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Abstract

The overturning and derailment accident of the Puyuma Express Train and the collision
accident of the Taroko Express Train has severely damaged the century-old Taiwan
Railways Administration, thus giving rise to the Taiwan Railway Corporation, Ltd. Thus,
how to improve the safety performance to regain the confidence of passengers becomes the
most essential issue of the Taiwan Railway Corporation at this moment. The most
fundamental work is to find out the root causes through accident analysis and develop
appropriate improvement countermeasures to prevent the reoccurrence of similar accidents.
This paper introduces the common models for accident cause analysis found in the literature.
It would be a good reference for the Taiwan Transportation Safety Board, Railway Bureau,
and railway operators for accident cause analysis in investigating railway accidents.
However, the absence of accidents does not mean safety. A further approach is to find out
the hazard factors hidden in the system and develop appropriate strategies to improve safety
performance systematically. Thus, this paper also reviews the common methods for
identifying factors contributing to hazards in various fields. It would help railway operators
to identify the hazard factors in their system. Note that the fundamental problem of safety is
the issue of organizational culture. If every employee has very high level of safety
consciousness and takes correct actions while facing dangerous situations, the accident
causes and hazardous factors will not occur at the same time and on the same occasion.
Consequently, the accident would not happen. The Taiwan Railway Corporation, Ltd. was
established on Jan. 1st, 2024. It is expected the new company can provide safer services and
regain the favor of passengers.
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Abstract

This study examines the application and challenges of Transit-Oriented Development
(TOD) in Taiwan’s sustainable land development and the revitalization of the Taiwan
Railways Administration (TRA). Amid global climate change and urbanization trends, TOD
has emerged as a key strategy to reduce carbon emissions and enhance public transportation
efficiency, holding potential to foster compact urban development (Calthorpe, 1993;
Newman & Kenworthy, 1999). The study first analyzes the current state of railway-related
land development in Taiwan, focusing on three major types: MRT joint development, high-
speed rail special zone development, and TRA station area development. Key challenges,
including limited land scale and integration issues between station design and land use, are
identified (Institute of Transportation, Ministry of Transportation and Communications,
2021; Smith et al., 2020). Strategies are proposed to address these challenges, such as
synchronizing railway construction with land development, prioritizing large-scale public
lands for TOD projects, and adopting public-led TOD initiatives to facilitate land use change
through cooperative efforts between TRA and local governments. This includes employing
vertical volume-based incentives to maximize development benefits (World Bank, 2020;
Hong Kong MTR, 2020). Moreover, diverse land development approaches—such as leasing,
setting surface rights, and joint development—are suggested to support TRA’s long-term
financial stability and operational diversification (Lin, 2020; World Economic Forum, 2021).
The results show that flexible application of TOD strategies combined with local resources
can help TRA achieve financial self-sufficiency and promote sustainable development in
Taiwan's urban and rural areas (Hsu, 2019; Taiwan Institute of Economic Research, 2021).
This study aims to provide policy recommendations and practical insights into TOD
implementation and TRA revitalization, supporting sustainable operations under Taiwan's
2050 net-zero emissions goal (Eccles & Klimenko, 2019; World Bank, 2020).

Keywords ° Transit-Oriented Development (TOD) ~ Taiwan Railways Administration
(TRA) Revitalization ~ Net Zero Emissions ~ Sustainable Land Development ~ Rail Land

Development



- Az

FEPRESR AL AER TR i H iR B AR 8 T A RIAE R AR ) o Bk s e - Mtk &
TN EE A GRS Y F AR B R (2 B AV o AP B [ AU (Transit-Oriented
Development » f#ff# TOD) RS MEIHVEITE: - EMGEE (e ERTTEE(E - FRERDE
B~ SRt A AR E R S B A% (Calthorpe, 1993 ) - TOD DASUE G Fof% oL > BAHE
AT ~ SR E BN TR G 2iks AL - 28I > E B E s
] - AR ~ 2 AR S AR SRS St AR 2 T JEEK (Newman & Kenworthy, 1999 & World
Bank, 2020 ) -

H AT - BEZREIREE TOD AHBERIBT R EAEHUS T #IE AR - [EAEGE - TOD EZ i 24y
e B EEEE - Rl - BEEE T RERR IR > SIEI T B G Y £ 3 (o A U AR AR 24
= MEREAREHERR TS A EHE - RS TOD Fi#riE)] - BEi= HIXE
TELERN IR EIHEAAVEE 527 (Bernick & Cervero, 1997) « [N - AHFFERHES LESZR IR
LR TOD S8tz - HHSEAE BN Tk s e gk B2 2 R =g o 2% -

