gun 18 156 429 447 441 288 156 33 3 1,971
Yangyang-eup, Yangyang-gun 60 156 108 180 108 27 12 3 654
Sonyang-myeon, Yangyang-gun 18 132 192 273 243 126 66 12 6 1,068
Hyeonbuk-myeon, Yangyang-gun 6 93 258 294 207 102 60 18 1,038
Hyeonnam-myeon, Yangyang-gun 9 M7 513 516 342 204 105 9 6 1,821
Ganghyeon-myeon, Yangyang-gun 15 282 645 492 501 884 141 30 3 2,442
Total 207 3,576 10,128 7,551 7,372 5,631 2,427 552 81 6 37,531

Analysis conditions

- Analyzing the history of visits to the East Sea by residents of Seoul
- Analyzed the history of moving from Seoul to the areas (traffic polygon) facing the East Sea of Gangwon Province
- In order to analyze only the characteristics of visiting traffic except the travel characteristics of residential population in Gangwon-do, the ar-
rival trip type was limited to 'Potential Stay Area (X)".
- Analysis period was limited to period for special traffic measures (summer season).

+ Gender: Male and female + Departure time: 24 hours

+Age: All ages recorded in the data - Arrival time: 2 4 hours

+ Departing trip types: All Trip types - Time range: 7 days (July 30, 2016-August 5, 2016)

- Arrival trip types: All trip types - Spatial coverage: Seoul, Gangwondo (Analysis units: town, township

and neighborhood)



04_ Daily Analysis

* How did the traffic change by day?

Traffic gradually increased from Monday and then decreased on Friday.

On Fridays with the highest traffic volume, about four million passengers increased from the average traffic
volume (96.9 million passengers/ day), and on Sunday with the lowest traffic volume, passengers numbered

about 8.7 million lower than average.

000606

00

Analysis conditions

Overall average
96,919
(thousand pass-by/ day)

95,888
(thousand pass-by/ day)

N\ 98,459
/ (thousand pass-by/ day)

N\ 98,664
/ (thousand pass-by/ day)

N 99,479
/ [thousand pass-by/ day)

[ J
fk 101,268
/ (thousand pass-by/ day)

95,928ithousand pass-by/ day)

88,227 (thousand pass-by/ day)

= The daily average traffic volume was calculated by dividing the traffic volume generated by day (Monday through Sunday).

- Gender: Male and female

+Age: All ages recorded in the data
- Departing trip types: All Trip types
+ Arrival trip types: All trip types

- Departure time: 24 hours
- Arrival time: 2 4 hours
- Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)
- Monday (56 days), Tuesday (56 days), Wednesday (56 days), Thursday
(56 days), Friday (55 days), Saturday (55 days), Sunday (54 days)
- Spatial coverage: Nationwide
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* The region with the biggest traffic difference, between days
Saturday

- Both generation and arrivals are reduced from daily average traffic on Mondays and Sundays, while they
are increasing from Tuesday to Friday.

- It has decreased in Seoul, Daejeon, Ulsan, Sejong, Gyeonggi, Chungbuk and Chungnam than daily traffic, while
it has increased in Busan, Daegu, Incheon, Gwangju, Gangwon, Jeonnam, Gyeongbuk, Gyeongnam and Jeju.

Increase : Decrease : I
Generation MON TUE WED THU FRI SAT SUN
Seoul -0.1% 3.2% 3.4% 4.3% 5.6% i 4% l 27%
Busan | -12% 1.3% 1.1% 2.6% 4.0% 0.1% M 8%
Daegu -1.2% 0.6% 1.1% 1.6% 4.5% 2.6% M 92%
Incheon -1.5% 0.3% 1.1% 2.0% 3.8% 0.6% M| 5%
Gwangju -0.8% 1.1% 1.5% 2.2% 3.7% 0.1% M| 8%
Daejeon -0.1% 2.8% 2.0% 2.5% 5.1% 1 27% M 99%
Ulsan | -1.2% 3.0% 2.3% 3.6% 5.0% 1 18% 1%
Sejong 0.5% 5.1% 4.7% 5.7% 5.8% M| 2% Tl 152%
Gyeonggi | -14% 1.1% 1.7% 2.6% 4.4% | -0.7% MW 8%
Gangwon 1 27% | -07% 0.0% 1.8% 3.2% 2.5% B 2%
Chungbuk | -07% 2.3% 1.9% 3.0% 5.2% 1 25% M 5%
Chungnam | -0.6% 2.6% 1.9% 3.1% 4.5% 1 24% M 3%
Jeonbuk | -13% 0.8% 1.0% 2.2% 3.7% 0.0% M| 5%
Jeonnam 1 18% 0.4% 0.7% 2.7% 3.4% 0.2% | 57%
Gyeongbuk I 7% 0.9% 0.7% 2.6% 4.4% 0.7% M 8%
Gyeongnam 1 18% 1.3% 1.5% 2.8% 41% 0.3% M 8%
Jeju 1 18% -0.4% 0.1% 2.0% 3.2% 1.2% B 44%
Table 211 | Traffic Production by Day of Each City and Province
Generation MON TUE WED THU FRI SAT SUN Daily average
Seoul 20,290,700 20,957,368 21,000,280 21,180,180 21,440,127 19,478,649 17,724,585 20,308,397
Busan 6,630,811 6,798,084 6,788,918 6,888,914 6,981,075 6,718,273 6,164,010 6,712,107
Daegu 4,975,650 5,066,294 5,092,845 5,120,042 5,262,997 5,156,567 4,574,275 5,037,004
Incheon 4,704,099 4,790,043 4,824,893 4,867,731 4,957,045 4,803,133 4,464,992 4774171
Gwangju 3,168,084 3,230,973 3,241,446 3,265,779 3,312,959 3,199,163 2,936,726 3,194,592
Daejeon 3,362,328 3,462,011 3,433,600 3,451,344 3,537,075 3,275,754 3,034,875 3,366,775
Ulsan 2,127,100 2,216,728 2,202,174 2,230,378 2,260,930 2,113,795 1,913,155 2,153,086
Sejong 403,448 421,762 420,199 423,977 424,573 372,373 340,094 401,244
Gyeonggi 21,303,598 21,834,004 21,966,408 22,167,192 22,548,215 21,449,682 19,856,705 21,596,221
Gangwon 3,089,720 3,154,822 3,176,484 3,234,220 3,278,049 3,255,009 3,041,004 3,175,840
Chungbuk 3,019,028 3,112,142 3,099,296 3,131,217 3,198,156 2,966,361 2,753,121 3,041,163
Chungnam 3,934,875 4,060,946 4,037,000 4,082,749 4,136,789 3,863,393 3,692,074 3,959,933
Jeonbuk 3,480,573 3,552,503 3,561,314 3,603,069 3,654,721 3,525,672 3,295,546 3,525,616
Jeonnam 3,030,033 3,095,468 3,106,447 3,167,350 3,189,529 3,089,782 2,907,209 3,084,310
Gyeongbuk 4,943,461 5,071,170 5,063,425 5,158,073 5,249,674 5,061,470 4,636,017 5,027,528
Gyeongnam 5,765,272 5,950,069 5,956,215 6,034,304 6,110,974 5,888,631 5,377,210 5,870,814

Jeju 1,659,264 1,684,259 1,692,653 1,723,895 1,744,827 1,709,997 1,615,552 1,690,256




Increase : Il Decrease : HH

Arrival MON TUE WED THU FRI SAT SUN
Seoul | -03% F 30% E 32% B 2% B 56% A 40% Tl 2%
Busan 1 13% [ 13% [ 12% F27% B 4% 0.1% B 53%
Daegu -1.3% | 07% I 11% I 1.7% B 7% [ 19% Ml 0%
Incheon -1.4% | 05% I 1.2% I 21% F39% | 0.4% M| 9%
Gwangju -0.9% I 1.2% [ 1.4% I 22% I 38% -0.3% o, %
Daejeon -0.1% F 29% [ 19% F 25% B 50% 1 31% M 93%
Ulsan 1 11% I 29% I 22% P 35% B 46% 1 22% Wl 01%
Sejong I 11% Bsi% B 45% B 5.2% B 3% M 8% Tl -128%
Gyeonggi I -11% [ 13% [ 18% F 27% B i3% I 11% M 80%
Gangwon 1 28% | -07% 0.2% [ 20% P 38% F 3% MW 3%
Chungbuk | -0.6% F 23% I 19% F 29% Fsi% 1 23% - 9%
Chungnam | -0.4% F 25% P 1.9% F 31% B 3% 1 19% l 59%
Jeonbuk 1 -13% | 08% [ 11% F 23% F39% | 0.4% M 3%
Jeonnam 1 -18% 0.3% | 08% F 28% F 3% [ 1.0% W -68%
Gyeongbuk 1 17% | 08% | 08% F 26% | R [ 13% Ml 8%
Gyeongnam 1 -18% I 14% [ 15% I 28% [ AA | 0.4% M 85%
Jeju 1 19% | -0.4% 0.2% I 21% I 33% [ 1.2% H 6%
Table 2121 Trip Attraction by Day of Each City and Province (Unit: trip/day)
Arrival MON TUE WED THU FRI SAT SUN Daily average
Seoul 20,096,966 20,771,975 20,822,075 21,006,871 21,297,706 19,362,855 17,733,118 20,167,528
Busan 6,638,134 6,812,781 6,804,519 6,904,964 7,003,207 6,730,373 6,165,851 6,724,962
Daegu 4,997,338 5,096,425 5,120,076 5,148,729 5,298,920 5,158,690 4,608,607 5,062,725
Incheon 4,766,869 4,856,855 4,892,557 4,936,199 5,022,346 4,854,897 4,499,900 4,833,974
Gwangju 3,181,945 3,248,652 3,256,947 3,282,320 3,334,130 3,199,923 2,963,129 3,210,552
Daejeon 3,371,202 3,471,768 3,440,256 3,460,083 3,542,346 3,268,807 3,060,613 3,375,030
Ulsan 2,125,769 2,211,550 2,196,450 2,224,785 2,249,055 2,101,846 1,933,586 2,149,980
Sejong 401,567 417,487 415,066 417,822 414,393 366,251 346,360 397,288
Gyeonggi 21,458,343 21,977,417 22,093,121 22,288,893 22,633,520 21,466,317 19,970,092 21,705,339
Gangwon 3,080,797 3,146,806 3,173,531 3,233,186 3,290,158 3,284,027 2,969,370 3,168,681
Chungbuk 3,018,748 3,107,424 3,094,137 3,125,503 3,190,528 2,967,970 2,741,238 3,036,365
Chungnam 3,923,015 4,039,755 4,016,455 4,061,509 4,111,097 3,863,508 3,551,537 3,939,864
Jeonbuk 3,477,493 3,552,178 3,563,112 3,604,560 3,660,621 3,539,112 3,267,490 3,524,435
Jeonnam 3,014,038 3,078,994 3,094,379 3,153,384 3,174,014 3,098,280 2,860,742 3,068,404
Gyeongbuk 4,916,697 5,040,944 5,037,550 5,128,855 5,219,204 5,066,769 4578312 4,999,753
Gyeongnam 5,761,322 5,943,575 5,950,425 6,027,645 6,101,041 5,887,256 5,364,026 5,864,072
Jeju 1,657,800 1,684,057 1,692,941 1,725,106 1,745,428 1,710,823 1,613,178 1,690,103

Analysis conditions

- Indicating changes in traffic (degree of increase / decrease) by day and by region in rate and drawing comparisons.
- The changes in traffic volume indicate the differences between daily average traffic volume were calculated by dividing total traffic volume by
the total analysis period (388 days) and daily average traffic volume was calculated by dividing total traffic volume by the analysis period by the
day (Monday ~ Thursday: 56 days, Friday ~ Saturday: 55 days, Sunday: 54 days).

