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2 XPARR B RBLEUT TARERED NS BB RE LT KR

23



AT M oA IR A 5 R H A A )

«U’E]Z?) ,7-/4/1‘ mf»‘kﬁlmﬁio

Open sea#---- Water ; Land ----»

Navigable Terminal Roads, Intermodal Public
waterways operations bridges to connection: | infrastructure:
- intermodal Road, rail, highway, rail,
connections | pipelines, pipeline
Vessel ] i bridges system
Rail or pipeline on dock
m b =t —>

2.3 BFEWMELRRE

33 R NE R b ot d Y RS R P A T R SRR

PR BB RO RFEE ARG OT LTSGR IEBRTR R

—\

KFEERB P EILTFTEFR > FTEDL I REF QLT EHBE DB RTR
# ) Formal Vulnerability Assessment (FVA) ;2 » FVA ;2 ¥_% p »* Formal Safety

Assessment (FSA) & ezt @ > @ H ¥ 0 g% 305 18 B g 4ai6 353 B PG o

FVA = 2 g% ic & 8L 4 3038 ﬁi%l Pehf i@ Beukin 4 02 Kl as
W T Feeni R 22 i it 4 o Ffd - FSA B S FVA R - 1R R B IE L Ak
53R > HiBEG FSA 2 EBSEREEE R 2 A FRmE 52 2
B3R BY FVA GnmRAEA Y o % S G il ek s E s (risk

level) » 3 5 B {* chifcd & Frif & FeEE_ o
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()2 d BB v 2 Tl I NEG
(5) # (T © BULEE TR F R
(6) 4 &t ak L HF R B F It TR
5.4 4
(1) G @ % 39 sk 4 &85 0]~ 7~ RS g s
(2) PAFx5 4L XS nF & ~ MR B g JUE T T A e
() i i ©ax LA B dpdachii 4
(@) E3d : g H e dpdaz Ba L FRBHEA
(B) F (TG @ & & Fyrdidaci 4 o 4o REHA B E 4Lk
(6) * 4 % &L EH K Fgacd g | oo
Hsieh % (2014) & ™ Berle % (2011a) &4 i fe i g » #'F pAses 4 £
TEERG ETRL S i FEREH B Y ERS AR ¢ 3 T
Bz 2BER (%) Fel s TR (A4) BT 2 RATERSA R ERRE (40
MBAIE E) SR Aok AT R E LA 2 A4 (TEU/
FR G EEAE ) BFLNBLEELRER (%) CBELAS LED

7N

BEEARZEL AL (Fhelida ) T3 TR R (% 8 &k

£

ME =mgahd 2 4) ~dgdaToFpmRl (@) ~ 12 A% (Fikls
AE ) AR TR (%) KA RS ERHORT EH (GTA R RS
[#) ~msE2 pd TEEREEFYEES (Bh e AT RRAE) S L E
BRI ETRFATFE (%) A EBFRRY T RF BHRRTITEE (%)
214t S ARE S fME R BEF B AREFEEER A

4 -

g e prw AT Ao fegh 4 (resiliency) Ak s AR g b g i 4 o p
© P AR S 17 L& 0 Folke ¥ (2002) AR A GO kAot
J%iﬁﬁﬁ4ﬁiﬁﬁﬁmﬁﬁig’ﬁﬁﬁ%%ﬁkﬁﬁﬁ‘gﬁﬁgﬁ;
Fiksel (2003) @ & - B & 5 MR4gac 4 ki B3 AfdF 2 RA T - BfE
TE gravk 5 Bruneau % (2003) #-fRAR 4 ek SR A 59 T M A s g

IR P % SR T Dalizell £ McManus (2004) 335 t&dk 4 24 %
26



Mg HF IR RS G T i dadF Hookat i 2 P g0 Rose ¥ Liao (2005)
TEMAR A L R Ao HE g BEF Bt 4 00 M4E 4 ; Pavard % (2006)
LR i T RE R A I - RO el ki
FeEM Y AT AR A h A > Omer & (2012) =& 2 G R4 ok s