KR BN ER AT T A EHE R A > 0% ASE TOD 0o = 5%
A - BREIME - AR EJcEE TOD Hy EEsm il R ThZ M - B st =8 H e -
MM ~ & T A P R A RE K 4B T I HIPRERGET T 0 M AR ASORIPRET TOD EEE 58 R
RSP EREE - W AR AR - BRRSRIERT - 1T AEREEE T DU AR
BE o WA T ARERE AT SRR AT 2K RS TOD fE 28 A48 FHYE
Fi4E

B /48 TOD HYEEmEERE - WEAFE Tk & 1F GIERYE M & 5 Bl =4 A B A A BRI 14
PREY B BB M E AT Lok SR S R TR AV B IRBLEE RS - 5 =EB 0 ERET TOD =Hy R
HeMEFH R 2 A2 ik —E iR AR S I AE SR B BOR &k - e RE R 8
B - MR E I = AR ESRBEER S » DIFHEKEREER THANE S

(Eccles & Klimenko, 2019 ; Freeman, 1984 ) -

SRS S
2.1 + WiF ﬁq?] %+ 3% B (Transit-Oriented Development - f§ £ TOD)

TOD 2Tl i A #ols - SEEBEEERE SN HICRB A > BT R
O > MR T RIS B THFIRORAE /30 - Calthorpe (1993) fz'F-f2ttl TOD fffi& - i
TEFR R LA SESBIEEL B2 QRS E T ~ ZIIRE T AR - DUR S A FESOEAY ERENE - 12
MRS S A RPE MR RS - 2 amAysE e nl a2 20 (HECf ] Jane Jacobs ¥fiiriid
TIRIZBNERINTSE > Jacobs (1961) SRFFPITEREINI S ThRE FIAHVEE 2L » HE7& - Newman #I



Kenworthy (1999) AlfgH, TOD w]jsk/Dykisc s » $ert-4iEamE - fh4h » Bertolini A1 Spit
(1998) #5ti TOD fE4&fEACmEEZENI(E LG LS T VB ] - EE 2 RERIRRETR KDY
BN - TOD ZMriE s 2 dsk - ISR KiREEE (World Bank, 2020 ) » #T45K »
Bernick #1 Cervero (1997) 5858 TOD HY&SF 4 » i HE s & SR EEA Bt T g E A 20K
& > Cervero f1 Kockelman (1997) Hi[FgH" 3D AU |» B2/ ( Density )~ 26414 ( Diversity )
K E%Et (Design) = AZEZEE TOD EJiifAYEEE - Chatman and Noland (2014) 375 TOD A&
BRO D EZ BEAIE e ERATE G E - ZEIER T b 9E AT (Urban Land Institute, 2015 )
IR TOD HYskEtESE a5 R AT ~ BT BN O /ahE - DIAEEE - AT RHENHD
THERER -

22TOD er R 2 A%

TOD ( Transit-Oriented Development » A2 38 28 [m] 2% f2 ) B—F DL FEAT 38 Bk U Ak i 28
R BB A A B AEAT B R A~ RsE AR et - DUR DI AR
SRS T RN S R ] FF 4S8 (Calthorpe, 1993 ) - 18 — TSR F-H1 Peter Calthorpe it 20 i
40 90 FAER Y » WiAT BRI BN IZ0 35 FE Rl s Al dpt i B R RE Y BR § 7 75w EL R o » Calthorpe

(1993) 583 TOD & ] DU HES T HY 2o iR MR B B 251 - 28w DB D A BRI 2 85 » 7
24 7k 8% (Newman & Kenworthy, 1999 ) - Bernick and Cervero ( 1997 ) H3#—2545H TOD
HYBIEt S8 - EFE L E T g - RS 2 TR E - W R RS aVERR A -

WE 2 7 GEHY A 1 45 ) 1 e 22 B - R B 25 4k S =% & - Newman F1 Kenworthy( 1999 )¥f TOD
R TH— Rk ERE BT > BlZE#E TOD RIS EAFERI 456 - (E&E LA HIVE S
{ERDEEFA > RSz AR o tH58R1TT (World Bank, 2020 ) f£—{7t} » TOD HYE i
NMEENAIZBIEREN - RS HENECRIESS » 4 e E (LR sty B R VIR
=t

TR HARY TOD 2236 vf » TOD HIRKIIMEMFR T iV & th B 38 2B 75 & BB 25 14 Freeman,
1984) o 41 » TOD & FEREE Aol P Eas it de th A e S - HERE B g S IBEENE
FRIAHZERINER K - DU & A FEIZZfIESR (Eccles & Klimenko, 2019) - [f£4f » TOD
I AT FzsAHRH B Em (Stakeholder Theory ) » GREFFE FHrFHZERG ~ BURNELtLIE [ K2 FEAVF]
%o DUEFEIEA KSR -

