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Abstract

Tourism is one of the most important industries of Taiwan recently. The number of visitor
arrivals has dramatically increased from 3.8 million to 10 million over the last decade. Official
statistics estimated that 190 million domestic trips were made by citizens in 2016. It indicates that
not only the number but also the significant achievement of Taiwan tourism. Hence, it is a crucial
issue that we have to do best efforts to keep elevating the qualities of service and making tourism
market more competitive through analyzing travel and transportation behavior of tourists. In
addition, the transportation plans should be well-arranged for accommodating the growing number
of tourists. Thanks to the achievement of the information and communication technology as well
as the burst of mobile devices growth, phone data emerge as a novel data source for researching
in human mobility patterns. It is really effective and economical to use the signaling data, such as
Cellular Vehicle Probe (CVP) data to analyze and generate some valuable results which precisely
master the tourists’ behaviors and movement track. In this study, the CVP data was collected at
cell sites constructed by Chunghwa Telecom Company. As of May 2018, number of 3G and 4G
subscribers had reached 10.5 million. The study indicates that exertion of CVP data is applicable
to both tourism and traffic development. Therefore, five features of the study are summarized as
follow. First, we could conduct a large-scale calculation of the number of visitors at tourist sites
efficiently and precisely. Second, we could verify whether the strategy meets the passengers’ needs.
Third, we could master the tourist behaviors and preferences. Fourth, we could also explore what
vehicle was taken by the passengers and the visitor’s trajectories. Lastly, we could acquire high-
quality origin-destination (OD) information for traffic in a geographic area and optimize the public
transportation routes. The study is expected to be a valuable strategy reference for policy makers
to improve service quality of tourism and also to improve the national tourism competitiveness of

Taiwan as well.

Key words: traveler recreation, number of visitors to tourist sites, transportation plans, Cellular
Vehicle Probe (CVP), mobile phone data
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x8 BERZTARARY

R eh S HA eyl FE e FAtt Has
105 & 25,737 14,257 8,368 6,750 6,714 3,685 5,392 70,902
106 4 19,978 17,093 8,343 7,075 7,084 4317 5,868 69,758
YoY -5,759 2,835 -25 325 371 632 476 -1,145
YoY% -22 20 -0.3 5 6 17 9 -2
FE AL AR (F) BTN - AU L ASERL 5 YoY = year-on-year ©
BRRE  (FEEE -
&9 BEIFEABAH
105 4 106 4 YoY YoY%
844,397 1,054,708 170,311 19.3
=¥ B{Y 0 A5 YoY = year-on-year °
BRPRE - R REESBEEEE (nd.) -
* 10 FRERZREIRE AR
FE it # [Eé] £ HEES #ast
105 4% 3,901 197 354 112 3 4,567
106 4 4,458 271 451 179 9 5,368
YoY 557 74 98 67 5 801
YoY% 14 38 28 59 155 18
ik BAL AR (F) 5 BN SE - [AIVURS 7L AGERL 3 YoY = year-on-year °
BRI (FEEHR -
x 11 BEREFREERARH
oy it s E] ® BES HEEt
105 & 3,139 181 337 25 2 3,685
106 4F 3,623 246 405 39 5 4317
YoY 484 64 67 13 2 632
YoY% 15 35 20 53 96 17

FE o EAL AR (F) 5 BTN E AP AL AGERL 5 YoY = year-on-year °

ERIRIE - (FEES -
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ik Y BRS0E i 2 B R B AR B > 3% 12 BEUR HAEERR RO AN R B B R 60 T AK
TRy 58% B AP HEERE Ao B 106 F4—H o8 EFERAM - A
SR B AR B AEACE R 75 AP E A R IR R e o B - JER BT E B MBI R S E
fThE (2R3 13 B S KE6) -

i€ bt T DA e B R 2 E D DA e o R i A SR AR ARt - (BT RE L PR B EHE
SR 1T AR ME A [ P AE (o > SRR A B D R & R B BN v B IR & 2K 5 P (5 A
LB E A R IL et i B AR D - fIA0 - hBIREE ~ HA - IR (2R% 14) - Al
An{A] 7 B AR E 2 B R B EGETT E R A fRE - I HAE RBBIIRE KRG IFE R EE
R ES R HRE -