- Gender: Male and female - Departure time: 24 hours

+Age: All ages recorded in the data +Arrival time: 2 4 hours

- Departing trip types: All Trip types - Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)

- Arrival trip types: All trip types - Monday (56 days), Tuesday (56 days), Wednesday (56 days), Thursday (56 days), Friday

(55 days), Saturday (55 days), Sunday (54 days)
- Spatial coverage: Nationwide (Analysis units: city and province)
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e Weekdays - How is the weekend traffic different?
On weekdays, traffic is concentrated between 8:00 a.m., 12:00 p.m., and 6:00 p.m., but on weekends,

traffic is not concentrated at certain times.
On weekdays, traffic is high between 7 a.m. and 8 p.m., and on weekends, traffic is high between 12 p.m. and 6 p.m.
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Table 213 | Traffic Volume by Time of Day

(Unit: trip/day)

Generation Arrival
Classification Weekdays Weekends Weekdays Weekends

waftcvolume W0 wacvolume RO piiivalame  Roto SO Ratio
0am 926,347 0.9% 974,749 1.1% 476,553 0.5% 491,834 0.5%
1am 1,354,378 1.4% 1,558,177 1.7% 908,863 0.9% 1,012,775 1.1%
2am 1,323,277 1.3% 1,515,261 1.6% 1,020,217 1.0% 1,177,856 1.3%
3am 1,238,374 1.3% 1,388,905 1.5% 1,033,778 1.0% 1,187,295 1.3%
4am 1,432,905 1.5% 1,492,990 1.6% 1,061,031 1.1% 1,157,477 1.3%
5am 1,758,623 1.8% 1,629,556 1.8% 1,470,912 1.5% 1,487,852 1.6%
6am 2,705,849 2.7% 2,037,294 2.2% 1,905,583 1.9% 1,643,659 1.8%
7 am 4,214,725 4.3% 2,728,776 3.0% 3,084,504 3.1% 2,168,725 2.4%
8 am 4,836,442 4.9% 3,576,538 3.9% 4,709,745 4.8% 2,922,232 3.2%
9am 4,490,966 4.5% 4,185,127 4.5% 4,208,575 4.3% 3,523,733 3.8%
10am 4,598,984 4.7% 4,781,414 5.2% 4,040,201 4.1% 4,060,400 4.4%
11am 5,266,910 5.3% 5,241,478 5.7% 4,556,228 4.6% 4,508,588 49%
12 pm 6,396,858 6.5% 6,245,336 6.8% 5,689,692 5.8% 5,459,729 5.9%
13 pm 6,026,714 6.1% 6,312,773 6.9% 5,552,469 5.6% 5,804,301 6.3%
14 pm 5,628,846 5.7% 6,114,606 6.6% 5,197,035 5.3% 5,779,709 6.3%
15 pm 5,909,845 6.0% 6,031,731 6.5% 5,363,335 5.4% 5,823,527 6.3%
16 pm 6,363,416 6.4% 6,059,812 6.6% 5,767,547 5.8% 5,973,430 6.5%
17 pm 6,778,075 6.9% 6,049,399 6.6% 6,587,800 6.7% 6,402,278 7.0%
18 pm 7,020,202 7.1% 5861311 6.4% 7,979,516 8.1% 6,831,920 7.4%
19 pm 5,880,439 6.0% 5,401,889 5.9% 7,544,646 7.6% 6,276,743 6.8%
20 pm 5,309,405 5.4% 4,790,606 5.2% 6,104,701 6.2% 5,401,231 5.9%
21 pm 4,690,008 4.7% 4,039,842 4.4% 6,099,660 6.2% 5,484,007 6.0%
22 pm 3,292,365 3.3% 2,885,992 3.1% 5,181,285 5.2% 4,640,737 5.0%
23 pm 1,352,835 1.4% 1,209,188 1.3% 3,252,910 3.3% 2,892,711 3.1%

Analysis conditions

- The traffic generation volume and the arrival traffic volume by time zone were classified into weekdays and weekends, and then they are divided
by the number of analysis days (279 days on weekdays and 109 days on weekdays) to calculate daily average traffic volume (generation and ar-

rivals).

- Gender: Male and fe
-Age: All ages record

- Departing trip types:

male
ed in the data
All Trip types

- Arrival trip types: All trip types

- Departure time: 24 hours
- Arrival time: 2 4 hours

+ Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)

- Weekdays(279 days), Weekends(109 days)
- Spatial coverage: Nationwide
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05_ Analysis by Age

* Which age generates the most traffic volume?

Those in their 40s (over 40 and under 50) are the most frequent passengers in Korea, and similar age
groups are in their 20s, 30s, and 50s.

The next most frequent passengers are teens (over 10 and under 20); and those in their 60s (over 60
and under 70)

- When grouping age groups with similar daily average traffic, age groups can be divided into three types:

-The daily average traffic volume was analyzed by dividing the age by decade. As a result, it was divided into the group
whose daily average traffic volume is more than 15 million (between 20 and 60), group with more than 7 million

[between 10 and 20) and group with less than 7 million (between 1 and 10, and between 70 and 110 years old).

Older than 100 | 839
Between 90 and 100 | 27.018
Between 80 and 90 445,550 [ ]

Between 70 and 80 2325911

Between 60 and 70 7,739,424 .

Between 50 and 60 17,374,859

Between 40 and 50 19,023,736

(Unit: trip/day)

Between 30 and 40 17,459,576

Between 20 and 30 15,997,472
Between 10 and 20 7,938,220

Between 1 and 10 587,932

Analysis conditions

- Calculated daily average traffic volume for each age group by dividing the age by decade, and then dividing the traffic volume by the number of
analyzed days (total 388 days)

- Gender: Male and female - Departure time: 24 hours
+Age: All ages recorded in the data + Arrival time: 24 hours
- Departing trip types: All trip types - Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)

+Arrival trip types: All trip types - Spatial coverage: Nationwide



* Which age group generates the highest traffic volume (by region)?

The age group generating the highest average daily traffic is people between 20 and 60 years of age
in all regions. However, when classified by age group, the order from 1st to 3rd in traffic generation
is different according to region.

- Type A (Seoul): 30s ) 20s » 40s
- Type B (Busan, Gangwon): 50s ) 40s » 30s
- Type C (Daegul: 40s ) 50s ) 20s
- Type D (Sejong, Gyeonggil: 40s ) 30s » 50s

- Type E (Incheon, Gwangju, Daejeon): 40s ) 20s ) 30s

- Type F (Ulsan, Chungbuk, Chungnam, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, Jeju): 40s ) 50s ) 30s

Under 10 |

10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 |

Type A
30s ) 20s ) 40s

1,000,000 2,000,000 3,000,000 4,000,000
Average daily traffic volume (trip/day)

Type B
50s ) 40s ) 30s

Under 10 |
10-19 |
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 |

400,000 800,000 1,200,000
Average daily traffic volume (trip/day)

Daegu I Liedu

Under 10 [

10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99
Over 100

40s ) 50s ) 20s

200,000 400,000 600,000 800,000 1,000,000
Average daily traffic volume (trip/day)

Type E
40s ) 20s ) 30s

Under 10 |/ ‘ ‘ ‘
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 |

100,000 200,000 300,000 400,000 500,000 600,000
Average daily traffic volume (trip/day)
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~
Type E - Type E
40s ) 20s ) 30s Dae]eon 40s ) 20s ) 30s
Under 10 [ ‘ ‘ ‘ Under 10 [/ ‘ ‘
10-19 10-19
20-29 |n 20-29
30-39 30-39 o
40-49 |n 40-49
50-59 |- 50-59 |
60-69 |- 60-69 |
70-79 |- 70-79 |
80-89 |- 80-89 |1
90-99 | 90-99 |
Over 100 | Over 100 |
100,000 200,000 300,000 400,000 500,000 600,000 100,000 200,000 300,000 400,000 500,000 600,000
Average daily traffic volume (trip/day) Average daily traffic volume (trip/day)
J
R
Type F Type D
Ulsan 40s ) 50s ) 30s 40s ) 30s ) 50s
Under 10 [ Under 10 |
10-19 | 10-19 |1
2029 | : 20-29 | ‘
30-39 I 30-39
40-49 40-49 [
50-59 |n 50-59 f
60-69 |- 60-69 |-
70-79 | 70-79 |
80-89 | 80-89 |
90-99 | 90-99
Over 100 | Over 100 [
100,000 200,000 300,000 400,000 20,000 40,000 60,000 80,000
Average daily traffic volume (trip/day) Average daily traffic volume [trip/day)
N
~
Type D Type B
40s ) 30s ) 50s 50s ) 40s ) 30s
Under 10 [ Under 10 | |
10-19 | : 10-19 || ! !
20-29 20-29
30-39 30-39
40-49 |n 40-49 |8
50-59 50-59
60-69 | 60-69 |
70-79 | 70-79 |
80-89 | 80-89 |-
90-99 | 90-99 |
Over 100 [ Over 100 |

1,000,000 2,000,000 3,000,000 4,000,000 5,000,000
Average daily traffic volume (trip/day)

N

100,000 200,000 300,000 400,000 500,000 600,000
Average daily traffic volume (trip/day)




Type F
ChungbUK 40s ) 50s ) 30s

Under 10 |
10-19 | !
20-29
30-39 |8

40-49

50-59
60-69
70-79
80-89
90-99

Over 100 |

200,000 400,000
Average daily traffic volume (trip/day)

600,000

Type F

Chungnam 40s ) 50s ) 30s

Under 10 [
10-19 |
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 :

200,000 400,000 600,000
Average daily traffic volume (trip/day)

Type F
JeonbUk 40s ) 50s ) 30s

Under 10 [ |
10-19
20-29
30-39
40-49

50-59
60-69
70-79
80-89
90-99

Over 100 |

200,000 400,000 600,000
Average daily traffic volume (trip/day)

800,000

Type A
Jeonnam 40s ) 50s ) 30s

Under 10 |-
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 |

200,000 400,000 600,000
Average daily traffic volume (trip/day)

Type F
40s ) 50s ) 30s

Gyeongbuk

Under 10 | ‘ ‘
10-19
20-29 | ‘ ‘
30-39

40-49
50-59

60-69
70-79
80-89
90-99
Over 100 |

200,000 400,000 600,000 800,000 1
Average daily traffic volume (trip/day)

,000,000

Type F

Gyeongnam 40s ) 50s ) 30s

Under 10 | ‘ ‘
10-19
20-29 | | |
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 |

200,000 400,000 600,000 800,000 1,000,000
Average daily traffic volume (trip/day)
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Type F

Jeju 40s ) 50s ) 30s

Under 10 |
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Over 100 |

100,000 200,000 300,000 400,000
Average daily traffic volume (trip/day)

Type of Average Daily Traffic Volume by Age

<
@ Type A: 30s > 20s > 40s *t §
in<iam;
@ Type B: 50s > 40s > 30s " Syeongai
@ Type C: 40s > 50s > 20s B IRELA
Type D: 40s > 30s > 50s o
® Type E: 40s > 20s > 30s Chungbuk
Type F: 40s > 50s > 30s Chungnam
Sejon
# Gyeongbuk
Jeonbuk
Ulsan
Gyeongnam
2 &
Jeonnam
Jeju

Analysis conditions

- Calculated daily average traffic volume by city and province in accordance with classification criteria by age group, then listed the order by age
and grouped the areas in the same order

- Gender: Male and female - Departure time: 24 hours
+Age: All ages recorded in the data + Arrival time: 24 hours
- Departing trip types: All trip types - Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)

+Arrival trip types: All trip types - Spatial coverage: Nationwide (Analysis units: city and province)



Which age group has the highest traffic by type of activity?

* Going to Work/School

Men in their 30s and women in their 20s created the highest traffic volume.

Under their 20s, women are more likely to travel than men, but from their 30s, women's traffic volume is

lower than men.

-If women are considered to be on their way to work, they are more likely to participate in economic

activities earlier than men, but from their 30s, participation in economic activities may be lower than men.

# |t seems that moving from the ‘nighttime Stay Area (e.g., home) to the ‘daytime Stay Area (e.g., company,

school, etc.) is considered as ‘travel to go to work or school.’

Going to work

- - Age Male Female
en in their 30s
. . 0 387 493
Women in their 20s 221,109 trip/day)
163,627(trip/cay) (Ratio 29.9%) 10 2D 2
(Ratio 28.1%) 20 121,358 163,627
- 30 221,109 142,977
. 8 40 191,690 127,977
fe'ﬁfac{fgfsu'g > 50 182,797 92,398
8 B 60 38,423 22,020
70 7313 5,536
~
Male Female . & 80 1127 1780
o S g 90 60 200
I @
— o 100 5 3
(o)

Increase in
male group

Age

e Leisure

(Unit: trip/day)

Travel between cities and counties: Men in their 40s and women in their 20s create the highest traffic volume.

Female traffic is higher than men in their 20s, while male traffic is higher than women in their 30s.

Travel in city and county: Both men and women in their 40s have the highest traffic volume.

Unlike the travel between the cities and counties, women in their 40s and 50s show higher traffic volume than men.