EERREIIHY TOD ZE PR T HAE R R R ok S Al S NaVEZH T EAE ST -
TOD f# & F-/H Calthorpe /¥ 1993 SRR » MEHE 5 (E 74 B SEH TR FH AT 8 MRV AR
et o N HAEE AR5 | f7 0 P E R DR NOREE A~ RIS iREE R - BElR
Bernick and Cervero (1997) RliEEE Gk T TOD FYtL & 22 ) » f5i} TOD {E{e#Ett
BB RE M ~ IIFRAT B HAS ~ DURSRTT T B R R 38R 5 T B A B 1Y IE RS © dTE2K
B 2 Ay F R R B AT s SEE > TOD WY EIRIE G T Eth e R » i3 B i
195 | AfEFSA 38 75 KA TECHI SE Ak » LA AR B S =2 - BB R Bk i El
BEFK - B AKEIE TR TOD 73 TH > gesiE—E(L A AT IMmAgEE - M & H R



HIE A L HA IO - (15 TOD fEA RIS A E A BN & E /K (Smith et al.,
2020) »

23TOD ¢ @ 44867 2

R P g 2 ) RS e TOD ) Ry— e B R S i e 1L o [ A 1 v 22 T Bl S O ke i e e =0
B Ak VIR BRI R = L (SE AR - § Calthorpe Y 1993 SR HITR » BETRZ B X L E2HHY
PRRERITER] > JE2Ak TOD BERALRE - TOD UL OMER (e " REREDT | KT » DUZEI
DBRHFIT ~ IR KBS H AR (Newman & Kenworthy, 1999 ) o H 2 S /1 S R{1EH
FrbfEE - RS ZE R DUE IR S bR &4 MRV D ¥ T HORTE R BR 7 ( Calthorpe,
1993 ; Bernick & Cervero, 1997) » IHT4EHY TOD WZERIZE Rt & A PELZE BN > a2
T R A B RAEF TR H » #—FEE TOD i+ & [EF A% (Freeman, 1984 ; Smith et
al., 2020 ) -

TOD 7E&BHINE BB S S BMER  ATRA T (BEEAT) MBS SR - 5
R AEHE B K ST AR L > B3ER4E 4 TOD BT IR BT E RA - B8R F B At
TR AT E TR E R A B - SRR BRI (PR,
2022) - fEADTTHUEE B TOD Sl e ekt B AR SR (2 4 R - 3
TREGETIE (Bl - (% 0 2020) - JAb - BEREBEUHILE (2020) MYBRIES -
ESHFEE] TOD HEBY/ASEBTR A HIPIEIE » BN A A A IS BRI © 155
BT RISV EURT RS (o -

HEAEA  BEEBTIRBTAES » TOD #ist Rl B Bk i R B BB R %% H 25
BE% (Buehler & Pucher, 2021) » $fir {L4{fi3 TOD F{EAEMACHIETE » S IBEIE ST
TR T S R BRI ERG  o I ST P A S8 20T 25 » S TOD
P T A B EAR HBRE Ml & F K S (Smmith et al., 2022) « B8] » BefirFEpiFnE
FIBEEHE S 2B B TR AT AT S0 + D BRI » T W (ST R
B - [EIIE + S S £ TR Bl A S o AP MR TR+ RS BB TR ARFS -
LT+ A2 B BB 5 S - Freeman (1984) (RIS AFREE 8 this ] + 12 TOD SHEMMIZ
b TS S TR B » DR T A A T A S IS - SRR A
SEITHE S AT - SRR TOD A SRR » WP BN R HUE A $ A AR 4 A
I B A -
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31 FHREE

AR FEER SR AT A RN E 1% > LARSEITAE S o i BdffiiE TOD {4 1
KERFREEEEAE | HEANER RN mMEEREESR - 54 BERAREINVERE S T
o ~ Bighse ~ EEHm SN iR L EEAREESCHEE - NBEEBUMNEFIRYEERSC
> Wi DAk E BT EE 40 ProQuest F1 JSTOR HHAYRRSERY S » BN T AR A RRERE
o1 ELE TR S RE PR 22 ( Chen, 2021; McKenzie & Taylor, 2019) - AR A HTEIAE
TR S T IS EREN - AR R T TR DR IR - SH
%0 FRE AR AL E B AR 1R 88 o0 A TR AR [F] R AT &R PR B A1 o i (Huang &
Zhang, 2020 ) °

