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N2 AP XFHA Qlme}
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1. XXHE AFEH 2 O Hld

A

[€)

al

pN

Q F3(F9 %
. _
AL vk

ol

ol tmAel AR A mRe] &

(14.43km), AFAA A-82k2(0.18km) = LFERE

(207.28km), VZIA] A5=71+(150.80km) o= e
Alo] 2PdA w2 F A(314.21km)ollA APA =2 7
PAAREA; AL ER(274.56km), AFA AEER(21.61km), AHA $AER

O HE5
< et

===

(1)_]__

=

2t

[& 2-1] XRHE XA =2 &y Hlw (G2 km)
MEA| 89210 1450 607.90 56,60 11310
TIOKA| 314.21 2161 27456 018 14.43
QLA 38450 5141 327.35 519
CHHA| 755.06 76.22 635.09 4376 -
MIBA| 207.28 4976 13015 582 21.55
A 603.16 97.66 499,86 5.64 -
22| 322,56 585 297.65 19.05 -
AL 35355 490 34865 - -

oM G 150.80 68.20 8260 - -
X2 SEOPHE “2018d XFH 0I85E”, el “2018d SAE", ZZEP S https//ww.data gokr) FE 20190902,

X

D |= S E{http://gits. gg.gokr) T

U 20190902
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2. XXHHIE Qma} e o
O E(EDAA7 €9 9 AR =z} ve] AL vl 23} ke A7)
off gl AM&A7} Be 2Elold, AR, B A R 89 AAAE BAska
Qom, AAA MAE E3 65%2 2 L et @ olFoAE AL B 5 S
0 AEAE AF v AR AdA e} ) A3 vlushd e o 3
DAL, AL, A, QREAL o dER g, AA dlAE SHel A A7t
31%3 the AAell Wlal] 7P ke A B Al

19,293 20,000
12,585
3151 3,200
35 i
-1,54n 150 107 261 283 15 1,577 88 1,100+
2Hlo|H £=TF HA O +=TF 28 XEAH T =9 EA £
s MEA mIYA - ORA] mCfEA] = FHA
[ 2-1] XRIKIE SSRFHA Ql=et 1 digt
(& 2-2] XN SSAPHA o=t 2| &g (=T
= MEA QA QFARA| CHHA| Al
AHOPE 1,540 150 107 261 283
HKIEH 4e2f 19,293 3,776 2,454 3433 6,396
HE XA f2f 20,000 1,715 1,577 2,355 4184
A XA LEf 12,585 1,188 1,100 1,694 3,200
RPHA Hiklg
65% 31% 45% 49% 50%
REH B K ERD

BN DUARGTS “ToF TIRPMH LZEl QEAEY U AFHIOL H1°, 2019, p, 8,
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2010 4¢ A
Q 2010 5¢ : FA =&

Q 20109 6¢ : ‘¥=ZE 71%5(2010.06.5-E ~ 2020. 05.7F4] 10d7F 717+8-<3)

= 9 x| 2MIE] HeHK| EelE RAIES
43H 7H 8 15&H 12 1H
Ciciolo CHEO A 718 QA R HRHHHK] XPEA AEE
sesT YR AR )] (8Y) | s
mod - 3urh i - -
—S2AIZE 9:00~18:00 0:00~24:00 6:30~22:00 9:.00~18:00 9:.00~18:00

EA : of|FHI0REF)

“FIFTEEN DUA| SSXPHAH”, 2019, MSARRIST

SH. YA SSARH Y2

Anjen

, 2015,
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4) AdE ot
Q Jzrlo] AEE Ao ms SHvAAE e} SAE 7L Al &9 il lom, &
HEAEE 8th 2 Abd AL} AR = grel7t Bt ARdAE AL 8

o
Q zHolML 20101 1257145 T531lom, o] 257148 F7t F53le] dAl %
1507142 9 T

o FTIHAAE 1704 (FAE A £9)

o #HEAEF 8 (20099 7d %3, 2016\ 1t F7F 9D

o ZHo]A 150704 (20108 1257024, o] 25704 F7F 4+5)

o A 1 1,715

o E9)31 AHA 1 4,400t09) 715 2830

o F7], Abar, B4 T 02,9680

2E|0pd

(O3 2-3] T=El AdE

Q == 5070 ZHo) a3} 12277]] AXt7F 755 0] 9lom, diks = 56709
o3} 1,4607] AXH 75, LAbA T 44709] 2ol 753t 1,089709] 7
A7t =0

A
0 A7 e} S

Ko
=1

>

Hlold o= LAk (5671), Gd(5071), ArbA+-(4478)
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TO R JFHE] gl

, AR B3 UasT(1,46071), HTH(1,22771), LARA]

T(1,08971) Lo = F=5Eo] Uik, YdT, AT o= 1] A A

QELRIEE S

Q o]+ 2010d~2015 Afo] Yok+o] ~Eo)Ad &
201611~2018 Afo] Ykt 7 B2 zpAA

AR 7

S Sl B/ AAUE SAEA H

A 5501}
Qer} 75 5]o] AT T

AE|o|M Hx| o
60 56 1600 1460
50
* I I a4 . =
HYT YisT LM HYT UNET YT
AH[OE HXICH 4
[D2] 2-4] D|=E| AEO|M &4
[E 2-5] MZEI ARO[ o=t (G )
. 7 |2(2010E~2015) AH20164E~20181) Al
-
e Eal= (0] 7] HKICH = (0] 5] HAICH Ea= (0] ] HICH
2 A 125 3,000 25 776 150 3,776
=R 34 772 16 455 50 1,227
ST 52 1,269 4 191 56 1,460
UL 39 959 5 130 44 1,089
EX @ DUAMYHTY, “1 SSAPHA LIEEl SFAEH 9 FEERF 2107, 2019, p. 4.
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[D% 2-6] MTEl UL M-S AHQKA &2t