BT S e
1.53 g e

2. 18 & 74 %Uﬁ%ﬁﬁ;
3ok R i BEPF

SRR E LU RR AN - P SR R S L T
fod oo A SR IRAR A A 0 AL R K SR AR RS 0 o i iR

Omer % (2012) 25 frecdl 438 S senfiqp 4 » v 8 M MOB3 & | &2
"TRAGREY A B R FL - a0 B RMIEE R B e B 4

G B R IRAE Y 0 T A B EHEA B 6 5 (TR

DFFaF* T F sk i LR I LR Y o

(QE# sHRMPTFR L% WA R KA > 2 F AR kL e
RE SRR B AR e crPRAR K E o

QB AH X GRABE 2 HE > B3 T 3 nrF eI T F T 5K i
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2.3 B

(1) & 2T RpeE -
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Rl
(3)if 4BHy b 56 ¥ 41 5 2 BT BN R

(4):&% et R ALEELATAR R 0 VO { S ATARR Tk Suengg

=
A4
&
A

S
e
var
&

Lo, ¥ oo

R REFSF R MEAKR ST o

BTG AL T DAREEN BT SRR L B R H S5
FLETIRHFNIE 4 5 S TIRh ATHEL ABEIARLTPED

P TR F A AR PRET R GREFLS PG R T 2R
@ o B8 -Omer (2012 )#% 11 Networked Infrastructure Resiliency Assessment
(NIRA) = 2R3 7418 & Seenfkgp 4 > b 3 2 v 0 et ;Jf‘,ﬁf‘;iﬂzis :':3’35@?],} v
P33 3Ry o FE A B R4 4 gtk X % ARt (decision tree ) o= & 2k
# 4~ ¥7i% (cost-benefit assessment) k3:=fp i@ * L 87 ke fRAR 4 5 143 F s
P B K R R ek g o s R B - AL i S R B R KB
SRR A o TPt R R R S i RBEFRE KD R LU E
PR WERIE B T B B ks TR B m %“#mﬁﬁ%lfﬁﬁ?f@ﬁ%]%\ A 4o o
Flot oA TR AT 2 @A AT K D R ehikfR 4 dpth 0 @ REeRdiciiR 4 (tonnage

resiliency ) ~ & ¥ #= 4 # (time resiliency ) ~ & ~ &4 # (cost resiliency) °
2.2.4 ZEMESEERIREN

Pavgs v pdt 2 ZERPH RSB RENRAE S ML Y TR AREE
P ek B TR 'GP A o Janic (2000) f EHUS F i 8 R T TR BT
S EERAYMILGEL 2P OMASE L E L IRE TR ST

e L & 32

L4 5 deenfiind et dld 20 4 SR FE S P H B EFF - AL FlRH 20
FE B BT SAMRE L A e A LRITLET
REANITERLEBAR

fodmae 4 enfEiR s Blde BB IRF SR

—

T
24nlg 4 2 ¢ g F ril ¥ A R AR g o Rl PR R )
B S g 4 g i Tl ¥ 249 W HEFR dunsd 12 2 EFskehf Fo
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3t Rengsk? K EERFA LA T i Flo - 0 5% EF  ERE
FRU$TAE W He FFRAFRERS T d o

AR 4 FlE B A LA o A o RakeRir g 4
BAPEE R A RRERL T FUF S AR RDI R RT] Bk
4 A IREBUSRAE T 2o RN Rk o
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2

6.7 % s HF 7r Bk A F AR ehv A TR e
$eb > Spriggs (2002) 4483 paE 2 H AP £ R TIR 0 &

IS HE R B R IER Y R 0 TR AT R GIER E A £ 38

1l EF BRELEGF ANV A BEEERR T I T HR G %o
2.7 % b G E BT ERAHVIE A B G E TP ;g LA TR L R Bt
S

3¥E BHEALL G ITEIEFIEED -
AT IR 1 (Een¥3t b " R I e d o

WH R FET A 53 (Runway) £ 0F 73 (Taxiway ) o a3 4% S
%%z,&mﬁm{#%Wﬁ%ﬁﬁﬁﬁif@%ﬁﬁﬁ%%ﬂ‘ﬂﬁ‘%gm
BER o RP Il ¥ R BN RPN T R Susa SR
§o i o RARAS B ] cnpE T R IRASE 5 6 % 2k (Holding points) i L B 4
A g ﬁﬁgijm§%§45ugu- KEDEE Y I Fupanip 1]z g