3.2 T

RMECRE RIS AEEREE - RIS ER e NVEREEMBR Y (2 8128 TOD” ~ “F1-7k
G~ “ERREA) > (AR TR R A IE SR AV E R EOUR o ILEREEEERECR T T
HESCRRAY S AR R 1 R AT RS ERE TR AV A © FTA SORRIE i 2y TR TRERD » AR
e EI RGBTk ~ AL - “TOD JER” ~ “ESRFEAEIE "% » IR EHE R FIRE R AT
BETE T AETEREEE o YEm Sy T EE TOD JE LA E] B SRR I YR SR B 8 e JRE SR 888 ] o
M AIlZE 28 bhl e B B HA B 22 /F TOD B$Sps PR RV E > 87~ TOD FERAE Lk &5 =
() B e 8 T s (McKenzie & Taylor, 2019; #AEZE > 2022) o

33 FHESL

BRI S HIE SO GR G458 KR E BRI E R T ISR S EE T RS =T A
FEOTERISCRY © B0 - BRSSO B ok s ey 580y - SRR S AR 28R
SRR RG] BRI AR GBS S BRI R E AT FE R - S TR
BoEamE R RN EE A AN BAEE > Tt E L S A AR AEUR T FIfE H
SR (BN, 2021; 12555¢, 2018) -
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411 Eo Z TP 5 2S5 SAFEP #

DRI SR (B R R A e BRI B YRR - BRI R FZRPEC Ry A A RS sh - IRIBH &
B R EBE AR N AR IR VS - HATE A 130 {HEIZE ~ 1,100 ZESTHI 800 255
[ b FE AR B U F R PER(UNFCCC, 2021) » 75 EoREaH Y Hae B IR =R E 1R
HEGEERIRASRIEA - GIEAE 2023 FRiE CRIZFZEBINIEL) » i’ 2050 FHFEHHA AR
B o METEISHEEOE - FEYE - fERSE T ERTRRHE S RSH RIS (TTERR RS -
2023) - HETEEEFAVMRDEIIERE 2.6 (SO - SCBEESERELEL R 14%(THHERRE -
2023) < PRI » HES IR LAYAT 18 i R 3 s M T H - By E IR 2050 45 E HAERVE %

o e
412 PUE R B MREER > T 33 2% DA RBA WD FE 5]

FERBRAYESEL T - P (RS im g A AR RV RE KR DR E 2RI E 2 - IRIE SR E i b 72 A
2020 FHVEEE - GEHSOEEGFE ST - AREERE T 95%ILE - MEEERAR IR (£
(EAE] 2% COBEE EFYTFTAT > 2020) - AHEIN AR SR > PUEEin-MeERPEER - HHEAH
JHFEEE BT AR (R HoAt i i TR - i EI4H4Ek (OPEC) &} - e bRef s AL
LL A 5 EER AR FERY 1.5%/545(OPEC, 2022) - & — (KR =8 S iy R AT & R 2 BRETAE R
BREVRE ST > (BS9SRI R 2 BBUN AL B 7k 88 S AR D bk e BB i o iy B 542
(HEFLERTT - 2022) » HEAN - SIEHESBHFRES I 2 A G0 HY 58 fe 0 T R BG S i A I A i (B (LT
TR > M {5 S B E BRI P Rl Ry (B S B EUR 5 [ 2 — e

413 23 GALEAOFESD > g\.f_:ggﬁ]fg-.u-;‘n;g

TE IR T - DA AE i By Ay A SR8 24N ME R BN PR RBRHER > taEERL
B VAT RIEZEME  (EMIE ST 7 - fREZ 2022 FFAVEHR » FAE A ILEIRAGLEE E
80% » BRELANZEZT] 75%DL F o AR ~ s~ Frinse S iy A L E G b th e E 60%
(International Association of Public Transport, 2022) fHEL 2 » &0 E R/ 28 il a5 ELE 16%
BALHEY 40% » G H{E Ry 8.6%(SCIBED » 2022) » KA HE #n {5 ELATR H GBI T AE R i £
RSB Rt EAFRREES T DR s oy e 5 | 08 D R BRI AHE - (e BT
K S IEETT - BZEfE T » PR A A4S AT T S i G LB Y B R K I T S R
B T AR v B B BV E R (Gwilliam, 2021) -
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421 SRR EIFHRES L0 Eb?.'ﬁﬁ' BMW (Bike, Metro, Walk)

Pt s B A8 A A~ SR Y = » w8 e Y AR B RS LA R VAR S S - WE B
T S EEEES  $2 T Bk AT R MR BRI M » A BE [ 5 26 A\ #2845 BMW ( Bike/Bus, Metro, Walk )
H B £ 7 T BRI FTRT > 2020) o Fi4 - fBUE AR B TH ASHIES
Hr7EAY Can of Ham ¥/ N KA (8,600 £) 58 TR/ SHIFHAL - M/2RCH 328 [HHETHIZH
2 Je gy e (bR E i B 2 (Transport for London, 2021) B HYSEIRE E F 8t (1520 i
FLflzE 75%0L & FrEsEnhE H R 2858 300 8 AR 2R Eirm- a2 —
(5] B 7 ) 2 28 i 26 EAL 4% 7% 2% 2 (Mlinistry of Land, Infrastructure, Transport and Tourism, Japan,
2022) - EETEHEENE PR 2GS T > I SF NS - P H B
SIS & 0 DIE B AR S Ay i m EhER s -