7R AoR vepston, A

3 Ao UEpdo] we} vree

0 SRS godel Qo] 31U AHA

i 20.16%= 71 H

x-”z)(l‘ _lokAI

Sgehzd] Pk Ago] B How B 4

ol 1L &
EulE]

olo
A
olaL S

o] 201134

DIRPHH Udistst 249
AsH4f 18.92%
[e))]
A

6,891

3982

4112

3,647

/ =3 22 2y
p e e
200941 20105 20114 20124 20134 201448 20154 20164 0174 20184 20194
-+ X —21UAMPXAS
(B8 2-7] mZ=E ATE Xig4X|
[& 2-6] OZEl AT X[24K] (ClQ| : wHObe
T 20094 | 2008 | 20md | 20024 | 20134 | 20144 | 2015
1. 2085 1104 | ms2 | 2223 | 1893 | 14% | 1525 | 1461
2. XiZSEH| 727 n138 | 3045 | 3065 | 426 | 4344 | 6891
2-1. 38HI8 0 3% 822 1163 | 1963 | 1457 | 1647
3 IO RERIE | 0 0 378 1264 | 2700 | 2700 | 5355
ag 0064 | 207 | 2018 | 2019 A R Ztg
1. 2085 1488 | 1803 | 1425 | 1293 27232 159%
2 X5 413 | 3982 | 3647 | 4 49453 1892%
2-1. 28418 1550 | 1484 | 1445 | 1261 13126 14.21%
3 MO WERIZ | 2765 | 2315 | 2372 | 2372 22221 20.16%

A= ORHI0IR(F)

“FIFTEEN A] 22X, 2019, p. 9.
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1) ey Tl sk

rok

=

Q 28] 3|7 3] F7kete] 2017900 16,245 0.2 7HE Bol F71et3)
ow, AFt 6.59% S7FIE

Q I35 7117 T 3704 o8 7FAAE Al 7FAAke] oF 50%E e HlES 7 AL

glom, 3|3el KAt 3719 o] 89 P AEEH: 2 ¥ F U

7,115
5.620
7,156 6,088
B,567 6,188

201039 20119 2012'3 20139 201439 20159 2016'3 20179 20183

HfE mpfE m3dE  eE mad mpE w3l

(O 2-8] HE=E mEEI ol J1loig Hlw

(& 2-7] 'Y LZEl 01 gt (G )
ojm

T2 20108 | 20mE | 2012 | 2013 | 2014 | 2015 | 2016 | 20174 | 2018 é;lé
st Al | 8493 | 14633 | 14,052 | 12109 | 12,924 | 13262 | 15402 | 16,245 | 14,147 | 6.59%
7HY - 18 - 205 937] 2190 3328 | 3526| 3312 91.91%
2hY - | 2372| 3966| 3351 3912| 3655| 4,036| 3237| 2789 | 2.04%
3 | 6244 | 8567 | 7156 | 6188 | 6088 | 5620 | 599 | 7115| 5869 | 0.77%
67H 605 657 504 526 571|402 401 671 634 | 059%
14 1644 | 3001| 2343 | 1777| 1333| 1331| 1549| 1590 | 1439 | 165%
24 - 13 67 46 65 42 63 73 55 | 19.76%
34 - 5 16 16 18 22 29 33 49 | 33.02%

BN DUAYETY "0 STARIA mZE 2T 5! TR 5107, 2019, p. 12
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20103 20119 20129 20143 20153 20163 20173

20189

m3|H mHEA

(A2 2-9] m=El A=Y Ofgxe Hlw

[H 2-8] AT mTE| 0|2AIK

(&l : 3)
o]
T & | 20108 | 2011 | 20128 | 2013 | 201494 | 2015 | 2016 | 20173 | 2018& 5%
o
]

812,543 | 1517908 | 154722 | 1245461 | 1342081 | 1211500 | 1,151,339 | 1150268 | 932047 | 1.73%

I | 539,772 | 1079741 | 100,835 | 848,217 | 903,693 | 866,264 | 833636 | 850,160 | 683899 | 3.10%

HRRRY | 272,771 | 438162 | 445447 | 397,244 | 438388 | 345236 | 317,703 | 300,108 | 243148 | -143%

EX 1 DUAYETY, 1Y SSARIA DEE 2YAE] U FTRIQH =7, 2019, p. 12
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! =
7] 20] =& 4U~1097HA= _,L]_LE] o]4Fo] o AL B 2=
QO AA 7] Wigle] wpe} 9328 o] gFo] T Lo 7 Ao] L= 3
W7} v 2El o] g5 & IS vH

(& 2-9] &2 D=8 o|g4y &2
T = 20134 20144 20154 20164 20174 2018\ :;g;
A 1,245,461 | 1,342,081 1211500 | 1151339 | 1,150,268 932,047 -5,63%

! 24188 35,706 37,502 36,773 34,926 27439 2.55%
24 21,868 40,432 34,960 32,661 33,512 25313 2.97%
3 70,777 79,630 599,745 64,279 66,946 56,857 -4.29%
44 97,741 Nn7671 90,274 99,648 106,742 84,637 -2.84%
58 154,503 150,017 128,298 15,930 137,450 105,750 -1.30%
62 169,537 153,762 140,885 139,324 145,381 120,150 -6.65%
74 131,827 168,585 152,303 125,539 11,992 104,476 -4.54%
8¢ 157,876 155,939 157,358 129958 19,161 98,499 -9.00%
9g 154,676 160,058 159977 148,984 149,996 113,006 -6.08%
= 147,144 150,608 132,178 131,527 132,752 97,219 -1.95%
n 78,318 93,070 70,902 78,078 76,425 64,390 -3.84%
12¢ 37,006 36,603 46,888 48,638 34,985 3431 -1.50%

EA : DYAPEETY. "0 SSAA LRt 2FAE] 9 FTIRF E17, 2019, p. 14
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o =1

4) X|GE 2E01 0lgaH (2018 THOP|E)

Q ZHold A = AiksT(5671), G507, YabrTH447)) == AX] #
Q dd3le v1E2 rFeH53%), YA TH(34%), GT(13%) o2 YERd
O AisT9 o]8E0] =2 i Yt AHold AX] ol v W o] 852
ATH o85S Y
Q o]t Yiks, dAbATRe] X5 et X7} B2 v Gekte] 2|32 Ak}
Bol A4 5Ado] o]&F IS nA= o= dy
2H|0| TGRS
60 56
50 iy 499,092
50 44 500,000 2
= e 313,064
30 300,000
20 20000 119,891
10 100,000
0 -
497 YNEF Y ol Sl i
AHOIM & CHofzi