% Regardless of the trip type at the departure, traveling to the 'Potential Stay Area [e.g., restaurants, department

stores, parks, churches, etc.)' is considered as travel for leisure.
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Travels between cities and counties

Age Male Female
Men in their 40s 0 2,671 3913
Women in their 20s 254,725(trip/day)

191,612(trip/day) (Ratio 23.2%) iC G1) 2
(Ratio 21.4%) . 20 188,577 191,612

w — o
= § S 30 235,159 166,547
N Q g § § 40 254,725 185,200
gz 50 228,271 184,422
8 B = 60 99.963 71575
Male Female 70 24,966 19,336

3,361 4,847
159 436
7 13

(Unit: trip/day)

0 10 20 30 40 50 60 70 80 90 100  Age

Travels within cities and counties

Age Male Female

Men in their 40s Wzg\;r;;r;[ttl:;;;l;lus 0 23,418 35928

421,031 (trip/day) (Ratio 20.8%) 10 261,232 257,167

(Ratio 20.0%) 20 365,791 345,695

g g o o 30 370,138 373,962
Male Female Ro =8 4 421,031 438973
§ § § E 50 394,183 416,001

o - 60 200,188 180,181

8 § 70 61,838 53,343

é 5 80 9,314 12,346

90 388 1,052

14 24
(Unit: trip/day)

0 10 20 30 40 50 60 70 80 90 100 Age

Analysis conditions

- Calculated daily average traffic volume for each age group of men and women by extracting traffic histories that are estimated to be for work,
school, and leisure activities
- Extracted history of traveling between cities and counties for activities of going to work and school.
- Leisure activities are classified into travel history between cities and counties and travel history within cities and counties.

- Gender: Classified into male and female - Departure time:
- Age: All ages recorded in the data - (Commuting to work - Going to school) : 6 a.m.~9 a.m.
- Departing trip types: - (Leisure] : 24 hours
- ([Commuting to work - Going to school) Nighttime Stay Area (N) - Arrival time:
- (Leisure] : All Trip types - [Commuting to work - Going to school) : 7 a.m.~10 a.m.
- Arrival trip types: - [Leisure] : 24 hours
- [Commuting to work - Going to school) Daytime Stay Area (D) - Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)

- [Leisure) : Potential Stay Area (X) - Spatial coverage: Nationwide (analysis units: city and province)



* What is the difference in traffic between the economically active
population (EAP) and seniors?

The EAP and seniors show differences in travel area even in the same city and country.

The bold line represents the top 10% in traffic volume, indicating that the economically active population

differs from the elderly in terms of travel type.

Unlike the elderly, the economically active population has a high internal traffic volume in the eastern
regions of Seoul (Gangnam-gu, Gwangjin-gu, and Gangdong-gu), while the elderly have a large internal
traffic volume in northern areas of Seoul (Seodaemun-gu, Eunpyeong-gu, Gangbuk-gu and Dobong-gu).

Gyeyang-gu

Siheung-si

Analysis conditions

Top 10% Traffic Volume

Namyangju-si

Gangbuk

Ednpyedag

\ Jangna Seo

o )

~
ung-gu
\ ?e ngdong *

sjeong

= Analyzing the differences in traffic volume and traffic patterns between economically active population and the elderly

- Those aged between 20 to 60 yrs. who show a large traffic volume compared to other ages are regarded as economically active population,

and the population aged 70 or older is regarded as the elderly.

- Since the economically active population is concentrated on commuting time, the time going to work (from 6:00 a.m. to 10:00 a.m.) which is ex-

pected to show big difference in traffic patterns between the economically active population and the elderly is set as the analysis time zone.
- Collected data of top 10% in traffic volume and calculated the percentage of total traffic

+ Gender: Male and female

- Age: - Economically active population: over 20 years old and

under 60 years old
- Elderly population: over 70 years old
+ Departing trip types: All Trip types

- Arrival trip types: All trip types

- Departure time: 6 a.m.~10 a.m.

- Arrival time: 6 a.m.~10 a.m

- Temporal range: about 13 months (From March 7, 2016 to March 31, 2017)
- Spatial coverage: Seoul (Analysis units: town, township and neighborhood)
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Uijeongbu-s
Top 10% Traffic Volume

Namyangju-si

Gangseo

Gwangji

deungpo

Hanam-

wacheon-si

Table 2,141 Comparison of Regional Traffic Volumes of EAP and the Seniors

Economically Active Population (20s~50s) The Elderly (70s~110s)

Ranking  District Tra}-fc?s \}gfﬁ]me Total trips Rate Ranking  District Tra}-fﬁs \}gfﬁme Total trips Rate
1 Seocho 19,497,286 35,884,741 77.9% 1 Seocho 1,940,257 2,246,467 86.4%
2 Gangnam 38,499,385 50,124,046 76.8% 2 Dongjak 1,168,445 1,355,560 86.2%
3 Dongjak 16,589,635 21,791,626 76.1% 3 Seodaemun 1,032,896 1,201,219 86.0%
4 Guro 15,643,474 20,748,178 75.4% 4 Guro 946,239 1,113,399 85.0%
5 Seodaemun 14,059,923 18,651,882 75.6% 5 Mapo 1,126,438 1,329,041 84.8%
6 Mapo 19,594,825 26,259,301 74.6% 6 Gangbuk 950,224 1,122,707 84.6%
7 Yeongdeungpo 19,867,669 27,779,900 71.5% 7 Dobong 906,929 1,071,762 84.6%
8 Dongdaemun 14,359,771 20,181,663 71.2% 8 Dongdaemun 1,021,398 1,220,925 83.7%
9 Gangdong 20,726,386 29,330,169 70.7% 9 Gangnam 2,038,872 2,440,071 83.6%
10 Gwangjin 13,841,411 19,975,981 69.3% 10 Eunpyeong 1,215,835 1,455,676 83.5%
" Songpa 28,673,256 42,788,651 67.0% " Yeongdeungpo 1,280,631 1,549,842 82.6%
12 Eunpyeong 13,544,469 20,417,594 66.3% 12 Songpa 1,965,573 2,390,139 82.2%
13 Jungnang 12,519,162 18,957,377 66.0% 13 Seongdong 834,342 1,030,103 81.0%
14 Nowon 18,239,087 27,666,940 65.9% 14 Gangdong 1,282,141 1,594,414 80.4%
15 Gwanak 16,446,770 25,039,354 65.7% 15 Nowon 1,193,735 1,487,625 80.2%
16 Seongdong 12,264,051 18,707,367 65.6% 16 Geumcheon 420,449 526,010 79.9%
17 Gangseo 19,497,286 29,915,050 65.2% 17 Seongbuk 1,181,336 1,490,217 79.3%
18 Jongno 8,603,531 13,343,424 64.5% 18 Jungnang 845,764 1,079,574 78.3%
19 Geumcheon 6,959,681 10,941,478 63.6% 19 Gwanak 1,116,660 1,433,060 77.9%
20 Seongbuk 14,982,551 23,745,672 63.1% 20 Gwangjin 794,197 1,023,232 77.6%
21 Yangcheon 13,119,439 20,883,548 62.8% 21 Yongsan 761,649 985,005 77.3%
22 Yongsan 9,733,930 15,605,894 62.6% 22 Gangseo 1,203,949 1,566,154 76.9%
23 Dobong 9,627,276 15,481,312 62.2% 23 Yangcheon 768,256 1,015,982 75.6%
24 Jung-gu 8,002,371 13,213,758 60.6% 24 Jongno 536,070 720,049 74.6%

25 Gangbuk 8,481,634 14,443,987 58.7% 25 Jung-gu 389,154 590,778 65.9%




06_ Analysis by Gender

* What is the average daily traffic (ADT) for men and women?

The daily average traffic for men is about 50 million, and the daily average traffic for women is
about 46 million.

Men account for 52% in total traffic volume while women account for 48%.

Average daily traffic volume

Type Total ADT
Men 19,460,819,729 50,156,752
Women 18,143,773,624 46,762,303

Analysis conditions

- Classified total traffic volume into those of male and female, and divided them by the number of analyzed days (total 388 days) to calculate the
daily average traffic volume

- Gender: Classified into male and female + Departure time: 24 hours
-Age: All ages -Arrival time: 24 hours
- Departing trip types: All Trip types - Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)

- Arrival trip types: All trip types - Spatial coverage: Nationwide
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* What is the moving difference by gender?
Both males and females have the highest traffic volume at 6 p.m., but the percentage of males and
females differ by age.

Men show similar traffic percentage in all age groups while women show big differences in percentage by age.

22 d
21 10% 3 21 10% 3
8% 8%
20 " 4 20 Lo 4
% 5 5
6 6
7 7
8 8
9 9
10 10
— 20s — 30s 40s  — 50s — 20s — 30s 40s  — 50s

Analysis conditions

Classified the traffic history for men and women, and classified the traffic distribution by time and by age (20s, 30s, 40s, and 50s)

- Gender: Classified into male and female
+Age: Divided into four age groups

- (20s) 20-29

- (30s) 30-39

- (40s) 40-49

- (50s) 50-59

- Departing trip types: All trip types

- Arrival trip types: All trip types

- Departure time: 24 hours

+Arrival time: 24 hours

- Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)
- Spatial coverage: Nationwide

* What is the difference between women and men in leisure travel?
At 6:00 p.m., the difference in the percentage of female passengers by age groups is greater than
that of male passengers. Unlike male passengers, the percentage of female passengers in their 20s
decreases significantly between 10:00 a.m. and 11:00 a.m.

22 16% 2 2
14%
21 - 3 3
20 b 4 4
19 " 5
18 6
17 7
16 8
15 9 15 9
14 10 14 10
13 4o 1 13 4o 1
— 20s — 30s 40s — 50s — 20s — 30s 40s  — 50s



Analysis conditions

- Extracted the passage history of moving from the daytime Stay Area (D) to the Potential Stay Area (X) during the daytime and classify it into
history for males and females. Then, showed the traffic distribution by time and by age (20s, 30s, 40s, and 50s).

- Gender: Classified into male and female
+Age: Divided into four age groups

- (20s) 20-29

- (30s) 30-39

- (40s) 40-49

- (50s) 50-59

- Departing trip types: Daytime Stay Area (D)

- Arrival trip types: Potential Stay Area (X)

- Departure time: 24 hours

+Arrival time: 24 hours

- Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)

- Spatial coverage: Nationwide

e Which area has the best number of female commuters at midnight?

Areas departing from Gangnam-gu, Mapo-gu and Seocho-gu to Namyangju-si, Deokyang-gu
Goyang-si, and Gwangmyeong-si, Gyeonggi-do

The areas with the largest traffic volume are Gangnam-gu, Mapo-gu and Seocho-gu, and the areas with the
highest arrival traffic volume are Gwangmyeong-si, Namyangju-si, Deokyang-gu Goyang-si, and Hanam-si,
Gyeonggi-do.

Among them, the areas with the highest demand for moving are the areas moving from Gumcheon-
gu, Seoul to Gwangmyeong-si, Gyeonggi-do, and from Guro-gu, Seoul to Gwangmyeong-si,
Gyeonggi-do. Unlike other areas, annual traffic volume of those areas is over 150,000.

Yangju Uijeangbu

Ilsanseo-gugGoyang-si

@ Top 10% Traffic Volume

Namyangju

itsandong-gu, Boyang-si Dobofg

Deogyang-guy/Goyang-si Ganghuk

Eunpyeang

Jongho=*“Seongbuk’ Jungnang

Seodaemun Dongdaemun

Gangseo Jung-40
Seongdong
Gwangjin

Gyeyang Mapo

Gangdong

0jeong=gu, Bucheon®s
Yangcheon

Wonmi=gu, Bucheon-si

Bupyedfig

o\ Guro
Dong-gu

Sosa-gu, Bucheon-si

ACUTEED]
Yeongdeungpo

Dongjak

(ENETS

Hanam

Songpa
Gangnam

A

Jyng-gu Geumcheon

Namégu
Gwangmyeong
Sujeong-gu,Seongnar=si
Jungwon-gu; Seongnam-si

Gwacheon,

Namdong
Gwangju

Manan-gu, Anyag-si

Yeonsu
Siheung

Dapwon-gu, Ansan-si

Sangrok-gu, Ansan-5i

Hwaseong

Dongan-a, Ahyang-si
Bundangrgu, Seongnam-si
Uiwang

Gunpo
Suji-gu, ¥ongin-si
Jangan-gu, Suwon-si

Cheoin-gu, Yongin-si
Yeongtong-gu, Suwon-si
Giheung-gu, Yongin-si

Paldal-gu, Suwan-si
Gworniseon-gu, Suwon-si
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Table 2151 Top 3 destinations of Female commuters at midnight