42.2TOD 3 # EenF # Mét - BEHK 3B D

#3E TOD 2 Al| FH#28 Ea AT B B ag st - s s sk B 2 1 A {58 F 5
J& o 5 [ 2 R MR SR R Bk fE 4 (T B 8 e 7R oK (EiE S 4ifs DU E =i
(Cervero & Murakami, 2009) - TOD AKX Ih{cEE S ={ D 22 © Density (5% ) ~ Diversity ( %%
Je{k) K Design (3%5T) o 4F Density J71H » M5 EET BH SSRGS » WE B iEE
BB ATERE 1500% » (Hfe @i HEEE 80% » IiEritEE A A B EE
HYRTEEME (Hong Kong MTR, 2020) © 7 Diversity 1 » TOD 53 1 i RV 27Tk » [HEmh
B A S & R SEa it B AR ~ BP0 ~ BRI B e - DAFT 35w
TS AEATETR ORISR L& B ERIASTrT > 2021) < I » JFFEETEY TOD &R & T
AR ~ (R - BE ULkl - (S EUEEE R TIF ~ 420F ~ B8 RIRERGRE &
(RHEEZE LR WARERA RIS S(77 - B el & LR R E A B — F RIS A i 2
FEfIRE (Dittmar & Ohland, 2012) - {f Design Jg[ » TOD g&atiid L ZM T A ~ BITEHERAH
PESTERsEItt WA T AL B S =il i 4 Y A 22 R DURR = R s ) 8 FH =R
(Dittmar & Ohland, 2012) -

423 #iE TOD £ 9 + B

FRIIHT TOD SR AT UL < It IeTt i@ f v & B A - S @ EHy 5
S EA S EHIRHUA - SCRUE S B2 E (Curtis, Renne, & Bertolini, 2009) = H.2X >
et E BRI - E R E R ARSI R T P I A - Dt i 8 B R U
A (ERGFTEEG IR ER 2O ERbTITT > 2022) - 5= B EERRHE > 12T
BE - EHEERT TOD AebfE (R e SRV 8 S E DI > (11 465 3 (225 [ (Singapore Land
Transport Authority, 2021) = S5VY » FERAS TSGR - BEE 8 2 N A iE iR
& > W RS E R RS [ (R Calthorpe, 2010) © S5 71 » Ja/DACHAESE - (RAEOMERE > &



AR E(E A A - R RACHZESE - f2T OSN3 (European Commission, 2021) ©
F7N o IR E S > TOD BHs s @ S - s AR - Sl dt 101 KiEE
BRI RS G ILTTBUR > 2019) - S5 > PREFSMEIGRIT > 58 (b #E1: » Compact City #J TOD
AR DB R HY - MU BREEEE K - e A i SRRV 52 (UN-Habitat, 2020)  55/\ > AISg AL & (£
THE EEEEIES - OEEHERRE L FEE ST ETHE S A BAEH %
(EPHY HARCBE N ERHTFERT » 2021) » fi% @ SMIREsANEME - EIRIEEAF > TOD HY LM
Wt B EREE BT ERFT > STRF B 2 N e A I zs N B b Z2 Rt & 22 F-(World Bank, 2019) -

43 2B AR AXFRY PR K IBELFE

= = R R AR A F(HI S B2 E s e R ER ok st ety E R m -
ERHEEBIENAHER LG — EFREEERERE  EENRBREERTF K > HE
AEORTE - EiREfl=E SRR - BB Tk B R B A MRER - 280 - EHIAEE
HIAEBERS 7 T s T 2 phik  Efhae it - B BEET) - EEHAE — R 2 FHEUHR
S > BN EHGE 7 HAL AT S th YT T S OB B E T 5 AT > 2021) -

4.3.1 FH L 47

EEA EEE R PR R R > Te AR SR E B AR S AR R AR it - T
HimEitEnfERACEEAEERER - M EEERSEEEE(t 3725 M L EHmCZT
[EFEEIR - BEOEERER N E - 2P0 T 4R A RA « AIBSCBE HIARETER 2
HH B AER ER FE N BRESIEERE > SEFRHEBUT I & B DAER I 2 0 12
(B HAEER A EEELII ATE R A B B T AR S R (S D - 2022) -