WAz B st e+ g 0 B H T L AcH 24 -
B FRALY DRES > LR ALGFIE PR S LSRR
U F P KB Z A DF RE R wﬁfﬁfmﬁﬁ#‘%z 7 AR B AR

?ﬂl] liﬂmﬁﬁ&,éﬂ/iz ’_‘{'ﬁil—‘g Eﬁfé’—‘;ﬂlu /F._Q;H:);L pq&Fmg— T E—"lﬁk f_(%ﬁ"
e BEEEE R ASHAE AL SRR 0 B 6 B SR R 2 4
MR 54 LR REPE LRI AR R R .

29



Taxiway ]

Runway

m

B 2.4 HEEERNTER

Chialastri 22 Pozzi (2008) %3 5 % 1 & sifd enprBhiF 34z & gi.,,]m}* B4
RERL AT ETEL TP F A FER R R RA 2 5 2L -
io % T o PRAR 4 TR % SRR R R R 4 o PR AT A B
RNRA RN T G B AR IR A RS B oo R B A AR 4 hdp
fud #ﬁ‘ﬁ %5 o

L 2 g £ | B

(1):£# (Selection)

BBz RTe A f A B Bl 1 PR T R i 4

I

ML A E TR - BATEA R A FRLALIHREAR > Fd e oY

N
N
.

=

1.
Vil

.\.
T

FRAR AP ERA LB RRAER R G B2

Y

F
A B it » BEVRITRFDIR > - BEEE m“:‘j#kﬁ’—ﬂ— FK%Q

P

REBEFEAR PRS-
(2)?" 5 (Training)
THRBEFEE DA > TSR G JHEFTZ Bo e E AR
"I ﬂdfﬁﬁﬂ HaA B4R~ PeiE ~ & 2ol 0T & Svena 4 TR |
T Bt B R s b ¥ @ rap i 4 0 T T4 Rk

AP R RO R kRl F A (e 4 e
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(3) B gy ® &% (Learning in a professional community )

4w

BEFARRZE- BEEPHERY EY > A7 NBE B FiFLAREAZ Y

5
o twm AL Y SR VRAAEARFF E S -
(4)% ¥: 425 (Checking programmes )
PR ARRE PR R AT REFTERDE MM
2.8 FiB R RUE p et eniE R
I L ERPEER el o aem A I EE HEt BB R R

Bfeit A anRAT MAE G A SN Ah s b3S Eml FALER et

KA PR BRGS0 A5 4 B R B R LR Bk

2.2.5 /hgE

g ﬁ@}gkwﬂﬁ;ﬁ%‘ﬁ s AR s 29533 & (vulnerability) ~ B *&

(risk) ~ % k42 + (resilience) A %] 2 & 4T o
19533 &

*EE R TR B & & B ¢ B % W% (International Strategies for Disaster

Reduction, UNISDR ) *+ 2004 & £ 3 ¢ #7dp 1) > 9633 & fhdg o 5 T P> k5t
€ 3 4c 5 45 (susceptibility) 42 /& ek i > 4 & %44 £ 458 (resistance )

R ic 4 (coping capacity ) % # if it # (adaptability ) » ¥ 3z x s % »z (failure) ~
% 5u (malfunction) @ &2 % A Z © FrikE o ¥ 17 SIME EREL > F 3025 4

PLAF TF A G & 4 s AL € (53 (socioeconomic) & e A 4 f 6 HEEE 2 4F 3 o

2.1 '