[O2! 2-10] X|5E mZEl AF0RE CHofsle

[E 2-10] X|&E D=E| AHOPE 0|2AK (2018 CHO 7I&)

78 7 S UET ULARE
150 50 56 44
AHOIM (4)
HIS(%) 33% 37% 29%
932,047 119,891 499,092 313,064
tHodzla ()
0|2E(%) 13% 53% 34%

El

A2 DUAY YESUEZY, “IUA| SSUHRPIA L= 01Z0fy HHPE] 24 B1”. 2019, p. 1.
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5 2HOPAE

Q g9

JERNGS

(20184 CHOYZ |&)

=

791 10388} At

=) =
Q diolee] shel 1030e] A9+ & Hdte 638 dibigs 4300 % YEpd
Q A9-E glofs B4 AAH o2 dibse] gjofgo] =2 vhH gts v
o8-8 1<)
[& 2-11] m=EI CHojee| 249 102 (G )
=2 X|&E7 A0} A HA[Ch CHoi
1 ST D23 MBFAE (MBCH2H) 30 23,080
2 UL SHAY (WNTEX] A2 30 22,763
3 UMAMT ZFEY 6H &7 & 30 20,863
4 UMST AAEE 7 30 19,040
5 UMST EFIMEIZ2Rt & 20 18,669
6 UMST Oy 74 &7 25 17,161
7 YULAMT ZHY 2H =1 30 16,136
8 UMAT =l 30 15,304
9 S HUMA 28 27 (ROERIY) 30 14,812
10 UMST UNEot R SEHA o 30 14,211
X2 IUAR HESARER “DUA| ZZUCKEH LZE| 0f83ist HE0[E 24 81", 2019, p. 21,
[# 2-12] m=El CHojee| Stef 102 (G )
=2 X9+ AHOPA B HX[Chig CHofgs
141 Eof ME ANAIAEFEE o 40 975
142 Eokr AIRIORS 6EHX| HE 9 25 969
143 UMMT | SIOEE3HR| 30289 HASFEIA 30 950
144 Ef AA0KS 16THX| 271 25 929
145 ULMT S0 |IH=E5EK| 50282 HAESA 20 870
146 ULAT JERER| 282 20 802
147 = LRINES RSNy 17 786
148 UMAMT SIO[IIA2CHK| 20552 Su 30 762
149 Sfor MEOE 3125 o 20 629
150 e KT SUXIAL 20 625

RE2 QA HRSACE, o] 2RI DEE 028

S LOooL.

S <

BIEoE 24 &7, 2019,

(=]

p. 24,
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L

g OIaX &4 (20181 CHOP/|

tC

AR
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5 174
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(27 08A] ~ 097, (

FAIZHPeck Time)

bael, st W el B

3]

]

A

o=
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S
S

2 2

21

51,137

123
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1
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08 : 09

23,99
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AzZto| 224
1,600,000 1,342,081
1,400,000 o 1,211,500 3,151,339 1,150,268
1,200,000 ——— —— Mﬂ47
1,000,000
200,000
600,000
400,000
200,000
0
20144 20153 2016'd 20174 2018
[OZ] 2-12] T|ZEl &7t 0|23
4,000 3
3,500 G
3,000
2,500 ’ UmBs|HS
2,000 1.5
S | —e-uBB oIS
1,000 === U H w HjX| =
0.5
500 2.73 2.75 2.2 2.26 2.04
0 0
2014'd 20159 2016'd 2017'd 2018'd
[0 2-13] m=El o7t AR E4
[# 2-13] H=H m|=El 3P Hw (T 2 2D
g
B 20144 20154 2016 20174 20184 ESTe)
o
ot 0|28l 1,342,081 1,211,500 1,151,339 1,150,268 932,047 -8.71%
ABEA 0|2z~ 3677 3,319 3,146 3151 2,554 -8.71%
BUTT Hik st 1,346 1,205 1433 1,3%4 1,253 =1.77%
UHAB|TZ(B/®) 2.73 275 220 2.26 204 -7.02%
EX ¢ OUAPEHRY, "1 SZAPHA DSl 2GAEY 9 FTHRF 20”2019, p. 18,
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8) L|ZEI APHA BHXIEF (Em)
QO JZ' 2dA wixEE A7 Betd 0w HA) Fhaskar o At -8.27% At
O 53] 2018 9¢€~10¢ 1000t =9k vix]=, 20191 6<€ 900th IRt viX|EHS K
ol3L glo] o] Lag

[& 2-14] T=EI &2 XPHA HHKRE (TH2l - TH)
T+ &2 20164 2017& 20184 2019¢ HEA SIIE
g 1433 1,395 1,254 1,106 -8.27%
= 1,338 1,504 1,360 1,109 -6.07%
28 1,389 1,486 1,472 1,260 -3.20%
3 1,325 1,544 1,595 1,225 -2.58%
4 1,285 1,475 1,562 1,192 —247%
58 1,376 1,390 1,377 1,006 -991%
62 1,456 1,344 1,296 847 -16.52%
74 1,468 1,258 1,203 - -9.47%
8d 1,467 1273 1,092 - -13.72%
9g 1,497 1,324 977 - -1921%
10¢ 1543 1,340 927 - =22.4%%
e 1,507 1,418 1,063 - -16.01%
12¢ 1,539 1,384 1,126 - -14.46%

EX 1 ofTHI0IRE). “UEXRIE", 2019,
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9 U&= mZE 0[EHe|

Q Azt FZEE o] gt o]gsh= ol s34t 201415 20187k wid 7hAg
Q 201678 4] il o R ARA Wi wIQIAEol| ke o877 reo s
e
1,298,739 120005
048,393
7,006
42,343
2014'3 201544 2016'd 2017'3 2018'3
e A 12 0| FHE| =803
(3% 2-14] Tl o7t Oj27A Him
[& 2-15] m=El 7t 012842 Hlw (2 km)
o
o 20144 20154 2016\ 20174 2018 gg’é
ol2Hz| 1,398,739 1,426,668 1,048,393 647,09 242343
-35.48%
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XA (16) 375 375 188 6.3 00
oax/Qs (64) 359 25.0 188 109 94
AE ols (64) 203 234 297 156 109
1002k Ojgt (26) 385 308 154 00 154
100~2002t2 O[gH (118) 280 263 263 76 119
Jfac 200~3002t24  O[2H (228) 320 2938 228 7.0 83
TTTT=1300~4002120 O[EH (220) 400 318 145 77 59
400~5002F O[@H (179) 497 257 145 6.7 34
500~6002K) O[@H (137) 51.1 241 139 58 51
6002t21 OJAF | (258) 50.0 24.8 155 50 47
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a

a

SSATAHE 0I8sk= 71 885t 0lF

FEAIAE olgsh= 71 Fa8t o[ ‘7 2 Al S300] 30.9%= 71 A vERe
U0 2, ‘ols ARE HoF(24.3%), ‘wEH] HoF(23.5%), ‘HAA A A
2'(14.8%) &9 o= ek