432 BLEHE

PR HEBN N ok 48 SR T T 2 T T PR > U S TR AR M B Ry R - FRY I (E 2
BURIRH > SRS ERE  (EE2HELIEN TSR HEEHEAE — si= 2t AR
REABHIHEELETET] PP EIBRE(GELORT I > 2021) « A1 > BB
EALRREZE - AP EER AR AT BB NRE 2R E - B aBLURT
Febetath > EFMFBENREMHAEERLA - BRE G EERAGHIIRE] - 22 2 UUEEEREER
RFK > EHERREIIRIESS - 2020) » 55— 51 > BEE =PRI RIREUKE HE - (1 gHE
HAVETRE R IR s S - RS BRI E B T TR SA TR > ARAE S HARhR (B2
Ak SRR - HEEABEERMBIRGIHN SR F ) (M5 280 E S o bR AU B B KA
AL S R (P52 > 2019) -

433 ®3E£ 2

EFATE ok R T AN i AL - FEERE BN 1 5B R sk e A mE A - (B H



AT A S BE ) ~ BBk i e o= s U — SR - (R 7 5B T35 - B EianViE
R > TAKEBCR R EE ST (EREMR 4 - BB CE SIRIR L SR T
J71H2# F-(World Bank, 2020) « 7E AR it 7 18] > JEESTEEA W18 R s AL - B BB
BYEFEAIRA - ETEREEA R - DIERHEE SR Z 2 (OESS » 2020) - [E]EF - BF75
BRI ER > SRERR L T A& pg s ER S LA - DiREi % E
T MR AR E (R E &R HZElT - 2021) « [toh S EEPEEEERI AT SEE 5K
HE A BB s - DR (Kb A (McKinsey & Company, 2020) - {FER5R & 24t 5 1
258 0] 5 | ASEEREIRAMERE T > HETT 5 R s P AR RE RSO - M6 1 28 = Hh BR FH R BE R Al
DASZF % HEEGETEEEA » 2019) « & iEar oS ARISENS - E8NMERE B Lok S R S
KRR > TN Ry AR IR R AR AU A AT A4 - R B BRI s B iy B
(World Bank, 2020) -

Hq
A
o+

L

5.1 2 ##uE TOD e B 3Afe s Rk

510 5 #HE 2 B R chs 4 8

BBV T B o R = RJEAY « FEERR SRS - SRR E &b R EER S - 2
SLRHEE BT AR BRI T R S - B TE S AR b S s By OB s F A H R T
BE (ZZiEED, 2021) -

1. EEROHE  clEEFE - THa RS > BiE HATe#ElT 1 88 (L HEE
Hrp 62 s THEE  BEnHHENSEREN (BIbmBUNEEE TR, 2020) © KK -
¥rit - PKEEHHIRIS | A TOD SRl » HISE A i E & FE S 2B 48l 2 4RIV s 1 (B 1T
fEHEILTTHY 7K 4838 /2 (Smith et al.,, 2022) -

2. BESTENR  EEEAG o BITCHET MBS EREE - EhE 1,507 A8 i
HUS T 304 A EAT T - BESARKE - B7TTSSBEEE RIS - (B RS LR (i
L LS+ DRI A 5 2 S B A — S B BT 5 S (1 SR,
2021) -

3. ESHMER  EMEES IR s T BOT CREL-BiE-me) % -
BRESE « JATT + ZIRFY (HESE) FIHHUEHERA - BEEUSEL TOD XRsREEF 5
11 o RACEREME— S WA ERIECR LR BT B ORISR (H,
2020) o



512 5 AHGE 2 B BE 6 TRaE

BT E TGS A B R P > SR CELUZERNE TOD AYTHIA HAE -

1. THEESSAEARR &g E R LD TR T AT » BN H S EEE RN E
HRMA LA HS R EE > nhEEEE T HtFE 0 HEEA IR > FEERaHE R FER
IR AR 8 S PR/ N 3 > (5 L GRS R R 2 2IRR R (<L A, 2020 ) -

2. HEULESETHEHEERRAERS | R A TIEE LT &8 ni BB A E S8 R
RS » SRR AR S A ER N I #E o8 K SUSRA - iE— [ EE S b L 7 2 K E
D BZE > RBEEKRE T SXORME > HRIERETIEFRIEA S LUEF]EREE (Smith &
Brown, 2019 ) -

3. IHEIEESWNEHTK « GUBNVE T TEY TOD JEA H R AR L4 MR - FF250EES
B SR R AR - MUA5E 2581 TOD BB 1) - HidE TOD B
o HROREIHE T FE S AE Y TOD LSV ILE - (B LS EFa s &R K (§F,2019) -

4. PEEESHIRT 2B EAEE ERES > SRS B EERE - B LR RN
T TOD HIRHEEEERE - MBS E BB £+ 8k > &8 E A RERST
REEF I SAEE EAEEZ 1) (World Bank, 2020 ) -