AFL AR LA b AR BF LA EET T T

EAE =L
o= TPE L x BEFET
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P @ T Al G TR 24P 2 85 (probability) -~ & B
EEWTE BRI Y 244 (loss) 18 % (consequence) ; iE— I 14
T b ' (disasterrisk) #hz. > fF¥ 7T R B LT R GEGY TP F LT A
3 7]+ (hazard)#r & 2 08 2_ ¥ i M @ -8 B E 4P 5 %533 & (vulnerability )
B Rk BEAE (exposure) 2o fk o BERh "G IR BIE R 2 MRAR A4 AT R LT
20 ® A 5 g o~ g ¢ (disaster prevention and mitigation) ~ % ¢ R %

(response) » % {34 /o (recovery) » ASFL FENE D ~ R LFFE D

Pegp 4 Fux o

3.4 4
JORAP M S R RN 4 o B L B R £ AR R
TREETE TR RIS AR RS E SRR I
Fxoe® Omer % (2012) 2 & & » TiRAp 4 5 % Suie? SRR 3 R Ak R 2

KB a4 oo pRET L B ALeniRAR S VT OUCE MBS R E KB F R &9
B>aFEL o 4pk Rz o3 ()% F % (redundant) T 47 % %> 1 pr Ak
R X HEEET LR (DL FHRETN A AR ko
WP E AR kA aapE C LR E B AP e GPRFAR B S (3 B A AHK
HREFR G AN BN T S A F A T R R A R s
MRt ¥ EEar g g & (4) AL R SRDE R § 7 1320
BFRPF S AN RE E RS B)RH S Mk S B~ AT
ﬁﬁ@%ﬂ,g@?%%&é?géﬁﬁﬁ%’éﬁ&ﬁ%%iﬁﬁﬁﬁ%
% 21 I (5 iR AR ]

2.3 BRAZENEEAMTZERAME

T3 e 472 (Interactive Qualitative Analysis » IQA) e 3 4L 3 f &2 »
¥ 0% 0 R p 3t 26 & F ¥ 2 (Total Quality Management » TQM) 5 2 & & F

TR e od R iR AR AT Sl A F A B A R BGR G Baigia iF
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A B BR iR B AL 0P g e e f#5- (Northeutt &2 McCoy > 2004) © @ < 3 3V FF

BT LR L EARE BRI SRS L 23 S FEA T e

SR F 2 TR AT AT M AGAS T 2T Y R (2010) 22 o
RTAAATH I AR LTI

- R AAE

1

HAPNT N RRESARLEDZAFLEE > RFHB O X O RKFLFES -
B BREEEAR AT LM AR NP EEHE R B M TS
SNBSS N
i {7 Pareto ¥ T2t 2484 A 45 o Pareto 5 %% AL 5 80/20 2 ] > HEL 5 K
SHcHH R R kY SRl o E IS D BB 0 A F o

PR AT B o @ % Pareto ¥4 TP ehf = 1 (1) AT Eg ehhf hiE o (2) §
Eéiﬂ’%ﬁ%ﬁ#ﬁv&é B (&5 ,2010) B+ R Z2 MG Fd 53 MEFEE

Fr-E Power B HiE: AFMIFAVERARHM AT A2 L0095 AH
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H
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Prehg A RO T AR Bl BT F 2 B R AR ek MR
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& 2-3 WMEHERREEHEERE M
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2.4 BRIEMEEAEZABRRME

RN CR R o TR H gl JF -SRI R R N ¥ S IS R AR E AN F S
FPR e SR FR2 M a4 7 0 5 SLIREEFLH] - 1976 & Axelrod # ) 3uAe @)
(Cognitive Maps) 33 » 1 & P ha 3Rt gt B AL - 2202 3 1% F%
Bl SBET AP SHT L K TP 2288 4Pk 0l SRl M
2T oRATHZ HHE - A AH o AERE SHHBL A RE2
Bk &7 EEaFR TGN GZFE 2 BB A RE WD
BB T LR
PSR FREFIERATRR v BBEF S - R EE P ARE s