FEAA ol &3l= ol T 1A B Al FX19 SHERpe] ‘AR S £Ag A 40
t(39.7%), 60t ©]%(35.9%), 50, 30t1(33.0%), 19~2941(23.4%) =o= VERd
TEAA o)k ol T A R A T SRk AF A S EA%
A3}, GFTH(34.5%), DATH(28.8%), UrFET(30.0%) o= LER
FEARYA olgshs ol T akeH] HoR23.5%)9) SHAe] AW & At A
19~2941(39.0%) 30tH(20.3%), 40tH(13.6%), 60TH(7.7%), 50tH(7.6%) % =02 ¥4
a-gH] Hoko] FRte] ‘AQY S Ak A, FA/RE(42.2%), SHE(38.7%), E

F7HH23.8%), Sto|EZEH20.5%), AF94(18.8%), 5-(7.4%) 02 ER

k)

30.9
243 235
148
- 4‘5 1l1
I
Ha ¥ OlF AlZt A 2EH| S HHYY O 7IEt
HH EH o e

{(Base: A n=1,230, Unit: %)

[0 4-3] SSAFHHE OIZdhk= 71 388! OIf



XA O | DOXEH QA |AE CHot HE 79

[E 4-6] SBXHHE 0I8sk= 7Pt 583t 0|7 S/ %)
242+ 9 | O|sARt EPS)N K[StAR

MR et 2 l’gzl w1 B ELEI o | H
| (1,230 309 243 235 148 45 20
i = (576) | 264 293 222 16.8 33 19
°= of 654) | 349 199 24.6 130 55 21
19~294| el) | 234 208 390 111 41 15
30cH Q76) | 330 236 203 156 43 33
o 40cH (57) | 397 268 136 140 47 12
50CH (197 | 330 284 76 234 51 25
60CH Ot 39 359 333 77 154 51 26
Sfopt (359) | 345 228 206 136 45 39
HEX|A O'Arir 4300 | 300 237 251 149 51 12
UM @41 | 288 26.1 243 156 39 14
Do A2 slErol | (705) | 294 235 291 125 4.4 11
xR |- ot O Ol | @79) | 312 212 211 16.5 32 07
gl';"a o | EREEO | a7y | 345 263 94 20.5 70 23
e e= 7|Et 75 | 360 16.0 120 173 40 147
T O[g %) 29 00 57.1 00 00 00
=S 228)| 298 237 281 149 13 22
Bl HEOE 173) | 329 185 254 179 17 35
th& 721) | 308 265 222 129 6.1 15
Chiet Ot aon | 297 218 16.8 238 50 30
14 ot (33) 36.4 212 333 6.1 00 30
1~5 Ofgt (146) | 329 26.7 19.2 123 6.2 27
DU 5~10 Ojgt 172) 337 26.7 186 16.9 35 06
=7t | 10~20 O@F | (446) | 303 242 233 155 40 27
20~30F Ot | 383)| 282 235 266 149 50 18
30 oAt (500 | 380 180 24,0 14.0 6.0 00
Sl0|EZEt (753) | 324 254 205 137 58 23
==zt (130) | 338 215 238 177 23 08
X0t Zd 94) | 330 266 74 217 43 11
EE Al (a73) | 225 26,0 38,7 104 00 23
X5 (16) 438 125 18.8 125 00 125
=Pplei=s (64) 234 125 22 156 6.3 00
AE s (64) 219 250 22 94 00 16
1002k Ojgt (26) 269 154 346 231 00 00
100~2000t2 T[gt (118) | 288 186 407 76 25 17
Siasy 200~3002t2 O[2H (228) | 303 19.7 276 145 57 22
T7T=1300~40020 ORH (220) | 305 255 209 159 50 23
400~5008F OBH (1790 | 307 274 207 156 56 00
500~6008HY OJ@H (137) | 321 234 16.1 190 73 22
600T OAF | (258) | 349 291 143 15.1 31 35
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a
a
a

SSATAHE OfZdk= 78 84 =5

TEARAZ o] &3h= 58 B BH o7 ‘- AFEXT}40.0%% 71 A e
tgo® ‘EHEU(36.3%), ‘4 (8.5%), ‘A5 (8.5%) 59 o= el
SEARAAE ol8shs T8 &Y B o= g ~ar=o] SRl ‘AU E A
A3} 50T0(47.7%), 30tH(46.7%), 40T0(45.9%), 60tH o12H43.6%), 19~2941(29.1%)
o Ve

A~ =0] SEALY] AT A S B Ay HST(47.4%), DAbE T
(37.7%), YAMAT(36.3%)=0= e

T9 53 HHo2 FEH36.3%) 02 SHE SHA] gt A,
A(53.2%), FA/EE(42.2%), BF22H36.9%), St EZ24(35.9%), AHY
(31.3%), F5-(5.3%) o= el

49e 24

M
rot

e 1%

85
e BELE £E2 43 us 7|E}

(Base: ©H n=1,230, Unit: %)

36.3
. 8‘5 SIT
e [ [

[7% 4-4] BBXRHE OISok= 78 53 =¥



HAY DUA| SSAPEA AN O HE 81

[E 4-7] BTAFHE 0I2st= T8 £ =X T2/ %

el | s | om | wm | O

T (1230 400 363 85 85 6.7

it =t (576) 363 47 6.1 83 76
°= 04d (654) 33 317 10.7 86 58
19~294| (461) 291 50.8 65 78 59