5.1.3 5 A TOD e 1k

By ve i _EACHRERG FR T 508 W38 TOD Y@ > DL N RES R E Bl 77 28 ¢

1. [FEPAEEERER RS - R RAVE R E R S W HHE = B A s - DAFATE
ST RE R 38 18 TOD HURES © I3 AR YR B R A AR A AR P B 2 25 e A = B
BB AL LM > WS HAR - 25 7 BRSNS (FEERAE], 2021) -

2. BAENKEREAEDHEST TOD R - 58  FIHKEEAAE T HI#ETT TOD ik
FHVEBIF > SR ABEIEREE Fy TOD rRELZEY > 45 & EFFIFEERY LRSS Rl A
WS~ BRI EEAGFE R - B E) TR G IEAIEOEET) o BENMERT T HE Y
R BAERNMEE T SHIEAgatE B D IRAAA T3 R AR M = FE S s

(Agi@EL - 2021)

3. EBIAN TOD 3.0 DI5|ARRMES - #/7HY TOD 1.0 A1 2.0 BURWMEN T HIAR - EEH
O3 TOD B3 FHEUR 248 Witk 5 | REFCE 2 81555 (R TOD L3y & 80F FH( Smith
et al., 2020) -

4. JoEETEIEERRERNIEE TOD £ - #:#) TOD =55 s LA T EUR IR i -
R 71 82 E G AR TOD AEIWIYE F 95 » 268 TOD AT8colT » HEFHahitest
Bt S s A 5 s (FRESS, 2020) ©
5. DIFrEmaBFRERESR WA A SUUEEAE L E S v RS AT AR
FrEEH T =0 RO L IRER SR I (B B s B DR R EIE S LB E (Regr it s
( World Economic Forum, 2021 )
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521 $4cn P RERKAFRFEREZTE

ERHIREHIRAS R QB E NSRS - AR EE R A 58 A 2050 JF
ik HARHY AR o Bt = VB E B - Rl R8s S iy L ith F SR TR T T E RIS BUR &8k
LIsE G ~ TEE S HAH A i 2y AR - (e R Ra B TR B R T R M - SRS
S8 1] LUK S iES EERE Sy SV B - il DAY 5 FE 28 e N R BT R R A AR B S% - 18T
fEm BB E Y AR e B T AY&k (K 4 S Ee (SR, 20215 World Bank, 2020 )-

522 @ 3RB s deaRd (AT L2 A MrRAFR L A

EFIRA 240 ZE L > 5 L EE RIH A FOR T A OIS SHRE SR - 280 - BEE LT
SEIREIE > ST E R LB N REHE - I8P ERRYEIE R PR T - FERRA &
J& TOD (LA#iE R mIFasE ) J7=0 - REbaswuE Mg it - HEEhEEry BB E A - ]
W ALHIEAY T 2 5T EIR] Rt o AL T EE i @AY SR A 80R ) - 3 R b A iy S e
#e (SICHEBURE - 2020)

FEEEREHE - ZFUEREE - G > DUEFEFEIER - P - NEER
Eh > QS E S B A [REY TOD M3 - B REERSE - HEa Ut
Ry CONI I RE Gt FR 1 S SR B (e st 5 SRS RS - (R HE B (BRI e i ( Smiith et al., 2022 )+

523 ¥ 3 EFpET  fEHLTOD I F * FL ARG

PRSI E A2 EE R A A b - (EREEER T S R A HH RR KL I L
B EREET) - BT LGS - SEEE I TEIF S FET L HREE > HA TOD
Bz BETZ U bR EEERE - R HETEEE SR OB EOR L E s
B S oy B NERSE - AR RESER S o R AT BRI A AR Rl g R BUF B =i At
[FFA - A (ERERS - AR Oy T U R i 1P (e B SR Bl ISR e (5
BRI > 2021)

524 FP 5 Achd p REHR B2 FEHMABRLE

M (SERE) BIEAEHA T - S AYBHSHEEUR B G B NERS - NMEREHIFE L
el E s ERE > A5 AS Ty e R EE2HRA T HTHE RS - ST
LR > RE TSR SRR E IR > U ZEAE - T RIIFIIEEK -
DLEILErE T2 /] - BRI ANGE G BRERRHILE S - (EZE AT RS
Wk mT 2 8.78 fRIT  p R BSIRERY EZHACR 2 — - RIAM S » Z2# I 2E HA IR~ & MTR
FPENED HEABERMZER MDA 2 E ST A AU e (PSS - 2020 : World

Economic Forum, 2021 ) -
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Abstract

Railway tourism is a key element of Taiwan's low-carbon tourism, and it can be called
the locomotive of sustainable tourism. Taiwan is set to enter an ultra-aging society by 2025.
Railway tourism provides passengers with a new alternative, addressing issues such as traffic
congestion and the inconvenience of long-distance driving, making travel more accessible
for the elderly population. This represents a significant trend in the future of tourism. The
convenience of rail transportation allows older individuals to travel with peace of mind.
What truly requires attention is how to enhance the quality of such travel experiences and
meet the diverse needs of various demographics.