B2 f o BT o fi0R 3u Bl (Fuzzy Cognitive Map » FCM) R %

BRI Y o REF 23 REE P FEE L f FIR M G il
TR B B v A a2 AU e ik S e RS AT Bl A AT R B AR 0 S
B ORI AR T R AR Y B E R R R A R R EEHE &
% v (Kosko » 1993) -

FEARE TR AL R K B K 5 E R A F et it
B GV AL AART PR AT F M o R RAF el R AT AiF S L
R o TE - BAEE PROYAL - T E K ORI R Y LR e i
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Gather relevantinformation
BIA 1
Supply chain mag
Risk assessments (5.3.1)

A

l Analysis Solutions

Define organisational approach
Define Supplier Ranking
Establish breadth and depth of

analysis required Develop strategies
Define BC requirement for suppliers Develop risk mitigation plan including
{5.3.2 | Working with suppliers continuity strategies
Constructive relationships ¢ ) Review contractual process to
l Understand dependencies/risks of incorporate SCCM

suppliers’ supply chain Seek opportunities for change

Conduct analysis Review process

Request information from suppliers
Conduct information gathering visits
C with defined req

(6)

(5.4) |

Output

Results of analysis

Assess risks

Mzke recommendations to Improve
resilience

(s.5) |

R kR 1SO 22318 (2015)
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TR EHE TRy AR R R > 9 7

® UMEMALAR T A EP L
® TEUERTHRLDFESEL L
® SHTiR RriER (drd BT BT A T T ERF)
® AT
® CUEpEAY PR Lo

AT R T IR EERE TR MOR R et (DEBFF 7 RS 0
RRFOFFPYETE RS Z AP LE P i QRE LR Y PR

oo Qe F i B Bk s BERF ARG feehw P 2 g (v

ok 3 o

ﬁ@iﬁ#ﬁ?ﬁﬁ’ipféiﬁW§ﬁ'wﬁﬁﬁﬁi?%%ﬁ%ﬂ
( Supply Chain Continuous Operation Management - SCCOM ) - SCCOM #p i 42 &

87



4T

%381 22 SCCOM # %
@%ﬁ&ﬁ%%ﬁ%ﬁvﬁi%ﬁ%iﬁﬁwﬁiéiﬁﬁiﬁﬁﬁﬁﬁﬂ
oo B ahY S A L2 B R S R sas SEB 0 R LR

Bt A e

%32 ¥k SCCOM # Fl& p %
1% R ERPEL FERA P B 0 AP AR R > T AR M T A
GABRE R BB AETE MAEA AR R R BKT B2 2 (P BRTE

KO SRR K PR

# I3 Y B EE S A
TR AP E RS T 2P R PRRE PER AN T LR B R T

F o FETAPM EGFH A F B RAAE R B E B AT R L ETRBER o

LE LR i W

BYp TR GRS A TR ARSE 2 TRT B BAM S R4t B
B A R BRSSP ARG AT R L2 TR (coping)
% (resistant) ~ 3 i (adaptive) £2 iRt 4 > JpI0dF 3t & kB2 9p3i k& o
PR IO 225 2 T E 0 B GAL L BB E BB BT o 3
% oty = BFFEREIN x FEV A AT FENEDR R URFROR
AR e (DFRABTEF A2 E 0 MBI KT R
A e LB R (b A  ERTEFA LS o

5 R R
YRR TR AN T G R RN SRR R B R TR
BOLREB Y BT R MR GBI R B R AR SRR

L LU RIS SR VR S Ry S X S e R AT A

AR W Gl R s I AR RS € R R W AR

88



S ELE R RS R TRE

M%WE%#NI%@%?Wi?ﬂ%M

FERE R @ 2 E R BE
ForEFHEETERIANTE -
(SCCOM) 2 4 = 5% » 3t % = F#FHlw P o
AR A FBRE S M AERAGKE  c RRVRTE B R 2 3
gALBE R > T A MBS R A Tk o 4P

2

A AT AR B T A
e RE s FRBRE e b2 AR L 2 ARR R TR L R B TR
EE S

4.2 EIFFHEERESSE D4

RS H30 0 > F Mo 1 fEpEbz BB A > 5o ng e aERe s 2 0 4

AR 5 e o %%K@‘%?E%E‘ v E LAY :I&-;}éﬂﬁgj. Ao 27 MBI R A

from FENFER 2 A
AT o PRI RS 83 o 7 g f i R IRIE AR

Az B 3?'3  pF o> AEF IFCFIREAS S G e
v Ap kT E 4B 4.6 ~

AT AN E A0 47 47 -

4 EDIGH 8 183X

8RELE Q.EWMEY Lk

TR &R P AREEESE S P T (2015)
B 4.6 MZEEEHORERERZ



.