& 12 BRERE MRk AKE YoY Top 6

R =l PR =Lt e T fEERA it
105 4 2,283 630 137 231 103 769
106 4 2,555 795 199 293 163 823
YoY 272 165 62 62 60 54
YoY% 12 26 45 27 58 7

FE o EAL 0 AR (F) 5 BTN » RIS £ ASERL 5 YoY = year-on-year ©
BRIAIE : (FEE S -

13 BREIRETCE B IR AR B YoY Top 6

PR 75 RN HAD fEsgh Rl B Ll kWil
105 4 56 23 20 2 1.0 0.2

106 4 93 35 29 5 1.3 0.5

YoY 37 12 8 3 0.3 0.3

YoY% 66 50 40 152 27 147

FEEA AR (7)) 5 BRI - RIMHE 7L AGERL 5 YoY = year-on-year °
BRI - (FEESR -

BEMAH FHAB(R) FABUNE) EREREHBEENDE)

15219 491 20 TEERSHASER
2457 79 3 EEERFSHAREN
1377 44 2 EERSHABINTR

275 9 0 EEESHBS =N
202 7 0 TEEBRSMASHN
179 6 0 EERFHBERN
9 0 0 TEERS RSN
6 0 0 TEEBSHABEFH
1 0 0 TEER SR

B 5 1055 7 BERBIRECERS AN B0
ZORIRIE © (S (nd) -
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EMAH FHAM(K) FHABUNE) BREEHABTHEEBNE)

EEERFHHEHEN

1959 63 3 EEESWHEEN
1260 41 2 TEERS AR FEN
412 13 1 EEREREEHN
330 ilil 0 EEEFSWHEEN
127 4 0 EEESHAERN
17 1 0 TEEESMAIERN

4 0 0 TEERSHEIOFN

1 0 0 TEERS W EN

6 106 &F 7 BEEEIREICERBZ MBI D0
BRI - HEEERE (nd) o

* 14 FHEERY

R NI HA A Y
7.33 4.40 4.19 4.11
AR VAN

BRI - P REZGEAEDER (nd.) -

(=) BERERE

PEBRE AN KBV NMER R 5% » HFRTEREZRE A REBRREBKE (R +66%
/O +40% ) JLERRTE 7% X 10% FIRCEIEE - HE R ALE TiE#E o B8R
JRZ R R B A (£ 15~ £ 16) - HFRFEHFEDUEMZZHE 105 4F 12 AL
HEB—CEAE RN - mRE R REAGE RAMZEE (2017, 2018) ERHEEEEH
7~ 0 106 £E5E G 50,157 (L H A IRE B IESEMT 2255 AL #8105 45E# 7,646 (7 KRR -
FRMMEREETHRBREEGEGE (2R£17) -

ZEEHE YA R IR F IOE A KB R 202 T AK - #ERIDL T{EE—5dt ) mdbiik
EERES - AR ES I LEE AN KRB E 323 T AKX - (ERFE&HERIRE G
JIrEH o WIRIRF B L IROERE P R ICE R P - AR R R R - BT
i A6 1) B 8 AT R D39 M A5 R IR AR % - SRR T DU b i X R R M 5 - B
REREZLTE - (2RE 18 F19)