Origin Destination
(Seoul) Top1 Traffic volume Top 2 Traffic volume Top3 Traffic volume
Jongno  Deogyang-gu, Goyang-si, Gyeonggi-do 7404 Uijeongbu-si, Gyeonggi-do 5985  Bundang-qu, Seongnam-si, Gyeonggi-do 5769
Jung-gu  Namyangju-si, Gyeonggi-do 9,027  Bundang-gu, Seongnam-si, Gyeonggi-do 7,839 Deogyang-gu, Goyang-si, Gyeonggi-do 7218
Yongsan  Bundang-gu, Seongnam-si, Gyeonggi-do 11,391 Deogyang-gu, Goyang-si, Gyeonggi-do 5133 Namyangju-si, Gyeonggi-do* 4,782
Gwangjin  Namyangju-si, Gyeonggi-do 12,855 Guri-si, Gyeonggi-do 8,541  Hanam-si, Gyeonggi-do* 4,647
Dongdaemun Namyangju-si, Gyeonggi-do 7854 Uijeongbu-si 5460  Guri-si, Gyeonggi-do* 4,383
Jungnang  Namyangju-si, Gyeonggi-do 17,313 Guri-si, Gyeonggi-do 12,141 Uijeongbu-si, Gyeonggi-do* 4,182
Gangbuk  Uijeongbu-si, Gyeonggi-do 11,769 Deogyang-gu, Goyang-si, Gyeonggi-do* 2933 Namyangju-si, Gyeonggi-do* 2913
Dobong  Uijeongbu-si, Gyeonggi-do 23,164 Deogyang-qu, Goyang-si, Gyeonggi-do 7,287  Namyangju-si, Gyeonggi-do* 221
Nowon  Uijeongbu-si, Gyeonggi-do 30,416 Namyangju-si, Gyeonggi-do 26,587  Guri-si, Gyeonggi-do 5948
Eunpyeong  Deogyang-gu, Goyang-si, Gyeonggi-do 32,836 llsandong-gu, Goyang-si, Gyeonggi-do* 3,420  Paju-si, Gyeonggi-do* 1,938
Seodaemun  Deogyang-gu, Goyang-si, Gyeonggi-do 9,075 llsandong-gu, Goyang-si, Gyeonggi-do 5202 Wonmi-gu, Bucheon-si, Gyeonggi-do* 2859
Mapo Deogyang-gu, Goyang-si, Gyeonggi-do 35972  llsandong-gu, Goyang-si, Gyeonggi-do 17,781 Wonmi-qu, Bucheon-si, Gyeonggi-do 14,733
Yangcheon  Ojeong-gu, Bucheon-si, Gyeonggi-do 19,709 Wonmi-gu, Bucheon-si, Gyeonggi-do 5411 Kwangmyong-si, Kyonggi-do* 4,236
Gangseo  Ojeong-gu, Bucheon-si, Gyeonggi-do 19,647  Gimpo-si, Gyeonggi-do 11,864 Deogyang-qu, Goyang-si, Gyeonggi-do 10,59
Guro Kwangmyong-si, Kyonggi-do 159,414 Sosa-qu, Bucheon-si, Gyeonggi-do 25978 Wonmi-gu, Bucheon-si, Gyeonggi-do 13,967
Geumcheon Kwangmyong-si, Kyonggi-do 168,640  Manan-gu, Anyang-si, Gyeonggi-do 18,482 Wonmi-gu, Bucheon-si, Gyeonggi-do* 2733
Yeongdeungpo Kwangmyong-si, Kyonggi-do 11,655 Wonmi-gu, Bucheon-si, Gyeonggi-do 10,272 Bupyeong-qu, Incheon 6,876
Gwanak  Kwangmyong-si, Kyonggi-do 8,856 Wonmi-gu, Bucheon-si, Gyeonggi-do* 3,798 Manan-gu, Anyang-si, Gyeonggi-do* 3,495
Seocho  Gwacheon-si, Gyeonggi-do 61,992 Bundang-gu, Seongnam-si, Gyeonggi-do 23,295 Sujeong-gu, Seongnam-si, Gyeonggi-do 10,480
Gangnam  Bundang-gu, Seongnam-si, Gyeonggi-do 39,423 Sujeong-gu, Seongnam-si, Gyeonggi-do 22,772 Namyangju-si, Gyeonggi-do 19.914
Songpa  Hanam-si, Gyeonggi-do 83,535 Sujeong-gu, Seongnam-si, Gyeonggi-do 50427 Namyangju-si, Gyeonggi-do 15,234
Gangdong  Hanam-si, Gyeonggi-do 99,525  Namyangju-si, Gyeonggi-do 9961  Guri-si, Gyeonggi-do 8335

* : Region not in the top 10%

Analysis conditions

= In order to analyze the areas requiring security for safe return of women, we analyzed the areas with the highest demand for moving from
midnight to 5:00 a.m.
- In the case of moving from Seoul to another area during nighttime, only the history of moving from the daytime Stay Area or the Poten-
tial Stay Area to the Stay Area in the evening was extracted to calculate the traffic volume in cities and counties.

- Gender: Female - Departure time: 0 a.m.~5 a.m.

- Age: All ages (0~110s) +Arrival time: 0 a.m.~5 a.m.

- Departing trip types: Daytime Stay Area (D), - Temporal range: About 13 months (from March 7, 2016 to March 31, 2017)
Potential Stay Area (X) +Spatial coverage: departure from Seoul, arrival at anywhere of the country

- Arrival trip types: Nighttime Stay Area (N) [exclude trips arrived at Seoul, analysis units: city, county and district)
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01_What is ‘Mobility of Vehicles’?

® |nthe past point-based data collection environment, there was no data for identifying ‘Movements
of Vehicles'. However, as the environment of data acquisition techniques is getting evolved in
various ways, the emergence of many new types of methodology has resulted to help knowing

the "Movement of Vehicles' more effectively.

m Using the method of data collection based on the points has had several limitations:

- It has provided fragmentary information which leads to capture only part of the occurring
events and the scope of data collected was also very limited (the coverage of the national traffic
volume and a velocity were only reached by 3 percent and 16 percent of the total, respectively).

- Data gathered by the point-based methods made traffic mangers unable to capture the overall
traffic conditions and had them to prescribe temporary measures, thus, preventing them from
solving the fundamental problem.

- Furthermore, it made hard to grasp the attributes of vehicles with a question of ‘why do cars

travel from where to where with what purposes with whom and how?".

Changes in data
collection environments 9
4 ﬁ
rd

~ L X X X ) -‘A
Data collection environments based on points Route based data collection environments
: Fragmentary data are collected from limited : Route data of each individual vehicle is
points of areas in the format of aggregation collected across the nation in diverse formats
(point detectors and surveys) (navigation, DTG, DSCR, etc.)

[Figure 1] Changes in data collection environments

m Data achieved from "‘Mobility of Vehicles” has many distinguished features which could overcome
lots of difficulties that traffic specialists have encountered in the past. First, the aggregated data
is able to monitor the current traffic condition which is usually unknown before. This could be
realized as it collects the data across the country due to the data’s spatiotemporal connectivity

attribute. Hence, it helps to identifying the practical pattern of trip of vehicles in real time.

m Therefore, this report will discuss and analyze the following four areas; traffic condition, traffic
congestion, traffic environment, and traffic safety in Korea with a new perspective by utilizing
‘Navigation Data’. The ‘Navigation Data’ refers to the data gathered while each vehicles travel

their trips using their own personal electric devices of cellphone, navigator, and similar tools.

m By utilizing the route-based data, we expect that this report will provide leaders with a starting

point to chart their own journey toward the establishment of the transport monitoring system



which covers the nationwide, build the idea to contribute the diagnosis the fundamental causes

of problems, and aim to suggest ultimately the customized solutions for them.

02_Introduction of the Data Used in the Report (Navigation Data)

= Navigation data is a dimensional type of data which collects mobility of vehicle in each individual
trip’s [trajectory) time continuity and spatial connectivity simultaneously. It has a feature of
gathering data regardless of temporal and spatial constraints as it uses personal devices such

as cellphones and navigator devices.

= Navigation data, also, is able to collect travel the speed of the section and each individual
vehicle's travel path.

- Traffic volume of navigation data accumulated for each link can be additionally generated.

Movement direction  Entry time for the link @)  Exit time for the link D

o < ANE

/ ;\ ° / \\
R S B SR
\ ’ \ ; l
N _/’ \\_’/
<+— Link D (km) — | Avehicle’s GPS

trajectory per second

',"]"- Link travel speed

: Travel speed for the link @ (km/h) = (Length of the link @) / (Exit time-Entry time)

Probing cases matched to the navigation data for each link

: umber of vehicles matched to the link (1)

9 The entire movement route of each individual probe vehicle
>

: Movement route of an individual vehicle from origin to destination

[Figure 2] Information gathered from the navigation data

[Table 1] Table of specifications for the navigation data

Column Explanation Data Type Notes
auth_key Navigator ID Datetime -
link_time Collected time [year/month/day/time/ Integer -
minute/second)
from_Llink Entry link ID Integer .
to_Llink Exit link 1D Integer .

speed Link travel speed (km/h) Integer -
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03_How the Index in This Report Was Produced

© Traffic volume

m Traffic volume is forecasted in four steps as below
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Step 4

Estimating hourly traffic volume of the
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yearly average traffic volume estimated
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[Figure 3] Methods for Estimating Traffic Volumes



© Speed

m Constructing speed profile database for individual link and hour using the raw data acquired

from the navigators

m Producing diverse speed indexes including overall average speed, average speed during

peak period, average speed during off-peak period and so forth by using speed profile DB

Navigation
route
data

Daily
navigation
data (text file)

January 1,
2014

December
31,2016

Daily
processing

|

Construction
of speed
profiles

>

[ Data parsing ]

+ Extraction of link ID

+ Extraction of
time information

+* Extraction of -
speed information

[ Composition of
speed profile ]

+* Accumulation of vehicles

by speeds of 1-150 km/h

+ Accumulation by day,

link 1D, and hour

Monthly data
collection

l

Monthly
speed profile

Monthly
>
- r ’

January
2014

December
2014

Hourly accumulation for
weekdays/weekends

collection

l

Quarterly
speed profile

Quarterly

First quarter
of 2014

Fourth quarter
of 2016

Hourly accumulation for

weekdays/weekends

Quarterly data

g~ Yearly data
collection

Yearly
speed profile
per link

By hour on

Hourly
accumulation
on weekdays

/weekends

[Figure 4] How to construct speed profiles for each individual link

[Table 2] Formats of speed profile DB (example)

LinkID(Lvé .~ Weekdays/ ~Time Speed profile [cases/hour)

criteria) Weekends ofday | Total 1km/h 2km/h 149km/h 150km/h
41230004401 2015  Weekdays Oam-lam| 12 0 0 1 0
41230004401 2015  Weekdays lam-2am| 15 0 0 2 0

41230004401

2015

Weekdays  2am-3am

17 0

0
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O Frequency and intensity of congestion

m The frequency and intensity of congestion refer to the proportion of vehicles undergoing

congestion among the total number of vehicles

< 30
g Frequency and intensity of congestion (%)
é_ 25 _ Number of vehicles undergoing congestion [A)
o .
& Total number of vehicles (A+B)
20
15
10
05
Sum of the areas
. =1.0
" (Congestion) '
0.0 -

0 0 20 3 40 & 60 70O 8 9 100 110 120 130 140 160 160
Speed (km/h)

[Figure 5] Method for calculating frequency and intensity of congestion

© CO02 emissions

m "Establishment of a Climate Change Responding System for Transportation Sector (1) -
Development of Bottom-up Type GHGs Emission Factors for Vehicles” suggests CO2 emission

factors for all vehicles.

m The emission factors suggested are comprised of speed functions, and applied differently in

accordance with the vehicle types and fuel types.

® |n order to enhance accuracy of CO2 emission calculation, the basic units of CO2 emission are

decided based on emission efficient equations considering road occupancy rates by vehicle type
and fuel type.

m The CO2 emission volume is calculated based on CO: emission basic unit, expanded traffic

volume for a link, vehicle composition ratio and length of a link.

= CO> emission volume (g) = CO2 emission factors by vehicle type (g/km) X vehicle kilometers
traveled (vehicle*km)



© Volume of particulate matter emissions

m A Guidebook on How to Calculate National Air Pollutants Emission (IIl), (National Institute of
Environmental Research, 2013) suggests emission factors of air pollutants (CO, VOC, NOx, PM)

for all types of vehicle.

m Just as in the case of CO2 emission factors, particulate matter emission factors are also

comprised of speed functions, and applied differently according to vehicle types and fuel types.