As a seasoned traveler deeply immersed in railway tourism, this paper intends to offer
insights drawn from personal experience, coupled with international trends and observations
from the industry. It aims to spark further interest in the sustainable progression of railway
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tourism, enabling Taiwan's tourism to diversify and capturing the world's attention through
railway tourism.

The objectives of this paper are as follows:
® Reviewing the past and present of railway tourism in Taiwan.

® Exploring the integration of railways with wellness and Environmental, Social,
and Governance (ESG) principles.

® Analyzing the key appeals of railway tourism.
® Forecasting the future development of railway tourism.

Through the author's practical experience, combined with literature, expert insights, and
online resources, this paper explores the prospects of railway tourism.

Keyword: Railway Tourism, Sustainability, Seniority, Low Carbon, Bicycles
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Analysis of earthquake resistance capabilities of old and new bridges
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ABSTRACT

Since the 921 Chiji earthquake in 1999, which had a magnitude of 7.3 on the Richter
scale, Taiwan's first largest earthquake in 25 years was the 403 Hualien earthquake, which
had a magnitude of 7.2. The epicenter was in the Hualien area and nearby Taroko National
Park. Railways and roads were immediately affected by the earthquake. The soft intestine is
broken. Among them, many areas between Yilan and Hualien Fenglin were damaged and
transportation on the Eastern railway was disrupted. Fortunately, thanks to the sacrifices of
Taiwan Railway engineering personnel, the entire line was restored to traffic at noon the next
day in less than 30 hours after the disaster, and ten extra trains were opened to cover the area.
The isolated island effect caused by the collapse and damage of important provincial

highways.

Among them, the "Xiaqingshui Bridge" at the northern exit of the 158.6K Daqingshui
Tunnel on Provincial Highway 9 was hit by a strong earthquake and avalanches of boulders
from the upper slope. It fell into the wild creek Valley about 25 meters deep, forming a
falling bridge. As a result, the highway connecting Hualien City and Xincheng to the north
connecting Yilan, Nan'ao, Su'ao and other places was interrupted. Fortunately, the old bridge
built in 1930 on the west side of the bridge was still there after the earthquake, so the highway
authorities could use the bridge deck and abutments at both ends. , the war-ready I-beams
that have been stored in the East Branch for decades are hoisted to the site. After a little
arrangement, slope cutting and pavement heightening, they can be used for emergency use
after the engineering technicians check the structural safety. In the next 82 hours, the single
lane for passenger cars will be opened before 18:00 on the 6th. In addition, the 918
Chishangguanshan Earthquake in 2022 damaged the Lelexi and Xinxiu Guluanxi railway
bridges on the Taitung Line of the Taiwan Railways. Taiwan Railways engineers used new
emergency repair and restoration methods, using the existing reinforcement and restoration
to achieve existing functions instead of using wasteful methods. After a time-consuming and
expensive reconstruction method, the Taitung Line railway was restored to service in more

than a hundred days, marking the first time that Taiwan's railway engineering was



reconstructed using the jacking and sliding construction method. Therefore, since the nearly
century-old bridge was left undismantled, it happened that after the sudden earthquake
caused the collapse of the new bridge, the nearby location was waiting for backup to come
on board in a short time, and the original earthquake-damaged railway bridge was lifted and
moved. Positioning to maintain a certain degree of original function operation and the
implementation of future reconstruction projects requires careful consideration. It also
allows us to determine whether it is necessary to demolish the original cross-river structures
of the Taiwan Railways or other land transport agencies after the new and old bridges are
rerouted. Are the old bridges and land transport plank road approaches still considered good?
Rethinking the preservation of the old bridge based on two case may provide some
opportunities for resilience when disaster strikes. For example, the recent strong typhoon in
Gaemi , which invaded Taiwan, caused damage to the Bazhangxi Bridge on the Taiwan
Railway's longitudinal line due to the collapse of the embankment. The interruption of the
east-west main line here relies on highway passenger transportation. If there are replacement
old bridges and can be rerouted in an emergency, Taiwan will not be affected. The iron

western transport function has a great negative impact of stagnation.

Key Word : Earthquake -~ Isolated island effect ~ Fall bridge ~ Bridge lifting and
positioning mothed ~ Waiting for backup - Resilience °
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