30CH 276) 267 3011 76 83 72

e A0CH (257) 459 292 125 74 51
50CH (197) 477 28 96 107 97

60CH Ol (39) 436 256 77 128 103

ST] (359) 474 276 95 84 72

HEXH °'*+£r (430) 377 384 84 9] 6.5
UAMT (441) 36.3 N5 79 79 6.3

T A2 skt ol | (705) 332 454 72 88 54
aoxE A2 64 Ol | (279) 137 337 6.8 90 6.8
’gl_f; sy | B2 TE O | (71 538 15.8 187 58 58
S °= 7|Et (75) 587 80 40 93 200
TE Ofgt @ 29 571 00 00 00

s (228) 346 404 79 105 6.6

Bl HRCHE (173 387 399 92 92 29
CHE (721) 408 352 86 78 76

Chetyl ofat (101) 485 27.7 89 79 69

14 ojat (33) 424 DA 6.1 6.1 30

1~5 O[3t (146) 432 356 6.8 103 A7

YA 5~10' 0|2t (172) 430 26 87 105 5.2
=717t | 10~20'F 02t | (446) 386 331 76 74 83
20~30E 02t | (383) 381 36.0 104 84 70

30 oft (50) 460 340 80 80 40

gj0|EZzEt (753) 425 359 78 69 69

221} (130) 36.2 369 77 138 54

xjojey S (94) 52.] 53 23 128 14
== Bl (173 27.2 532 46 98 52
X (16) 50.0 313 00 6.3 125

2x/22 64) 328 422 109 6.3 78

A5 o= 64) 359 375 94 78 94

1009k Ojat (26) 308 50.0 38 38 115

100~2002t2 T[Qt (118) 314 466 51 93 76
Sasy 200~3002t2 O[RH (228) 3%6.8 47 83 83 48
T77=300~400812 ORH (220) 391 386 6.8 109 45
400~5002F OfEH (179) 408 313 10.1 84 95
500~6002t2 D[Rt (137) 46,7 292 109 73 58

6002121 OJAF | (258) 453 306 97 74 70




5) DIXFAH 18] TR 0)2 ARt

Q 37 13] "t o] 8A7FOE 15~30% oW 7} 37.1%= 7P =] Vb

Q thZo®, ‘30~45% ©JW'(20.1%), 15+ o' (18.4%), ‘45~60+ ©|W'(17.2%),
AAIRE ol (7.3%) 9] o2 Ve

Q 13] Ht o] &ARE 15%~30% o] SHAke] ‘AP S EA7E 23t 19~294)]
(44.7%), 40T1(33.9%), 30TH(33.3%), 50TH(32.0%), 60t ©]+(20.5%) <=O=
=S|

RUE B =
Q 13] it o] &AIZF 158~30% oJufjo] Sgafe] ‘AT XS BAsE A3}, Uis
T(39.5%), LAAT(37.6%), FUT-(33.4%) = JEPa
Q 1ﬂ t o &ARE 153~30% oo -SHRFe] ‘A9 S A gk A, SH(43.9%),
T2/RE(42.2%), EF22H38.5%), 3F)EZEH35.5%), F5-(34.0%), A9
(25.0%)5=0 =2 F2%

(Base: ©H n=1230 Unit: %)

37

18,4 201

17.2
158 O|LY 15~30: ol 30~452 ojui 45~60:2 O|LH TAIZH ol

[OF 4-5] SSAPHA 12| E= OIF ARE



MY DUA| SSAPIAH AN O HE 83

[# 4-8] STXEA 18] TR 018 AR (21 B/ %)

ARil:| 152 O|LH |15~30& OJL 30~452 O|L 45~602 OJL TARE OfA
| (1230 184 371 2011 172 73
it L (576) 227 384 179 144 6.6
°= od (654) 145 359 220 196 80
19~294| (461) 16,5 4.7 174 156 59
30cH (276) 19.2 333 239 159 76
HEE A0tH (257) 171 339 206 16.0 125
50CH (197) 239 320 19.3 218 30
60CH OfAt 39) 154 205 256 282 10.3
Sort (359) 212 334 19.8 178 78
ESN [ UMST (430) 16.0 395 209 172 6.3
QAT (441) 184 376 195 166 79
ok | A2 St oLy | (705) 18.7 409 18.3 155 6.7
e A2 674 O| | (279) 14.3 3511 240 186 79
gl‘; ey | B2 O | a7 211 310 222 193 6.4
© o= 7|Et (75) 24,0 227 173 227 133
0ZE Ofg @) 286 143 286 286 00
nEy (228) 19.7 399 17.1 136 96
Bl HEOE (173) 145 382 237 185 5.2
th&E (721) 183 366 200 179 72
Clickel Ofat (101) 218 337 208 16.8 6.9
14 ajgt 33) 121 4.4 121 242 9]
1~53 Ofgt (146) 178 370 185 137 130
QA 5~104 O[gt (172) 19.2 349 19.8 16.3 99
H=IRF | 10~204 OBF | (446) 179 35.7 211 19.7 56
20~30 Ot | (383) 204 386 19.8 15.7 55
30 oAt (50) 10.0 20 240 14.0 10.0
Sl0|EZEL (753) 194 355 19.7 181 74
=22t (130) 131 385 300 16.2 23
xIOfeH F8 (94) 149 340 17.0 223 1.7
E= SHY (173) 16.8 439 179 127 8.7
xfe] (16) 25.0 25.0 25.0 125 125
ox)/R2 (64) 250 422 141 141 47
AE QS (64) 172 406 156 141 125
1002H O)2F (26) 192 462 154 154 38
100~2002t2 O[3t (118) 11.0 424 220 17.8 6.8
Sfas 200~3008H  OJ2H (228) 17.1 47 219 15.8 35
= 300~4009H  O2H (220) 164 405 205 186 4]
400~5002F  O[@H (179) 218 R4 207 156 95
500~6008H  OJH (137) 175 343 190 204 88
60022 Olat | (258) 229 306 190 171 105
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6) SSAEH 018 OF SUSH SH=HO=Z ALES!
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®