= Volume of particulate matter (g) = emission factors by vehicle type (g/km] X vehicle kilometers

traveled (vehicle*km)

04_Notes for the Result Values of This Study

m [ndexes presented in this study are not official statistics. indexes from other institutions may differ
from those in this study as they may be produced based on different calculation methods and data.
-Indexes in the study are produced by usingindependently developed index calculation method

and based on navigation data obtained from K-BiewT (www.viewt.ktdb.go.kr).

m Different criteria and scopes are applied to indexes in this study for year 2014, 2015 and 2016, as the
indexes have different criteria and scopes due to yearly changing road networks situations (such as

changes in road type and change/establishment/expansion of administrative division, etc.).

m Different data aggregation and production methodologies could bring about different index

results.
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01_Transport Status by Road in the Perspective
of Vehicle Mobility

1) Traffic Volumes by Road

Expressways National highways Special/Metropolitan
city roads
Average daily traffic Average daily traffic Average daily traffic

25,57 4vehicles/day 7,02 3vehicles/day 1 4'026vehicles/day

Urban Government-aided Local City/County
expressways provincial roads highways roads

Average daily traffic Average daily traffic Average daily traffic Average daily traffic

47,695vveicles/iay 3,407 vehictes/day 1,46 Jvehicles/day 5,16 bvehicles/day

% Based on 2016 weekdays Legend (Average daily traffic)
0 150,000

vehicle/day



© Which expressways are traveled by freight vehicles the most?
(Expressways used by more than 5,000 freight vehicles per day)

Legend(Average daily truck traffic)

5,000

% Based on 2016 weekdays Trucks/day

© Which national highways are traveled by freight vehicles the most?
(National highways used by more than 2,000 freight vehicles per day)

40,000
Trucks/day

Legend|Average daily truck traffic)

2,000
% Based on 2016 weekdays : Trucks/day

20,000
Trucks/day
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2) Travel Speed by Road

. i Special/Metropolitan
Expressways National highways city roads
Average daily travel speed Average daily travel speed Average daily travel speed
94.8km/h 62.8km/h 35.2km/h

Urban Government-aided Local City/County
expressways provincial roads highways roads

Average daily travel speed  Average daily travel speed  Average daily travel speed  Average daily travel speed

70.3km/h 52.6km/h 50.8km/h 41.4km/h

% Based on 2016 weekdays, The figure illustrates average speed during Legend (Average travel speed)
afternoon peak hours (18:00-19:00) I I
% The presented daily average speed refers to the day before 0 130

km/h



© Which sections of the expressways face speeding the most?

Upward direction

»

I~ §

g
) ’{ :r-“_./u el

e

e

Downward direction

A

e

% Speeding is defined as vehicles traveling at over 130 km/h.

% The figure illustrates the proportion of the number of vehicles Legend (Rate of speed)
speeding over 130km/h out of the total number of vehicles. |
% Based on 2015 weekdays Low High

% The thicker the line and the darker the red color, the higher the
speeding rate
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3) Vehicle Kilometers Traveled (VKT) by Road

. . Special/Metropolitan
Expressways National highways P ./ P
city roads
Daily vehicle kilometers traveled Daily vehicle kilometers traveled Daily vehicle kilometers traveled

1 50'31 9million vehicles-km 1 1 7'427million vehicles-km 84'958million vehicles-km

Urban Government-aided Local City/County
expressways provincial roads highways roads

Daily vehicle kilometers traveled Daily vehicle kilometers traveled Daily vehicle kilometers traveled Daily vehicle kilometers traveled

3 0 - 5 5 2million vehicles-km 1 3 - 6 8 I7million vehicles-km 2 0 - 8 9 8million vehicles-km 6 9 - 3 1 2millian vehicles-km

% Based on 2016 weekdays Legend (Vehicle kilometers travelled (VKT))
0 150,000

vehicles-km



© Which towns, townships or districts have higher traffic volume during weekdays

compared to weekends?

During weekdays, traffic volume is
usually concentrated in urban areas.

(Total of 101 towns, townships and districts)

Ranking Name gf city/ Name of.cit.y/ Difference. in VKT
province county/district (10,000 vehicles-km)

1 Gyeonggi  Bundang-gu, Seongnam 13.0

2 Gyeonggi Pyeongtaek 11.3

3 Gyeonggi Uiwang 10.6

4 Gyeonggi Danwon, Ansan 8.6

5 Gyeonggi Gunpo 8.0

b Seoul Seodaemun 6.3

7 Gyeonggi Sangnok, Ansan 6.0

Legend Difference in VKT) 8 Seoul Dongjak 6.0
o Py 9 Gyeonggi  Sujeong, Seongnam 58
vehicles-km - vehicles-km 10 Incheon Seo-gu 55

% Weekdays VKT - Weekends VKT 3 In 2015

© Which towns, townships or districts have higher traffic volume during weekends

compared to weekdays?

During weekends, traffic volume is
usually concentrated in rural areas.

(Total of 145 towns, townships and districts)

Ranking Name (_)fcity/ Name of_city/ Difference_ in VKT
province county/district (10,000 vehicles-km)
1 Gyeonggi Icheon 263
2 Gangwon Wonju 24.5
3 Gyeongbuk Yeongcheon 223
4 Gyeongbuk Gyeongju 22.1
5 Gyeongbuk  Buk-gu, Pohang 21.0
6 Gangwon Gangneung 18.6
7 Gyeonggi Yeoju 18.2
Legend (iference in VK] 8 Ulsan Ulju 18.1
o m 9 Gangwon Hoengseong 165
tkm vehicles-km 10 Gyeongbuk Cheongdo 15.9

% Weekdays VKT - Weekends VKT 3 In 2015
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02_Transport Status by Region in the Perspective
of Vehicle Mobility

1) Transport Status of Seoul Metropolitan City (in 2016)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

————
Government-aided provincial roads

Local highways
City/County roads

[ = — Average Average £=3| == Frequency and intensity
oﬁoﬁ ® traffic volume speed ﬁ | ﬁ of traffic congestion
(Vehicle/day) (km/h) (%)
24,930 .
22,282 55.9 °7.2 553
48.3 . 50.4
National 37.7 National 43.1 National
average - average average
7,988 7,887 | ] ]
Seoul 35.4 Seoul Seoul
||
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
h PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
53,483 47,783 4164 12.498.827 10,662,614
) 341.7
Weekdays Weekends Weekdays Weekends Weekdays Weekends
[11.0% compared to (9.9% compared to [10.3% compared to (10.7% compared to [12.2% compared to [11.0% compared to
the nationwide results) ~ the nationwide results) the nationwide results)  the nationwide results) the nationwide results]  the nationwide results]



2) Transport Status of Busan Metropolitan City (in 2016)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

o Average Average Frequency and intensity
foié)' traffic volume speed of traffic congestion
(Vehicle/day) (km/h) (%)
55.9 57.2
18,568 18,464 483 49.2 3 471
National 43.3 45.9 National National
7,988 7,887 average average average
_— — _—
Busan Busan Busan
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Jehicte PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
23,143 22,972 180.4 159.0 5,274,514 5,075,897
Weekdays Weekends Weekdays Weekends Weekdays Weekends
4.8% compared to (4.8% compared to (4.5% compared to 5.0% compared to (5.2% compared to (5.3% compared to

the nationwide results)  the nationwide results) the nationwide results) the nationwide results] the nationwide results) ~ the nationwide results)
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3) Transport Status of Daegu Metropolitan City (in 2016)

o . Average
CE® traffic volume
(Vehicle/day)
17,791 17,513
National
7,988 7,887 average
—_—
Daegqu
Weekdays Weekends
Vehicle
kilometers travelled
(1,000 vehicles-km)
20,883 20,543
Weekdays Weekends

4.3% compared to [4.3% compared to
the nationwide results)  the nationwide results)

Average
speed
(km/h)
55.9 57.2
44.7 National
43.1 average
—
Daegu
Weekdays Weekends
PM-10
(kg/day)
162.4 145.1
Weekdays Weekends

4.0% compared to
the nationwide results)

4.5% compared to
the nationwide results)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads
————
Government-aided provincial roads
Local highways

City/County roads

Frequency and intensity
of traffic congestion

(%!

483 49.2 434 453
National
average
—

Daequ

Weekdays Weekends

CO2
(kg/day)
4,739,721 4,531,396
Weekdays Weekends

[4.6% compared to [4.7% compared to
the nationwide results)  the nationwide results]



4) Transport Status of Incheon Metropolitan City (in 2016)

————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

[ —_ Average Average ,Q;,j i PP Frequency and intensity
@)\ ® traffic volume speed ﬁ | ﬁ of traffic congestion
(Vehicle/day) (krn/h) (%)
55.9 57.2
483
13,515 oA Sl 408
- 11,485 National 43.4 453 National National
7,988 7,887 average average average
— — —
Incheon Incheon Incheon
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
23,494 19,962 195.7 147.6 5,245,196 4,305,687
Weekdays Weekends Weekdays Weekends Weekdays Weekends

[4.8% compared to
the nationwide results)

(4.1% compared to
the nationwide results)

4.9% compared to
the nationwide results)

(4.6% compared to
the nationwide results)

[4.5% compared to
the nationwide results)

(5.1% compared to
the nationwide results)
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5) Transport Status of Gwangju Metropolitan City (in 2016)

= Average
CEO® traffic volume
(Vehicle/day)
13,491 12,639 National
7,988 7,887 average
]
Gwangju
Weekdays Weekends
Vehicle
kilometers travelled
(1,000 vehicles-km)
12,850 12,035
Weekdays Weekends

[4.8% compared to (6.1% compared to
the nationwide results)  the nationwide results)

55.9

Weekdays

82.6
Weekdays

(2.1% compared to
the nationwide results)

Average
speed

(km/h)
57.2

48.0
National
average

|
Gwangju

Weekends

PM-10

(kg/day)

70.2
Weekends

[2.2% compared to
the nationwide results)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

————
Government-aided provincial roads
Local highways

City/County roads

Frequency and intensity

of traffic congestion
(%)
48.3 44.2 431 413
National
average
—
Gwangju
Weekdays Weekends
CO2
(kg/day)
2,873,495 2,586,077
Weekdays Weekends

(2.8% compared to (2.7% compared to
the nationwide results)  the nationwide results)



6) Transport Status of Daejeon Metropolitan City (in 2016)

= Average
CE® traffic volume
(Vehicle/day)
14415 13,543 National
7,988 7,887 average
—
Dagjeon
Weekdays Weekends
Vehicle
kilometers travelled
(1,000 vehicles-km)
12,225 11,486
Weekdays Weekends

[2.5% compared to (2.4% compared to
the nationwide results] ~ the nationwide results)

Average
speed
(km/h)
55.9 57.2
505 51.8
National
average
—
Dagjeon
Weekdays Weekends
PM-10
(kg/day)
51.6 44.1
Weekdays Weekends

(1.3% compared to (1.4% compared to
the nationwide results]  the nationwide results)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads
Local highways

City/County roads

Frequency and intensity
of traffic congestion

(%)

48.3
43.4 431 494
National
average
—
Dagjeon
Weekdays Weekends
CO2
(kg/day)
2,588,700 2,365,351
Weekdays Weekends

[2.5% compared to [2.5% compared to
the nationwide results)  the nationwide results)
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7) Transport Status of Ulsan Metropolitan City (in 2016)

Average
® traffic volume

(Vehicle/day)

National
10,160 7887 10,124 average

7,988 ,
|
Ulsan

Weekdays = Weekends
Vehicle
kilometers travelled
(1,000 vehicles-km)
10,271 10,215
Weekdays Weekends

[2.1% compared to [2.1% compared to
the nationwide results) — the nationwide results)

Average
speed
(km/h)
55.9
482 497
National
average
|
Ulsan
Weekdays Weekends
PM-10
(kg/day)
87.4 71.8
Weekdays Weekends

(2.2% compared to (2.2% compared to
the nationwide results)  the nationwide results)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

————
Government-aided provincial roads
Local highways

City/County roads

ﬁif} Frequency and intensity
ﬁ | ﬁ of traffic congestion

(%)

48.3
bt 431 494
National
average
—
Ulsan
Weekdays  Weekends
CO2
(kg/day)
2,189,760 2,069,560
Weekdays Weekends

[2.1% compared to [2.1% compared to
the nationwide results) ~ the nationwide results)



8) Transport Status of Sejong Special Self-governing City (in 2016)

o Average
CERO® traffic volume
(Vehicle/day)
National
7,988 7,887 average
6,714 6,393
H OE
Weekdays Weekends
Vehicle
kilometers travelled
(1,000 vehicles-km)
2,943 2,803
Weekdays Weekends

(0.6% compared to (0.6% compared to
the nationwide results)  the nationwide results)

Average
speed
59.9 60.8 (km/h)
55.9 57.2
National
average
—
Sejong
Weekdays Weekends
PM-10
(kg/day)
19.7 13.3
Weekdays Weekends

(0.5% compared to (0.4% compared to
the nationwide results)  the nationwide results)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

Frequency and intensity

of traffic congestion
(%)
483
40.0 81
National
average
—
Sejong
Weekdays Weekends
CO2
(kg/day)
530,132 484,913
Weekdays Weekends

(0.5% compared to (0.5% compared to
the nationwide results)  the nationwide results)
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9) Transport Status of Gyeonggi Province (in 2016)

Average

o=
oﬁoﬁl" traffic volume

(Vehicle/day)

13,170 11,887 National
7,988 7,887 average
—
Gyeonggi
Weekdays Weekends
Vehicle

kilometers travelled

(1,000 vehicles-km)

138,969 125.375

Weekdays Weekends
(28.5% compared to (26.1% compared to
the nationwide results)  the nationwide results)