Z ~ pEEEIREE AT AT

o B St B [ o ) 0 i ) R UM B B 0 W A P A B A SRR B R s P 2 R
A SEEE IR 6 E B EMERIIRES - 5T 105 ST E R IR E B L5t
933 BARR » XMIRBIRETHEEFESERFTERF FIREBEEHE 1.87 X - HE
105 & 12 A EEGEH P EE FFE ALK 45.8% - ERERAEA (24) #
1S REAE 108.9 B A XFIE - EEERRBUFZEMIZE ~ fmit & R ai B 2 68 et
AR 108.2 ER=EE 0.7 BA (£20) -
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R ik t [ H 3=} gzt
105 4 4,654 1,788 1,551 330 40 8,362
106 4 4,972 1,716 1,478 549 48 8,763
YoY 318 -71 -73 219 8 401
YoY% 7 -4 -5 66 20 5
FoOEA AR (F) 5 BT S - KPR H AR 5 YoY = year-on-year °
ERARIE - fFER S -
F 16 BEEEEEBRARE
34 it t i H B gzt
105 4 3,574 1,465 1,332 345 33 6,750
106 4 3,922 1,411 1,223 484 36 7,075
YoY 348 -54 -109 139 2 325
YoY% 10 -4 -8 40 7 5
FE B AR (F) 5 MRS » AIPYEE 7L ASERL 5 YoY = year-on-year ©
BRI - FEEE -
F 17 105 F ~ 106 FIEEHBEE TGS BIREHABAR
N i
=34
FITHER (T A8 () FATZER (T A ()
105 47 46 7,646 45 7,302
106 4 324 50,157 324 47,013
YoY 278 42,511 279 39,711
R BOEARMR S o PGS TSR | YoY = year-on-year ¢
BRI ¢ ASBE RAZE (nd.) -
+* 18 ERRE AR A KRB
R TEHERG B =Bl HH R PSR
105 4 184 146 2,931 198 448 400
106 4 386 163 3,192 230 348 325
YoY 202 17 261 31 -99 -75
YoY% 110 11 9 16 =22 -19

BE A AR (F) ¢ SRS - BRI ASER : YoY = year-on-year °
BRI : (FHEH -
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& 19 BRRERTHERAXH

FH fEEER EE =B HHRA P s
105 4£ 191 154 2,655 163 361 357
106 4£ 327 157 2,978 178 269 280
YoY 136 3 323 15 92 -77
YoY% 71 2 12 9 -25 22

FE B AR (T 5 BEEEIRCNEE - BRIPYEE T AGERK 5 YoY = year-on-year ©
BRI - (FEE -

#20 FREEE  EMREUSHETZZBRE AR

PEEERE (A) BHREBUT (B) 7 (C=A—B)
108.9 108.2 0.7
ik B EA

ERAIE  RRBUTIGER (2017)

=~ N AT

iR v et L i ) o ke ) O R [ - SR P AL AT s AR B R R St 2
I 107 £ 6 H 6 HENHIRIZEE 2 NEHETERER T - LB EE BRI
B&E L RGBT Al BT BT LR (8 R rIRESE B - R 8 BT B 2GR
FHIE 7 28 10 AVERE LR R B LRI — R NV E B - B ERAEE

343 5N - (=
%Bxm T TR M-8 g =t

=

MRS =

i B i

¥ u
TERROD > PSR

7 RME2EEEES AN E 8:00 a.m.
BRI : (EEER -
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I ER (AR S4B S T By 21

B9 MAR2ERBEABINIEDE 9:00 am.

BRI : (FEES -
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= AR - -
W il
/j‘

{ E
BT

J2
e

) ! ‘ f===12 e B

g FTJREOA I ©Q sxangp” LR i

& sSeciill lams . R s AN i
CEE con-nl e Sl St esE A e v A A 2 s £ 2 0 S e

10 AR EE R BE A BB E 9:30 am.
BRI - (FEER -

SRS EPEAE > HEANE—HE 9B RHBRINS - ZaEihaE 0B
PREZBERE - ZIEEBREEZEEE(L o 3B RGER AR ILE - RTDAHE
P W RERE e ZE A, - FE RS NI o0 bl LA i

v DRERFZE AT

S (5 2 BRI 22 B0 L ASE BN 22 Bk A B - A B R T AR
d o~ AL #KE OD JERE - [L¥f alfmat BEA K g EmE e S o B IR K - A5
TP R ECPER B AR TR 5K 5 OD AR A] ST F 2 B B QI R % - B B A\ 22 8
TR DBl se B RN S E R E -