Q &AAA o8 ol sdF
& = A e

Q dgo®, E=H(26.2%), ‘S8 (12.2%), ‘A8 (9.1%), WA (2.8%),
EIAI(1.0%)9] o= YR

TAAA olg A BeEA ALgFHo R B AZ Ausl Syt A5 Ao S

A8 Az}, AaHsTH(53.7%), DA TH47.4%), BST(44.3%) o= FA5

TAAA o] g A B ARRFHO 7 WS HEE Suirte] ‘AR S B4

A3} 19~2941(67.0%), 30tH(50.4%), 60tH(35.9%), 50tH(31.5%), 40TH
(29.2%) o= w414

Q F3AAA o8 A SREA ARBTHO R MAE Aeeh SHRte] ‘A9 S
Az}, 52 ﬂ%(m.z%), SA(67.1%), BF2EH46.9%), SOl EZEH(44.9%), A}
FA(43.8%), T5(36.2%)2] o2 BA%

OHH

HEA 0 7 ALES WEFTE W2} 48.7%7 7}

k

ol

O
of

o

VSEe
~

M
=

(Base: TH n=1230 Unit: %)

487
12.2
- 9.1
BH 10
— i
CES £ £83} s PRHAEHA QA

[D2] 4-6] ZOXIXH 0|2 O E8HEX mEACEH



MY DUA| SSAPEAH AN O HE 85

[Z 4-9] BZXFE7 0/ OFH SHSH WSt (ol B/ %)
AR HA ] S8 | XIS | HRIXFHA|  EHA|
| (1230)| 487 262 122 9] 28 10
e = (576) | 403 266 16.7 116 38 10
°= 0 ©54) | 561 258 83 6.9 20 09
19~294| 4el) | 670 204 30 76 13 07
30CH Q76) | 504 26.1 105 97 22 18
e A0CH (57) | 292 331 214 101 51 12
50CH (197 | 315 294 24,4, 10.2 41 05
60CH OJA} (39 | 359 33 10.3 15.4 51 00
gjol (359 | 443 290 123 103 28 14
HERY UAET 430)| 537 233 1.2 84 26 09
QUAMT @) | 474 268 132 88 32 07
T A2 skt Ol | (705) | 525 241 106 9] 27 10
aoxE A2 6742 Ol | 279 | 495 265 93 1.1 32 04
‘g’lf; sy | B2 O | A7) | 368 304 199 76 29 23
& o8 JIEL 75 | 373 347 20.0 53 27 00
TZE Ofg %) 571 00 286 00 00 143
kS (228)| 553 211 11.0 105 18 04
Bl A= 173) | 514 225 145 81 17 17
thz 7210 | 484 276 15 8.7 29 08
Clield ol 1on | 307 356 149 109 69 10
14 ofgt 33) | 424 394 121 30 00 30
1~5 Ofgt (146) | 486 26.0 16 89 14 34
QA 5~10 Ofgt a7 | 407 337 11.0 116 29 00
HZJRE | 10~20 ORF | (446) | 469 240 135 1.0 38 09
20~304 O[3t | (383)| 546 243 11.0 76 21 05
30 ot G0) | 520 26.0 16.0 00 6.0 00
3l0|EZE} (753) | 449 26.7 151 93 28 12
=2t (130) | 469 231 1.5 15 46 23
x[oded EX Q) | 362 372 149 74 43 00
TEE A a73) | 671 214 06 92 17 00
XA (16) 138 313 250 00 00 00
ox)/02 ®) | 672 219 31 6.3 16 00
AE oS ®4) | 688 234 47 16 16 00
1002k Ojgt 6) | 692 154 00 15 00 38
100~2002t TRt (118) | 644 178 59 85 25 08
Jiac 200~3002t2 O2H (228) | 610 211 75 6.6 26 13
T7T=1300~4002t2 ORH (220) | 482 223 145 105 27 18
400~5002F2! OFH (179) | 358 307 184 n.7 28 06
500~6002t2 O@H (137) | 431 277 16.1 95 36 00
6002t21 OJAF | (258) | 360 357 14.0 10.1 35 08
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a

a

7) SEAEH Ol SXXMIK| OlsA| O HEN

g =5
TEAAAE ol&sto] BAAA] o] A o]g FH R $HFo] 50.8%, U7}
49.2%= 7 77} vlseg FE o R LR
oA BAX A o] EHEHE YE o7 o] fdh= SRl ‘A S B3
Az} 50t(56.3%), 40H1(55.3%), 60t ©17(51.3%), 30tH(50.0%), 19~29A
(46.4%) o2 YeRd
TEAAA BAAZHA] o] G HE AR 01%% SEHAR] AHH E A A
3} 19~2941(53.6%), 30TH(50.0%), 60tH ©]3H48.7%), 40tH(44.7%), 50tH
(43.7%)= 02 Ve
FEAA BEAAIA] o) &HEHE GO o]&3hs SHEA] A S wA %
o FH(58.5%), BHlEZTH5E1.3%), H(50.9%), EFETH46.9%), I
(43.8%), F-2/52(48.3%)5= 0.2 el

ol &EHE AR o] 8dh= A AY S BAeE At A1}, FA/RE(56.3%),
E27eK53.1%), 348(49.1%), 3lo)EZeN48.7%), FH-(41.5%) o= e

-

b

{(Base: ©H n=1230, Unit: %)

me
49.2

[32) 4-7] BIXFAH 0IR510] SEKIX| OISA| Ol S

il




XA IO | DDRPHH QA |AE! Lot HE 87

[E 4-10] S22KHAH 0|2610] SXXK| 0lsA| 012 HEl CHe &/ %)

Al i HE

A (1,230) 50.8 492

A = (576) 509 497

°= ofd (654) 50.8 492

19~294| (461) 464 536

30CH (276) 50.0 50.0

HEE 40cH 257) 55.3 4.7

50CH (197) 56.3 437

60CH OfA¢ (39) 513 487

ST (359) 499 501

HEXE WE+ (430) 50.0 50.0

QUALAMT (44) 524 476

T |22 2O | (705) 530 470

aEntE 2 674 O| | (279) 52.0 480

;’; sy | 221 Ol a7 427 57.3

S ©d 7|Et (75) 440 56.0

uZ ogt @ 429 57.1

InE (228) 548 452

B3 HEUE (173) 457 54.3

& (721) 50.5 495

Clickad Ofat (101 535 465

1 0J2F 33 75.8 24.2

1~5iE Ofat (146) 55.5 445

QA 5~10 Ofat (172) 54,1 459

HEIRE 10~20 0|3k | (446) 50.4 496

20~30 0@k | (383) 446 554

30 O (50) 60.0 400

o0 |EZEt (753) 513 487

EEETED (130) 469 53.1

xjoiy ﬁ (94) 585 45

ShAl a73) 50.9 491

i (16) 438 56.3

CNEE (64) 438 56.3

a5 98 (64) 56.3 438

1002H Ofgt (26) 57.7 23

100~2002F  O[gH (118) 500 50.0

Jimaciy | 200~3002k2 Of2 (228) 461 539
HASE

300~4002Fd  O[2H (220) 491 509

400~5002k2  O[2H (179) 49?2 50.8

500~6002F  T[@H (137) 54,7 453

600TH Ofa | (258) 539 46,1
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3. EZM Bl 24 - SEAUAFIFTEEN)A|AY WSS