Average
speed
(km/h)
55.9 57.2
49.9 51.4
National
average
—
Gyeonggi
Weekdays Weekends
PM-10
(kg/day)
1,117.7
799.6
Weekdays Weekends

(27.8% compared to [25.0% compared to
the nationwide results)  the nationwide results]

———————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

———
Government-aided provincial roads
Local highways

City/County roads

-

Frequency and intensity
of traffic congestion

=

(%)

=
51.4
48.3
46.8 National
431 average
||

Gyeonqgi
Weekdays ~ Weekends
CO2
28,309,985 lkg/day)
24,571,239
Weekdays Weekends

(27.7% compared to (25.5% compared to
the nationwide results)  the nationwide results)



10) Transport Status of Gangwon Province (in 2016)

————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

[ —_ Average Average ,Q;,j i PP Frequency and intensity
foi) ® traffic volume speed ﬁ | ﬁ of traffic congestion
(Vehicle/day) (krn/h) (%)
55.9 58.4 572 585
483 43.6 43.1  43.0
National National National
7,988 7,887 average average average
3.081 3,856 . || | |
— Bl Gengron Gangwon Gangwon
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
15,338 19,113 108.0 99.6 2,974,466 3,552,640
Weekdays Weekends Weekdays Weekends Weekdays Weekends

[3.1% compared to [4.0% compared to
the nationwide results)  the nationwide results)

(2.7% compared to (3.1% compared to
the nationwide results)  the nationwide results)

[2.9% compared to (3.7% compared to
the nationwide results]  the nationwide results)
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11) Transport Status of Chungbuk Province (in 2016)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads
Local highways

City/County roads

[ —_ Average Average Frequency and intensity
oﬁoﬁ ® traffic volume speed of traffic congestion
(Vehicle/day) 62.0 (km/h) (%)
55.9 405 57.2
48.3
43.2 81
National National National
7,988 7,887 average average average
6,254 63% — —
- Chungbuk Chungbuk Chungbuk
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
25,083 25,474 234.4 187.6 5,121,876 5,010,750
Weekdays Weekends Weekdays Weekends Weekdays Weekends
(5.1% compared to (5.3% compared to (5.8% compared to (5.9% compared to (5.0% compared to (5.2% compared to

the nationwide results) ~ the nationwide results) the nationwide results)  the nationwide results) the nationwide results)  the nationwide results)



12) Transport Status of Chungnam Province (in 2016)

————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

Average Average 5, i PP Frequency and intensity
® traffic volume speed ﬁ | ﬁ of traffic congestion
(Vehicle/day) 61.8 63.2  (km/h) (%)
55.9 57.2
48.3
National National 445 431 37.1 National
average average average
7,988 4 174 7,887 4,907 | ||
: - Chungnam Chungnam Chungnam
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
29.924 33,491 267.9 224.9 5,949,581 6,354,301
Weekdays Weekends Weekdays Weekends Weekdays Weekends

(6.1% compared to (7.0% compared to
the nationwide results)  the nationwide results)

[6.7% compared to 7.0% compared to
the nationwide results)  the nationwide results)

(5.8% compared to (6.6% compared to
the nationwide results)  the nationwide results)
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13) Transport Status of Jeonbuk Province (in 2016)

Average
® traffic volume

(Vehicle/day]

National
7,988 7,887 average
3,931 4,197  —
- - Jeonbuk
Weekdays Weekends
Vehicle
kilometers travelled
(1,000 vehicles-km)
20,960 22,356
Weekdays Weekends

(4.3% compared to 4.6% compared to
the nationwide results)  the nationwide results)

Average
speed
604 (km/h)
550 ol 57.2
National
average
—
Jeonbuk
Weekdays  Weekends
PM-10
(kg/day)
197.9 151.5
Weekdays Weekends

4.9% compared to [4.7% compared to
the nationwide results)  the nationwide results)

==

48.3

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

————
Government-aided provincial roads

Local highways
City/County roads

Frequency and intensity
of traffic congestion

(%)

41.5 43.1
343 National
average
_—
Jeonbuk
Weekdays Weekends
CO2
(kg/day)
4,288,636 4,356,613
Weekdays Weekends

4.2% compared to

(4.5% compared to

the nationwide results)  the nationwide results)



14) Transport Status of Jeonnam Province (in 2016)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

=y Average Average =2 = Frequency and intensity
oﬁ) ® traffic volume speed ﬁ | ﬁ of traffic congestion
(Vehicle/day) 62.1 62.9 (km/h) (%)
55.9 57.2
48.3 42.0 43.1
National National 369 National
7,988 7,887 average average average
3,258 3,767 —_— —
| - Jeonnam Jeonnam Jeonnam
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
21,623 24,977 184.4 154.4 4,168,079 4,587,916
Weekdays Weekends Weekdays Weekends Weekdays Weekends

[4.4% compared to (5.2% compared to
the nationwide results)  the nationwide results)

4.6% compared to (4.8% compared to
the nationwide results)  the nationwide results)

[4.1% compared to 4.8% compared to
the nationwide results]  the nationwide results)
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15) Transport Status of Gyeongbuk Province (in 2016)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

————
Government-aided provincial roads
Local highways

City/County roads

[0 —_ Average Average ﬂiﬁ Frequency and intensity
ﬁ)}' traffic volume speed ﬁlﬁ of traffic congestion
(Vehicle/day) (km/h) (%)
55.9 58.3 57.2 59.3
483 479
National National 43.1 41.1 National
7,988 7,887 average average average
437 810 Gyeongbuk Gyeongbuk Gyeongbuk
- - yeongbul yeongbul yeongbul
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
36,053 39,386 344.2 276.7 7,190,297 7,472,482
Weekdays Weekends Weekdays Weekends Weekdays Weekends

7.4% compared to 8.2% compared to
the nationwide results)  the nationwide results)

8.5% compared to 8.7% compared to
the nationwide results]  the nationwide results]

7.0% compared to 7.7% compared to
the nationwide results) the nationwide results]



16) Transport Status of Gyeongnam Province (in 2016)

Average
® traffic volume

(Vehicle/day)

National
7,887 4877 average

- Gyeongnam

Weekends

7,988 6,189

Weekdays

Vehicle
kilometers travelled

(1,000 vehicles-km)

36,780 40,857

Weekdays Weekends
[7.5% compared to (8.5% compared to
the nationwide results]  the nationwide results)

Average
speed
(ken/h)
559 557 572 563
National
average
—
Gyeongnam
Weekdays Weekends
PM-10
(kg/day)
341.4 2903
Weekdays Weekends

8.5% compared to (9.1% compared to
the nationwide results)  the nationwide results)

————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

——————
Government-aided provincial roads

Local highways
City/County roads

== Frequency and intensity
ﬁlﬁ of traffic congestion

(%)

48.3 480 431 429
National
average
_—
Gyeongnam
Weekdays Weekends
CO2
(kg/day)
7,514,835 7,964,799
Weekdays Weekends

7.4% compared to 8.3% compared to
the nationwide results)  the nationwide results)
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17) Transport Status of Jeju Special Self-Governing Province (in 2016)

————————
Expressways
Urban expressways

National highways

Special/Metropolitan city roads

————
Government-aided provincial roads
Local highways

City/County roads

Average Average =8| 2= Frequency and intensity
® traffic volume speed ﬁlﬁ of traffic congestion
(Vehicle/day) (km/h) (%)
559 57.2
87 49.8 483 473 43q 466
National National National
7,988 7,887 average average average
3.229 2405 - e
[~ | ’- Jeju Jeju Jeju
Weekdays Weekends Weekdays Weekends Weekdays Weekends
Vehicle
. PM-10 CO2
kilometers travelled
(1,000 vehicles-km) (kg/day) (kg/day)
3,132 2,350 34.2 20.0 775,980 566,278
Weekdays Weekends Weekdays Weekends Weekdays Weekends
(0.6% compared to (0.5% compared to (0.8% compared to (0.6% compared to (0.8% compared to (0.6% compared to

the nationwide results)  the nationwide results)

the nationwide results)  the nationwide results)

the nationwide results)  the nationwide results)



03_Traffic Congestion in the Perspective
of Vehicle Mobility

1) Changes in Congested Area by Road Class

2014 2015 2016

Proportion of Proportion of Proportion of

conggsted areas 8-39% conggsted areas 8- 27% conggsted areas 1 1 .84%
The areas where

average speed is
lower than 70 km/h
at least for an hour
throughout a day
were selected as
congested areas

2014 2015 2016
Proportion of Proportion of Proportion of

congested areas 7-83% congested areas 7- 53% congested areas 7-44%
The areas whose
average speed is
lower than 30 km/h
at least for an hour
throughout a day

were selected as
congested areas.

2014 2015 2016

Proportion of Proportion of Proportion of
congested areas 5-89% congested areas 6- 1 4% congested areas 6- 1 9%

The areas where
average speed is
lower than 20 km/h
at least for an hour
throughout the day
were selected as
congested areas
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2) Status of Traffic Congestion in Seoul Metropolitan City

© How have congested areas of Seoul changed by year?

2014 2015 2016

congestod areas 1947 % congestedareas & 1.9 1% congestod areas 2.2 1 8%

% Targets were expressways, urban expressways, and special/metropolitan city roads.

% Congestion reference speed: Less than 40 km/h for expressways; less than 30 km/h for urban expressways;
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas are selected as road sections that are lower than the congestion reference speed even in
one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Seoul change throughout a day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12 a.m

eonpetmess 8.0 7%  cnpisimeis D87 % congestetess 19.22%  cngroeares 1.41%

% Targets were expressways, urban expressways, and special/metropolitan city roads.

% Congestion reference speed: less than 40 km/h for expressways, less than 30 km/h for urban
expressways, and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city



3) Status of Traffic Congestion in Busan Metropolitan City

© How have congested areas of Busan changed by year?

2014 2015 2016

congested areas 8-96% congested areas 9-88% congested areas 10.36%

% Targets were expressways, urban expressways, and special/metropolitan city roads.

% Congestion reference speed: less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas are selected as road sections that are lower than the congestion reference speed even in
one hour of 24 hours

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Busan changed throughout the day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12 a.m

Proportion of Proportion of Proportion of Proportion of
congested areas 3 . 34% congested areas 2 " 5 7% congested areas 7 " 9 9% congested areas 0 . 5 2%

% Targets are expressways, urban expressways, and special metropolitan city roads and metropolitan city roads.

% Congestion reference speed: less than 40 km/h for expressways, less than 30 km/h for urban
expressways, and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city
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4) Status of traffic congestion in Daegu Metropolitan City

© How have congested areas of Daegu changed by year?

2014 2015 2016

congested areas 9-34% congested areas 9-446% congested areas 10.26%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference
speed even in one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Daegu changed throughout a day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12 a.m

Proportion of Proportion of Proportion of Proportion of
congested areas 2 . 9 2% congested areas 0 . 94% congested areas 7 . 1 4% congested areas 1 " 0 2%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressway, less than 30 km/h for urban expressway,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city



5) Status of traffic congestion in Incheon Metropolitan City

© How have congested areas of Incheon changed by year?
2014 2015 2016

congested areas 8-96% congested areas 9-88% congected areas 10.36%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference
speed even in one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Incheon changed throughout a day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12 a.m

Proportion of Proportion of Proportion of Proportion of
congested areas 2 -85% congested areas 2 . 00% congested areas 6 . 1 6% congested areas 0 . 59%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

s Congestion reference speed: Less than 40 km/h for expressway, less than 30 km/h for urban expressway,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city
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6) Status of Traffic Congestion in Gwangju Metropolitan City

© How have congested areas of Gwangju changed by year?
2014 2015 2016

Proportion of Proportion of Proportion of
congested areas 9-52% congested areas 8-73% congested areas 7-80%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference
speed even in one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Gwangju changed throughout a day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12 a.m

Proportion of Proportion of Proportion of Proportion of
congested areas 2 . 74% congested areas 0 . 32% congested areas 7 . 02% congested areas 0 . 5 1 %

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

3 Congestion reference speed: Less than 40 km/h for expressway, less than 30 km/h for urban expressway,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city



7) Status of Traffic Congestion in Daejeon Metropolitan City

© How have congested areas of Daejeon changed by year?
2014 2015 2016

Proportion of Proportion of Proportion of
congested areas 8.07% congested areas 6.70% congested areas 6-54%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference
speed even in one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Daejeon changed throughout a day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12 a.m

Proportion of Proportion of Proportion of Proportion of
congested areas 2 -43% congested areas 1 . 73% congested areas 5 -47% congested areas 0 . 58%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressway, less than 30 km/h for urban expressway,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city
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8) Status of Traffic Congestion in Ulsan Metropolitan City

© How have congested areas of Ulsan changed by year?
2014 2015 2016

Proportion of Proportion of Proportion of
congested areas 4.41 % congested areas 4.36% congested areas 3. 94'%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

s Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference
speed even in one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city

© How have congested areas of Ulsan changed throughout a day? (one weekday in 2015)

Morning peak hours Afternoon Afternoon peak hours Night
7:00-9:00 a.m. 1:00-3:00 p.m. 6:00-8:00 p.m. 10 p.m.-12a.m

Proportion of Proportion of Proportion of Proportion of
congested areas 1 . 04% congested areas 0 " 76% congested areas 2 " 9 1 % congested areas 0 .45%

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressway, less than 30 km/h for urban expressway,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city



9) Characteristics of Traffic Congestion of Seven Special and
Metropolitan Cities

© Which city has the highest proportion of congested areas among metropolitan
cities? (in 2016)

Proportion of congested
22.78 areas in Seoul 22.78%!