LENFTRRRE  2BEE%N 3 AN 4R

i\.\\‘\l\.\\\'ﬁ'\'\'\'\ .
AT

6EDIBE 5. g

9. BRI 1026 NE 11. /Y24

FA kR P FIRESH L 7T (2015)
. & 4-7 ﬁﬂ,m‘b DFETEHE%%;}IL*E

Ne FHRl R e 4R R R HE ISR R EE
Adp ~ R R E S BR W¢?¥—&ﬁé&ﬁ%\ﬂ@ﬁa£%og;
%1%‘{%% ‘&@'9’%1 ‘\)T%" T}L“ ﬁhﬁﬁrﬁgiﬁ—"%?‘—&@.ﬁ@vﬁ? [zl

LT B R

RO | E BERT R CRFR UL o FREBTNE-EF o

FPLEPHP FoR EZONE P I ETERE FRALT S
R & R A BT T RR T B E DR R I e

B e DN T FEEARNC R ESRKELT P VEN TP SHKRHLITALL G
r BHRE CREIXFEHR N KRK - EFHEDT
ag%%%ﬂﬁa,?uw%%#.ﬁéﬁ?ﬁﬁu%iﬁ%%ﬁ,iﬁ%
T EA R PERIPEFT LT GES ) TER e A P ERED BT %J
( Direct forward thru Airlines Service ) ~ & #i& ﬁi%l ( Consolidation service forward
thru Airlines direct ) ~ # % % 4 & :# ( Consolidation service forward thru

Co-loading ) ~ % -v£PR 7% (Express Cargo thru Forwarder or Integrator's Service )

90



K4 & ﬁ¢&£ﬂjﬁﬁﬁﬂﬁﬁﬁ&%iﬁ’famw’% 0 TP R ¥
BHPFERE T LY PRI REFRADEE S K & g 57 B

SRR -

REFrRETS T %%%%#mﬁ&a@*%# R T

SRRV E R EEE Y - SRR EE 2 R
%@*@Qg%ﬁﬁ%w<i:&@4%ﬁ‘m%#@éa TE 2D o HHE
2 CRSIRUESTE

AP RN REBERSL S - 2R ER kA
R

REE R M B FEPEf o X heiE

® [P Aot A ERME N BANIFE Fming s TE LR
B

o LrEi;

LIRS S A -t

& [FRERE,
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i# 4 (Shipper) % sz b i@
%%%’@ﬁﬁﬁﬁ%%%iﬁﬁﬁﬁ%‘ﬁiﬁﬁii o PR ERD]
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TN N S XS EL N RN N

A (Airfreight forwarder) g2 & 32:8
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T o A HLh B ME BT D FRA R AT A S B AR A
B P EAPE R E P E R PP RS L p P S EE
TEHIDR AT ETERA LRI S AR KL ER
SRR R AR AT B 2 B E o R E KL » o

1395 IATA Cargo To-Be BusinessProcess > Air Cargo - How It Work i = £ 12
By BIEARM AR U %“#n&:}ﬁviv%f & ] B ARACR] 4.8 7o o B
FR A AL R H o R R By 2 @iz > I R b4 R
@%J (ready for carriage * RFC ) ;i > $+iEFE p H B HFLH T F v 4FEH