Ha

1) SSAPHA 08 THEE

-

Q FFAHAAFIFTEEN) o]-go dal] W= 55.7%% Uepd dbd Exlse
18.9% =% JERS

(Base: TH n=1230 Unit %)

1003 M : 61593
s b3
r===-= 18.9 =T == r===-= 55.7 - ==
i i
| |
40.7
25.4
13.6 15.0
N L
o2 E0 |05 L1 ) % 0§42 DhE

(A2 4-8] SSAHA 08 TEE



MY DUA| SSAPEAH AN O HE 89

[E 4-11] SBXEA olg Q5 (G2 E /%)
o o X S

AR %”DE s we | oix E_E soix e | oix %j'; 1%?;

TiA| (1230)| 54 | 136 | 254|407 | 150 | 189 | 254 | 557 | 35 | 616

e == (576) | 73 | 149|248 382 | 148 | 222 | 248| 530| 34 | 595
°= o1y 654) | 37 | 124| 258| 430| 151 | 161 | 258| 581| 35 | 634
19~294] @61) | 59 | 171 ] 271| 367| 132|230 271| 499| 33 | 586

30CH (76) | 62 | 127 | 214 | 424|174 188| 214 | 598| 35 | 630

HEH A0tH (57) | 43| 3| 241| 455|148 156| 241| 603| 36 | 638
50CH (197 | 46 | 107 | 279| 431|137 | 152 | 279| 569| 35 | 627

60CH OJAF (39) | 51| 7.7 | 282|333 | 256 128 | 282| 590| 37 | 66.7

e (359) | 33| 11| 273| 41.8| 164 | 145| 27.3| 582| 36 | 642

HEXE WtsT (430) | 42 | 172|237 | 428 121 | 214 | 237 | 549| 34 | 603
YUAAT (441) | 82| 120| 254 379| 166 | 202 | 254 | 544 | 34 | 60.7

copy | AR SO | (05| 67| 173|228 367 165| 240 228 532 34| 598
| A2 eMg oL | 279 | 57 | 93 | 240| 470| 140 151 | 240| 609] 35 | 635

‘glj’;t’:dj A2 13 O|LY (171) | 06| 58| 351|462 123 | 64 | 351| 585| 36 | 659
S o8 7|} (75 | 27 | 120 320] 427|107 | 147 | 320| 533| 35| 617
0E Ot (7) | 00| 00 |286|286|429| 00 | 286| 714 | 41| 786

= (228)| 79 | 154 | 263| 364| 140| 232| 263| 504 | 33 | 583

= HEUE (173) | 35| 133 | 231| 474| 127 | 68| 231| 601 35 | 632

WES (72) | 46 | 137 | 252| 406| 158 | 183 | 252 | 564 | 35 | 623

Chict Ofat (101) | 89| 99 | 27.7| 406| 129 | 188 | 27.7| 535| 34 | 59.7

1S 0)gt (33 | 91| 91 |182|455| 182|182 | 182| 636| 35 | 636

1~5i Ofat (146) | 55| 82 | 247| 425|192 | 137 | 247| 616| 36 | 654

QA 5~10 Ofgt (172) | 52 | 140|180| 448| 180| 192 | 180 | 628| 36 | 64.

Eyirs 10~204 02k (446) | 54 | 50| 262 | 428 105 | 204 | 262 | 534 | 34 59..5
20~30 Ok | (383) | 57 | 144 | 285|366 149 | 201 | 285| 514 | 34 | 601
30 Ol (50) | 00| 120| 260 320| 300| 120 | 26.0| 620| 38 | 700

30|EZE} (753) | 64 | 133 | 23.2| 413 | 158 | 197 | 232| 571 | 35| 617

=5det (130) | 23| 100|323|408| 146|123 | 323| 554| 36 | 638

X|OfeH & (94) | 00| 64 234|532 170| 64 | 234| 702| 38 | 702
s sy (173) | 64 | 214|283 | 329| N0 | 27.7| 283| 439 | 32 | 552
A2 (16) | 63 188 313|375| 63 | 250 31.3|438| 32 | 547

FR/25 64) | 47 | 125]297| 375|156 | 172 | 297| 531| 35| 617

25 QS 64) | 94 | 56| 281| 266| 203|250 281| 469| 33 | 582

10022 Ojat (26) | 154 | N5[192|423| 115 | 269|192 | 538| 32 | 558

100~2008FK O[3t (118) | 0.8 | 144 | 347| 314|186 | 153 | 347| 500| 3.5 | 631

JpAst 200~3002K O[2H (228) | 7.5 | 167 | 211 | 408| 140 | 241 | 211 | 548 | 34 | 593

300~4002K OJ2F (220) | 50 | 109 232 | 441|168 | 159 | 232| 609 | 36 | 642
400~5002F¢ O1gH (79) | 45 | 145|207 | 475] 128 | 190 | 20.7| 603 | 35 | 624
500~6008+ O[2H (137) | 36 | 146 | 255|423 | 139|182 | 255| 56.2| 35 | 620

6002+ Ol (258) | 54 | 1.2 | 298| 399| 136| 167 | 298| 535| 34 | 612
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2) SSAA 0lg S0H=E Ol7

Q TTAA o]& BV A u) - EWES JEieh Sartel gkl As skl
B ol ol i3l T5-39 % 183kl w2

Q F3AAA o)& BRI offroll sl ‘ApdAe] 2k a1 o] 73.0%= 7S A YEF

Q oo, Al2=El w58} (71.2%), “F3ARIA 5 (64.8%), Adx] 2 dhd A

= (46.4%) o= LFEPd

(Baser A n=233, Unit %)