10.36 10.26 10.36

3.94

Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan

Proportion of congested 1 0 . 3 6°/o Proportion of congested 1 0 . 2 6% Pro;;(r):;(;ninolfncc(r)]r;goisted 1 0 . 3 6 %

areas in Busan areas in Daegu

Proportion of congested 7 800/0 Proportion of congested 6 5 40 % PTOP(;?;’;?:: ﬁ%r;%ested 3 9 4%
L] = -

areas in Gwangju

areas in Daejeon

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference

speed even in one hour of 24 hours.
% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city
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© How long would they be if congested areas are aggregated? (in 2016)

24-hour-a-day 2,040

(km)
Morning peak hours 7:00~9:00 a.m. 254 AW ======= 24-hour-a-day
seoul  Midday 1:00-3:00 p.m. 188 2000 - gy m oo
Moo peakhours 60060pm 508 o M
Night 10:00 p.m.~12 a.m. 31 so0 - N . 7777777777777777
24-hour-a-day 492 0 i - B e
Morning peak hours 7:00~9.00 a.m 57 Seoul Busan  Daegu Incheon Gwangju Daejeon  Ulsan
Busan Midday 1:00-3:00 p.m. 54 (k)
Afternoon peak hours 6:00-8:00 p.m. 129 e
Night 10:00 p.m.~12 a.m. 7 o
24-hour-a-day 363 150 -
Morning peak hours 7:00~9:00 a.m. 40 123
Daegu Midday 1:00-3:00 p.m. 25
Seoul  Busan  Daegu Incheon Gwangju Daejeon  Ulsan
Afternoon peak hours 6:00-8:00 p.m. 131
Night 10:00 p.m.~12 a.m. 6 o
24-hour-a-day 635 200 -~ Midday 1:00-3:00 p.m.
Morning peak hours 7:00~9:00 a.m. 76 ) =9 |F========== == == == ========-
Incheon  Midday 1:00-3:00 p.m. 48 122 N
Afternoon peak hours 6:00-8:00 p.m. 187 o - 7. 77777777777777777777777
Night 10:00 p.m.~12 a.m. 16 0 || Lo B
2A—h0ur—a—day 164 Seoul  Busan  Daegu Incheon Gwangju Daejeon  Ulsan
Morning peak hours 7:00~9:00 a.m. 21 o)
Gwangju Midday 1:00-3:00 p.m. 10 600 Afternoon peak hours 6:00-8:00 p.m.
Afternoon peak hours 6:00-8:00 p.m. bt igg N
Night 10:00 p.m.~12 a.m. 3 30
24-hour-a-day 214 200 P e
Morning peak hours 7:00~9:00 a.m. 23 103 B 77.".77 . e e
Daejeon Midday 1:00-3:00 p.m. 25 Seoul Busan  Daegu Incheon Gwangju Daejeon  Ulsan
Afternoon peak hours 6:00-8:00 p.m. 55
Night 10:00 p.m.~12 a.m. 4
24-hour-a-day 110
Morning peak hours 7:00~9:00 a.m. "
Ulsan Midday 1:00-3:00 p.m. 10
Afternoon peak hours 6:00-8:00 p.m. 28
Night 10:00 p.m.~12 a.m. 2 0 Seoul Busan  Daegu Incheon Gwangju Daejeon Ulsan

% Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Congested areas indicates road sections that have lower vehicle travel speed than the congestion reference
speed even in one hour of 24 hours.

% Proportion of congested areas = Sum of congested kilometers / Total length of roads in the city



© How long would be the total VKT (vehicle kilometers traveled) of vehicles
undergoing congestion? (in 2016)

VKT of the vehicles undergoing congestion on all roads, Weekday/weekends

3,233 (Unit: 1,000 vehicles/km)

[ Weekdays
[ Weekends

314
45

Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan

VKT of the vehicles undergoing congestion on expressways, Weekday/weekends

(Unit: 1,000 vehicles/km)
I Weekdays

582 [ Weekends
400
248
48
CEEE eem 3 00 - ' 245 o 00
Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan

VKT of the vehicles undergoing congestion on urban expressways, Weekday/weekends

(Unit: 1,000 vehicles/km)
I Weekdays

1,495 | Weekends
374 262
161 71 6 4
 — 3 ' 0 0 ' 0 1 ' ' 0 0 ‘
Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan

VKT of the vehicles undergoing congestion on special metropolitan city roads and metropolitan cities roads, Weekday/weekends

(Unit: 1,000 vehicles/km)

1,156 I Weekdays
[ Weekends
i 384
334
186 213 178
- 112 84 40 125 go 40 g
Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan

s Expressways, urban expressways, and special/metropolitan city roads were reviewed.

% Congestion reference speed: Less than 40 km/h for expressways, less than 30 km/h for urban expressways,
and less than 15 km/h for special metropolitan city roads and metropolitan city roads

% Road sections where vehicles move slower than the congestion reference speed were selected as congested areas.

% Length of each congested area and its traffic volume are multiplied to produce total vehicle kilometers traveled
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© How large would the difference be between the average speed on weekday
mornings and weekend mornings? (in 2016, 8:00 a.m.-9:00 a.m)

Approximately

3 7.1 km/n
é‘; Average speed Increased Average speed
28.6 km/h 35.7 km/h

Approximately

g 5.6 km/h
5 Average speed Increased Average-speed
33.0 km/h 38.6 km/h

Approximately

?;; 4.9 km/n
(DG Average speed Increased Average speed
32.9 km/h 37.8 km/h

= Approximately

3 6.0 km/h
E Average speed Increased Average speed
£ 31.3km/h g 37.3«m/n

= Approximately

=2 4.6 xm/n
g Average speed Increased Average speed
o 33.9. km/h 39.5 km/h

= Approximately

S 5.2 km/h
S‘? Average speed Increased Average speed
o 33.8 km/h 39.0 km/h

Approximately

g 3.4 km/h
:ﬂ) Average speed Increased Average speed

39.2 km/h 42.6 km/h

#% The figure illustrates the congested areas of expressways, urban expressways and special metropolitan
roads and metropolitan cities roads between 8:00 a.m. and 9:00 a.m. on weekdays and weekends.

% Congestion reference speed: Less than 40 km/h for expressways, Less than 30 km/h for urban expressways,
Less than 15 km/h for Special/Metropolitan city roads



©O Night fever on weekends (in 2016, 3:00 a.m.-4:00 a.m.)

Approximately

96,766

VKT vehicles-km
</ 783,682 Increased

vehicles-km

Seoul

vehicles-km

Approximately
g 140,475
g VKT vehicles-km VKT
- 248,642 kbl 389,117 .
vehicles-km vehicles-km
. Approximately
) 165,796
% \A VKT vehicles-km VKT
- 310,402 [EhEae 476,198
vehicles-km —> vehicles-km
= Approximately
S 36,216
: o Nl 2
£ 191,765 227,981
vehicles-km vehicles-km
=l Approximately
z 96,766
g 23\1/K‘;92 vf:ci(r:lefg:dm 32\éK';58
(O]
vehicl'es—km vehicl:es-km
= Approximately
g 35,284
]
(] 237,657 272,941
vehicl:as—km vehicl'es-km
“ Approximately
< o 22,690
:ﬂ) j— VKT vehicles-km
Increased

59,752

vehicles-km

i
—> Vi hic'les-km

% The figure above presents road with more than 500 vehicles/hour during 3-4 am in the morning.
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04_Transport Environments in the Perspective
of Vehicle Mobility

1) How Much PM (Particulate Matter) is Produced by Vehicle Traffic?

© Daily total PM emissions
volume by city/province

) . ) Emissions of
(¢}
- :g%g::‘ Ranking  City/Province PM (kg/day)
Incheon.:» Uk, 1 Gyeonggi 1,572
243 gitay Gyeonggi 2 Seoul 585
1,572 3 Gyeongbuk 504
Chungbuk 4 Gyeongnam 486
332ig/day 5 Chungnam 368
o~
Chungro 2371&[,'? GVESLS,Z‘,"‘ 6 Chungbuk 332
368y odon 7 Jeonbuk 280
SS'kQ,ﬁ, 8 Busan 243
9 Incheon 243
Jeonbuk L 10 Jeonnam 236
280 kg/day Ulsan 1 Daegu 208
Gyeongnam N2 ey 12 Gangwon 187
- 486kgrday
Gwangju 13 Ulsan 132
b S 14 Gwangu 102
oot B
x Based on 2Q16 weekdgggz::‘ Legend (kg/day) 15 Daejveon 6o
o T ; s 16 Jeju 62
% This figure is basethOn calculatior. of a total | ;
road length of 97,758/ k: 27 1572 17 Sejong 27
Total 5,632
© PM emissions volume per 1 km © Daily total PM emissions volume
by city/province by road class
. . . Emissions of PM . Emissions of ~ Emissions of PM
Ranking ~ City/Province  Length (km) er 1kg (kg/day) Ranking Road class PM (kgfday)  per Tkm (km/day)
1 Seoul 3,241 018 1 Expressways 1,669 018
2 Busan 1,914 013 2 National highways 1,439 013
3 Daegu 1,680 012 3 Roads in cities/counties 889 0.12
4 Dagjeon 1178 01 4 Special/Metropolitan city roads 852 0.1
5 GWanng 1,254 01 5 Local hlghWayS 324 0.1
6  Incheon 2,483 0.08 6 ngjgrsrfgﬁfmyds 278 0.08
7 Gyeonggi 16,083 008 7 provincial roads 182 0.08
8 Ulsan 1574 0.06 Total 5,632 0.06
9  Gyeongnam 9,708 0.05 L
10 Sejong 637 005 © PM emissions volume per 1km by road class
11 Chungbuk 6,630 0.04 . Emissions of PM
12 Chungnam 8,276 0.04 Rankng Road class Length (km) per 1kg (kg/day)
13 Jeju 1,753 0.04 1 Urban expressways 906 0.31
14  Gyeongbuk 13,598 0.04 2 Expressways 8,894 019
15 Jeonbuk 8,567 0.03 3 Special/Metropolitan city roads 8,242 01
16 Gangwon 9,303 0.02 4 National highways 27,035 0.05
17 Jeonnam 9,879 0.02 5 Roads in cities/counties 19,768 0.04
Government-aided
Total 97,758 0.05 6 provincial roads 6,831 0.03
7 Local highways 23,717 0.01




2) How Much CO02 (Greenhouse Gases) is Produced by Vehicle Traffic?

Gangwon

A 5,011 ton/day

17,565 ton/day
Gyeonggij
39,248 ton/day

Chungbuk
7,253 ton/day

Incheon
6,469 ton/day

Sejong
704 ton/day
Daejeon
3,558 ton/day

Jeonbuk
6,080 ton/day

Chungnam
8,157 ton/day

Daegu

Gyeongnam
10,751 ton/day

Gwangju
3,484 ton/day

Jeo
5,279 ton/ddy

% Based on 2016 weekdays
% This figure is based on calgulation‘of a total
road length of 97,758 km,

© CO2 emissions volume per km
by city/province

Gyeongbuk
10,447 ton/day

6,004 ton/day

© Daily CO2 emissions volume

by city/province
Rkng  City/Province Em's(ts(')‘r’]’/‘: :yf) C02
1 Gyeonggi 39,248
2 Seoul 17 565
3 Gyeongbuk 10,751
4 Gyeongnam 10,447
5 Chungnam 8,157
6 Chungbuk 7,253
7 Jeonbuk 7,069
8 Busan 6,469
Ulsan 9 Incheon 6,080
3,208 ton/day 10 Jeonnam 6,004
1 Daegu 5,279
Busan 12 Gangwon 5,011
7,069 ton/day 13 Ulsan 3558
14 Gwangju 3,484
Legend [ton/day) 15 Daejeon 3,208
16 Jeju 1,385
704 39,248 17 Sejong 704
Total 141,672

© Daily total CO: emissions volume
by road class

Ranking ~ City/Province  Length (km) Eg:':imfo%flgﬁ
1 Seou 3,241 542
2 Busan 1,914 3.69
3 Daegu 1,680 357
4 Daejeon 1,178 3.02
5 Gwangju 1,254 278
6 Incheon 2,483 261
7 Gyeonggi 16,083 244
8 Ulsan 1574 2.04
9  Gyeongnam 9,708 1.1
10 Sejong 637 111
11 Chungbuk 6,630 1.09
12 Chungnam 8,276 0.99
13 Jeju 1,753 0.79
14  Gyeongbuk 13,598 077
15 Jeonbuk 8,567 071
16 Gangwon 9,303 054
17 Jeonnam 9,879 0,53
Total 97,758 0.69

Emissions of CO2

Ranking Road class

(ton/day)

1 Expressways 39,585
2 National highways 34,245
3  Roads in cities/counties 27,351
4 Special/Metropolitan city roads 21,267

5 Local Highways 7,808
6 Urban expressways 7,033
7 Govemment—alded 4382

provincial roads
Total 141,672

© CO2 emissions volume per km by road class

Ranking Road class Length (km) E;nr':imiﬂlgﬁ
1 Urban expressways 906 8.62
2 Expressways 8,894 445
3 Special/Metropolitan city roads 8,242 332
4 National highways 27,035 127
5 Roads in cities/counties 19,768 1.08
Government-aided
6 provincial roads 6,831 064
7 Local highways 23,717 0.30
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3) Which Region Produces the
Most PM Emissions from
Freight Vehicles?