TTTEA106 5 3 Ao BEAR R AT E R Z A T2 (ERE S EHRRER R
NEE SRR R RIS 5% 21 0 MO0 11 ATAIETEE R RRA A8 2 K B G AL R LT
RS RS R AT B AR LB [ 23R - ANl 12 - MRS FOE SR A LR CAE %S - A]
fbpF LR R A EALAYZE o AR A EIRTE H By - 206 13 Fror - Al feba e
BRI F R KRB ST > DGR BT RS B SRS
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&2l EMMAR OD %k

iR e

b &dtii HhEE ‘e TEH % B
=i 145,690 101,926 50,960 13,234 30,588 18,412
Bt R4 133,356 95,722 45,548 23,902 23,504 14,780
FRHSH 109,934 80,048 41,628 28,276 25,918 11,392
TEI S 125,606 73,038 42,516 20,276 21,574 21,182
FLESHD 100,678 64,854 38,876 19,302 22,616 11,760
ffBGA 85,616 50,450 41,280 44,966 20,982 12,342
A LI 71,864 46,950 27,576 10,526 16,456 8,458

BERRIE - (FEESR -

11 RIIEMBRERT (Z£8) REZS (AE) AR rEE
BRI - (FEES -
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BRI - (FEHS -

BRI (FEES -
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B~ i
AR SRR (T B M 5 2 FORHI 208 R 2 BT + M DT i -

v R EL AR BT R B R R B B AR I R Z IR R P TT AT -

HETS 105 FEHIE AR Z IR 108.9 f - BLEZMIRRIURT 2 452 108.2 FE¥E 72 0.7
BN o RAAE S e R B BE B A T 1 - R EI R s R R ET E R E A SR E
S AERERT A FHBR R -

© RS AR E R IRE TR BRS¢ IR G IRE 25 R B TE MR T R B - & v DRSE A 5

T CEEIRMIL - (S AT EOER & B IRE IE AR RARME R - BURRR
Y B i e B R DO AR AR AR IGEAS - 117 55 R M IGE iy 1 1 5 ) m] DASE 8 5 Bt
HEGHERER KAV -

 EEIREEEE N - R B EL  DURGIRE B R Rk oA R fl - s

B R F i R F A R R AL - IR B M R AR S - T AR
R 52 A [ et 52 B R 5 R o PIHRK IR AR AN R R B IR FOlE R A - ot S A5 R
HETTIRAETTE -

s RIRIRERECES - PERREER - DINEEE NS R0 - B RS (E S WA RO

AR AR BRI - IR MRS B A Z R R (L > G LS A RGE i
% o FELL TS IR SR EGE E - DUR R B S 0 lE S A & -

R N2 B R N BB AR AL - DIRTEE R AR R - EEE

5 (F 2t LI B A FE SR R - B AR SR R SR B E SR R R T -
CILIR: YN EERN Ep S T

FEARRAEG IR AT LEAERE

S EAMAR ST (A0 0 RBE -~ R~ RI0F) SEAEGERBBMEE—D

WA - RER R BRI T R BDCBOR 2% -

<

TERTREAGE U

RGO R R E IR R 2 -
+ OD JERETERS RS EPrEE SR A O - F GRS BIUSEEYERLR OD LI

EREMEFE - DR ZHERERERS - HS5 I LLES CVP ER S AR
B BB N2 E, - IS SE RIS E(L - REATEHLEEERE OD
R e i % P i 2 10 M P R BV 28 742 R TR
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UploadCategoryListC003330.aspx?Pindex=1&CategoryID=97dbfd3b-e636-4983-a306-
639772660433 &appname=FileUploadCategoryListC003330
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