73.0 71.2
64.8
46.4
13.3 12,0
5 0 47
= 0.4 0.4 0.4
bl by L] R = 2] A E?I 0121-E HlY 88 EB'E'R! w2y ARHH 1A ATMME
A2 3P =FI PUH WEPs Ay gl /= s 0] 23 8 S 3
B Ba ?’l%’ﬁ g By BN
[O& 4-9] SSAHAH 08 2THF 0|7 (BE3H)



HAY DUA| SSAPEA AN O HE 91

[E 4-12] 2ZXEH 0)2 E0IE 0|9 (FZESL 1) TR & / %)
MK Ol o=
X{HO AE| | DOxpx E71 X 1

T Rt el i N oy B

A 33| 730 712 64.8 464 172 133

e = (128) | 680 719 594 477 133 94
°= 044 (105) | 790 705 714 A48 219 1811
19~294| (106) | 849 755 745 462 170 236

30CH 52 | 750 731 61.5 50.0 19.2 38

Ca= AQCH 40) | 525 70.0 475 475 175 75
50CH 30 | 600 56.7 533 36.7 133 33

60CH OfAH (5) 400 60.0 1000 60.0 200 0.0

e (52) | 692 65.4 538 44,2 231 19.2

HERSA UST (92) 739 707 70.7 457 130 87
st ®9 | 742 753 65.2 483 180 146

TopA| A2 sl Ol | (169) | 746 799 675 432 142 130
aaiE A2 Mol | 42 | 762 524 738 452 286 143

‘glj’a ey | B2 14 Ol (1) 364 455 36.4 909 9] 9]
S o8 = (1) 727 36.4 18.2 545 273 182
sy (53) | 755 64.2 7.7 472 13.2 20.8

. HEOE 29 | 690 65.5 793 207 138 103
o tha 132 | 727 727 591 50.0 189 129
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Abstract

A Study on the Policy Direction of Public Bicycle
in Goyang City

Joohyun Baek*, Junwoo Kim*, Yunchul Cha*

In 2010, Goyang City built and introduced the “Fifteen” system, the first
public bicycle service in South Korea, provided by a private operator. The
Fifteen service is in operation under an agreement between Goyang City and the
private company Ecobike Co., Ltd. until May 2020. However, the future
sustainability of the Goyang City public bicycle system must be considered from
various aspects as the expiration of the agreement is approaching.

The Fifteen service has been highly valued by many Goyang citizens for the
past 10 years but is suffering from low profitability as the number of users is
steadily decreasing every year owing to the lack of active response to system
investments to address such problems as system aging and insufficient bicycle
rental stations. Goyang City has to provide financial support every year to
compensate for the loss of the private operator. Goyang City is also concerned
about whether to continue this service.

Concurrent with these internal concerns of Goyang City, a paradigm shift is
occurring in the public bicycle market. Station—based public bicycle systems
have been introduced and operated by most local governments, including Goyang

City, but their progress is slowing down owing to the disadvantages of high cost

* Goyang Research Institute, Goyang, Korea
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and the need for physical space. Recently, in conjunction with the sharing
economy, the sharing bicycle system model led by Internet—of—things—based
private companies is now leading the market expansion. With the worldwide
introduction of the concepts of shared mobility and first—/last—mile mobility,
shared bicycle services are drawing attention as a means of micro—mobility
(currently used in combination with smart mobility and personal mobility in
Korea).

Against this background, this study was conducted to establish a policy
direction for the sustainable public bicycle system of Goyang City. To this end,
we analyzed the operation status of the Goyang City public bicycle system, and
investigated and analyzed the operating status of public and shared bicycle
systems that have been introduced and are being operated by local governments
in South Korea. Based on the results of this analysis, we have drawn policy
implications for introducing a suitable public bicycle system for Goyang City.
Before establishing alternatives for the public bicycle system for Goyang City,
we conducted a survey of Goyang City residents who use the Goyang City
public bicycle system and attempted to reflect the results of this survey in
establishing alternatives and policy directions.

The following aspects were considered in this study to suggest possible
alternatives. The existing Fifteen service has benefited students and low—income
class, but the high maintenance cost for stations and the changing trend of the
public bicycle market make it difficult to maintain the satisfaction of citizens or
the competitiveness of the Goyang City public bicycle service.

Moreover, 1t was necessary to reflect on the introduction and expansion of
personal mobility in accordance with the recent national legislative trends and
the changing global paradigm of transportation. Finally, as shown in the case of

Suwon City, we acknowledge that, for the public bicycle system, the provision of
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high—quality service and sustainability are as important as public interest.

This study introduces a shared electric bicycle system with private
operation considering the recent public bicycle system technology trends, Goyang
City’s financial conditions, and stable service provision. The privately operated
shared electric bicycle system can provide a high level of sustainable services
and has the advantage of low financial burden for Goyang City because there is
no initial investment cost. However, the financial support of Goyang City should
be reviewed to solve the relatively expensive rate problem compared with that
of shared general bicycles. This should be considered a basic condition in the
implementation agreement with a private company to be concluded in the future.

In this study, three alternatives were proposed in consideration of technology
trends of public bicycle system, financial conditions of Goyang City, provision of
stable services, and the results of citizen survey. The first alternative was a shared
electric bicycle system operated by the private sector, the second shared alternative
bicycle system was operated by combining general and electric bicycles, and the
third alternative was a free bicycle system.

To revive the public bicycle service, the preparation of hardware and
software measures is critical. In terms of hardware, bicycle roads must be
expanded and maintained so that bicycles can be used with confidence, and
efforts to build bicycle—friendly infrastructure such as bicycle priority signals
should be promoted through pilot projects. Goyang City will be able to build the
reputation of a leading bicycle city through this process. In terms of software,
economic rewards should be provided to bicycle users such as linkage with
public transportation, transfer discounts, various bicycle rate programs, and
incentives.

Finally, Goyang City has to amend the city regulations as the introduction
and expansion of various personal mobility measures (e.g., electric kickboard)

are expected in accordance with the revision of laws and systems in the future.