4) Which Region Accounts for
the Highest Proportion of PM
Emissions from Freight Vehicles?

Legend (kg/day)

pan -

60 114

Legend (kg/day)

28 4

Eumseong

Giripd i
Deogyang Goyang mvandy

Seo-glf Gangseo

Goesan y
Mungyeong
n
Siheung * Gwangiju ' Ao
SangroK.Ansans 4 fcfion
Giheung, Yongin
Hwaseong Gheoin, Yongin

ok Anseong

_ Sangj\i

1
Yeongdong e

L Gimcheon

Seobuk; Cheonan

Donghiam, Gheonan

Seongju

i Based 2016 weekdays %
s This figtlg is based on calculation of astetel
road length-of 97,768 km,

Bikgu
Sed-gu

Gyeongju

Buksgu

Gimhae
ngseo Buk-gu

3 Basedon 201§WéWdays
% This figure is Based on calculation of a total
road length of 97,758 km,

Jan ng

eong

Changnyeong

Haman

. . Emissions of
g Yol OGP
Truck

1 Gyeonggi Hwaseong 945

2  Gyeongnam Gimhae 794

3 Gyeonggi Pyeongtaek 762

4 Gyeonggi Siheung 751

5 Gyeonggi Anseong 56.0

6  Gyeongbuk Gyeongju 514

7 Gyeonggi Namyangju 514

8 Gyeonggi Icheon 496
. Deogyang,

9 Gyeonggi Goyang 479

10 Daegu Buk-gu 440
Dongnam,

11 Chungnam Cheonan 440

12 Busan Gangseo 432

) Cheoin,
13  Gyeonggi Yongin 425
Seobuk,

14 Chungnam Cheonan 423

15 Incheon Seo-gu 419

16  Gyeonggi Gimpo 415
) Sangrok,

17 Gyeonggi Ansan 40,7

18  Gyeonggi Paju 397

19  Gyeonggi Gwangju 39.0

20 Gyeonggi  Cineung, 38.0

Yongin

. Metropolitan  City/County Emissions of PJ?S&"%%"
Ranking city/Province  /District PM-10g/day) i
- Total Truck fomtucks

1 Jeonnam Wando 39 35 91%
2 Chungbuk Boeun 1839 125 90%
3 Gyeongbuk  Sangju 419 374 89%
4 Gyeongbuk Seongiu 145 129 89%
5 Gyeongnam Hapcheon 75 6.7 89%
6 Gyeongnam Geochang 56 50 89%
7 Gyeongbuk Gimcheon 393 350 89%
8 Gyeongbuk Goryeong 101 89 89%
9 Jeonnam Jangheung 6.3 56 89%
10  Jeonnam Jindo 28 25 89%
11 Gyeongbuk  Gunwi 8.1 72 89%
12 Gyeongbuk  Uiseong 108 91 88%
13 Chungbuk Yeongdong 148 130 88%
14 Gyeongnam Changnyeong 252 223  88%
15 Gyeongbuk Gumi 408 360 88%
16 Chungbuk Eumseong 274 242 88%
17 Gyeongnam  Haman 3564 312 88%
18 Gyeongbuk Yecheon 9.1 80 88%
19 Gyeongbuk Mungyeong 148 130 88%
20 Gyeongbuk Goesan 195 171 88%




05_Transport Safety in the Perspective
of Vehicle Mobility

© At which sections of the Gyeongbu Expressway (southbound lane) do the most vehicle
accidents occur?

Legend (case)

0

% The accident data represent the aggregation of accident records from 2008 to 2014.

© Which sections of the Gyeongbu Expressway (southbound lane) have the highest
accident rate?

Legend
(traffic accident rate)

0 30

% Accident rate is an index to compare the relative risk of traffic accidents (With simple counting of the
number of accidents, it is difficult to make a comparison among road sections as they have different
traffic volume, length, distance traveled, etc.)

% Accident rate is the annual number of accidents occurring per million vehicles-1 km

% Based on the average daily traffic volume of 2014

The number of accidents that occurred in the road section (numbers/year) .

s Accident rate (AR] = : : .
Annual average daily traffic of the road section (AADT] xLengths (km) x365 days
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© At which sections of the Gyeongbu Expressway (southbound lane) does speeding occur the most?

Legend
[Proportion of speeding)

0% 30%

% Speeding is defined as vehicles driving over 130 km/h.

% The figure illustrates the proportion of the number of vehicles speeding over 130 km/h out of the total
number of vehicles.

% The thicker the lines and the darker the red lines, the higher the proportion of speeding vehicles.

#% Analysis was conducted based on navigation data collected during weekdays in 2014.

© At which sections of the Gyeongbu Expressway (southbound lane) do drivers feel
the highest degree of fatigue?

Legend
[Percentage of fatiued-drivers|

0% 45%

#% It is defined that drivers feel fatigue in cases where they drive vehicles for more than two hours.

% The figure illustrates the proportion of drivers driving more than two hours out of the entire drivers.
% The thicker the lines and the darker the blue lines, the higher the proportion of long duration drivers.
% Analysis is conducted using navigation route data collected during weekdays in 2014.



06_Movements of the Nation in the Perspective
of Vehicle Mobility

1) Is Haeundae More Popular for Tourists in Winter than Summer?

- The total number of tourists in summer outweighs that in winter; but the number of regions
they come from in winter outweighs that in summer.

Summer Winter

N

Haeundae

% In 2015 % In 2015
» Summer : tourists coming from » Winter: tourists coming from
towns, townships and districts towns, townships and districts

2) Yeongjongdo Island is Visited by Tourists from all over the Nation
throughout the Year

Spring Summer Autumn Winter

.

opbuolbuoa

opbuolbuos
opbuoffuoa)
opbuofbuoap

% In 2015 % In 2015

» Tourists come throughout the year from all towns, townships and
districts across the nation
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3) Guess When is the Season of the Yeongdeok Snow Crabs Referred to
in the Figure below?

Jan. Dec.

Yeongdeok <*. ‘Yeongdeok Yeongdeok

% In 2015

4) How has the Distribution of Tourists on the East Coast, the West
Coast, and the South Coast of Korea Been Changing by Season?

5

Gyeongpo u Gyeongpo Gyeongpo
Beach Beach

Gyeongpo Beach
(East Sea)

> W 4
o
R

0
A ~ s o e

Daecheo#t 2% Daecheon

Daecheon Beach
(West Sea)

=
LT
="

x
et
g

Sygyae
<y 14 7"®== Namhae

Namhae Bridge
(South Sea)

®— Namhae

<y
35

% In 2015



5) Busy As a Beaver! Where Do People Working in Gangnam District
Usually Commute from? (8:00 a.m.-9:00 a.m.]

Deokyang, Goyang Nowon

0.35% 019% Namyangju

Seongbuk: Guri
0.18% Jungnang
Seodaemu yong50 pongdzemun 0.16% 2 05%
0.01% o 35% 031%
Gangseo Mapo
041%  093% ) 780/"590"9110"9 Guangin Sangdon
o Ghangin 4 oeor
Yangehi 22 2,08% Hanam
053% Vw"gdg“"gm 1 78%

Gwanak  21.64%
1.15% : Vo
Jungwon, nam
Gméagg;: " Sieong, Seongnam  0.22%
Manan, Anyang 2.34%
' 0.159
Siheung Dongah, Anyang
0.07% 061% BT
Uiwang 229%
Gunpo  0,69%
0.08% Suji, Yongin
Sangrok, Ansan 0.56%
0.03%
Yeongtong, Suwon
0.11% Kiheung, Yongin
In2014 T

In terms of people commuting by car

057%

Ranking

Metropolitan  City/Count
Lity_/Pr%vince ls[l)/istrict Y Entry rates
Seoul Seocho 21.6%
Seoul Songpa 6.3%
Gyeonggi Gwacheon 3.7%
Gyeonggi Sujeong, Seongnam 2.3%
Gyeonggi Bundang, Sungnam 23%
Seoul Seongdong 22%
Seoul Dongjak 2.1%
Seoul Gwangijin 2.1%
Gyeonggi Guri 2.0%
Seoul Yongsan 1.8%
Seoul ‘Yeongdeungpo 1.8%
Seoul Gangdong 1.2%
Seoul Gwanak 1.2%
Seoul Mapo 0.9%
Seoul Jung-gu 0.8%
Gyeonggi Uiwang 0.7%
Gyeonggi Dongah, Anyang 0.6%
Gyeonggi Namyangju 0.6%
Gyeonggi Suji, Yongin 0.6%
Seoul ‘Yangcheon 0.5%
Seoul Gangseo 0.4%
Seoul Jongno 0.3%
Gyeonggi Deokyang, Goyang 0.3%
Seoul Dongdaemun 0.3%
Gyeonggi  Jungwon, Seongnam 0.2%
Gyeonggi Giheung, Yongin 0.2%
Seoul Nowon 0.2%
Seoul Seongbuk 0.2%
Seoul Jungnang 0.2%
Gyeonggi Manan, Anyang 0.1%

6) Where Do Citizens of Gangnam District Commute to? (8:00 a.m.-9:00 a.m)

Nowon

0/20% Namyangju

0.03%

Jungnang, Guri
0200 0.25%

Gangseo . Mapo W o, ‘éeongdong Gangdong
0% 02 o 1.02%Gwangint 20%
Yeongdeungpo' 1 779% 1.88% [y
0.90% Dong;ak ASongpa oo
1.38% 281% ganied
1 Seocho
Gwanak 17 49%
N / e«g\ Jungwon, Seongnam
Manan Anyang 181% yliske Seongram- 0.22%
i 0/17%Dor gah Anyang %
S(l)hoe7|.|g/|°g 0.36% Bundang, Sungnam
Gunpo Uiwang  1.27%

0.10% 0,88% ' Suji, Yongin
Sangrok, Ansan 0.21%
0.03%

YYeongtong; Suwon

Gwonseon, Suwon 0-27% )
02% Kiheung, Yongin
0.

63% Cheoin, Yongin
0.06%

Hwaseong
0.21%

Pyeongtaek
In 2014 AR

In terms of people commuting by car

Ranking

XN Gs 0N =

Metropolitan

City/County

city/Province /District Exit rates
Seoul Seocho 17.5%
Seoul Songpa 29%
Gyeonggi Gwacheon 1.9%
Seoul Gwangjin 1.9%
Seoul Jung-gu 1.9%
Gyeonggi Sujeong, Seongnam 1.8%
Seoul Yongsan 1.8%
Seoul Dongjak 1.4%
Gyeonggi Bundang, Sungnam 13%
Seoul Gangdong 12%
Seoul Seongdong 1.0%
Seoul ‘Yeongdeungpo 0.9%
Gyeonggi Uiwang 0.9%
Seoul Gwanak 0.8%
Gyeonggi Kiheung, Yongin 0.6%
Seoul Jungnang 0.6%
Gyeonggi Dongah, Anyang 0.4%
Gyeonggi Anseong 0.3%
Seoul Gangseo 0.3%
Gyeonggi Suwon, Suwon 0.3%
Gyeonggi Guri 0.3%
Gyeonggi Jungwon, Seongnam 0.2%
Gyeonggi Hanam 0.2%
Gyeonggi Hwaseong 0.2%
Seoul Mapo 0.2%
Gyeonggi Suji, Yongin 0.2%
Seoul Nowon 0.2%
Gyeonggi Manan, Anyang 0.2%
Gyeonggi Pyeongtaek 0.1%
Gyeonggi Osan 0.1%
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