-~

(£ it HAGEAM R £ TR EE o MR TER L fA 2 P B

*Receive transport  «Perform incoming  +Make customs +Zonsolidate sArrange transport
order from end- checks documents if goods efficiently to handling agent
customer +Sort goods for necessary and according to {make or buy)
+Arrange local flight / date Clear for customs  regulations if *Pre-alert

pick-up {make or *Make House Awhb  if necessary necessary receiving

buy) *Re-pack and {electronically or sMake Master forwarder and/or
*Make local relabel if manually ; make A other parties
transport docs if necessary or buy) where necessary
necessary *Malke

*Pick-up goods declarations if

and give proof of necessary (DG,
acceptance (FOA)  security, etc )

74 %k ¢ Air Cargo — How It Work 4 (2015)

4.8 FAEEREMETEEL R

PR R IRIDEFRBCRE L GRS G RITE > EH
WA s AP R ARACR 4.9 T o F A G E SR TARM P E 0 R Uk
LI k?#v’» i kﬁ%zﬁ%?i:ﬁﬁsﬁéffﬁﬁ*p\ Ed o R B ER s i

REPE- T FEESREZ X 2BBRAL TP oA B RER S
#;1 TRE 2 ’iqi\ﬁ‘i “ (Unit Load Device » ULD) i %85 » i& ko0& (7 4l

AWy E ) RypApMREEE ULD -
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*Frepare & Plan for «Evaluate shipment

handling and
storage of
shipments based
on confirmed
bookings / FWE's
and (special)
handling
instructions
*Fonwarder truck
arrives at agreed
time before flight
sTruckdriver
checksin at
colnter with
documents and
awaits approval for
unloading

7L %k ¢ Air Cargo — How It Work =

against booking and

notify or reject in
case of differences
in pieces, weight
and volume
*Check applicable
RFC items, incl.
embargoes,
restrictions

«Zheck security
items, known
shipper

sizollect prepaid
handling charges if
applicable

«Accept shipment /
approve unloading
of truck

B 49 fzE

miﬁ e g i ¥
CEFE SRR AN ARET P
BERE

T iE

g

F it

(\x,

L%
¥ o HF ARy iE %Ji‘k-— Eni2 e B 4.9 {e4p F oo

sRegister shipmeant
receipt; send FSl
to customer
+Asgsign warehouse
bin number or ULD
number

+Store the
shipmentin the
warehouse
«Zonfirm storage
«Store shipment
documeants
sFinalise booklist of
flight

hake flight
manifest

Make loadplan

(2015)

Lo ARAC @] 4.10 A7

+ather AWE's and
documents for flight
according to boaoklist
prepare flightbag
+Gather goods for
flight according to
booklist; prepare and
wigigh ULD's

*Handle last minute
changes in loadplan
based on aircraft
wigight & balance
reqguirements (cargo,
passengers, fusl,
et

+Prepare NOTOC
*Inform airline,
customs, airport of
destination andfor
customer

BEHOMEIERERE

—_

Pang {8 A2 HF R

» l‘v/ I -
TESE(T

Build ULD 's
according to
instructions
*Prepare ramp
transport of bulk
cargo according
to instructions

Y A S B L R
ERITE Bk

N

CEEE LU

e ,”,’

+Plan ramp
transport of cargo
and flightbag /
documents based
on time needed
for flight departure
handling and
security [ customs
checks needed
«Ramp transpaort
of cargo

+Ramp transport
of flightbag with
documents

7R %k o Air Cargo — How It Work 4

+Load aircraft
according to
instructions
sHandowver
flightbag to crew
sHandle and re-
boak eventual off-
loads in case of
iregularities ;
inform airport of
destination andfor
customer

«Manage cargo
hold temperatures
and conditions
according to
NOTOC

(2015)

+Prepare & Flan
for handling and
storage of
shipments based
on confirmed
bookings f FWE's,
FSlU's and
{special) handling
instructions
*Unload aircraft
according to
instrcutions
«Accept flightbag
from crew

+Flan ramp
transport of cargo
and flightbag /
documents based
an time needed
for flight arrival
handling

*Handle eventual
customs checks
at arrival

+Ramp transport
of cargo

+Ramp transport
of flightbag with
documents

B 410 MZEEELOMEFERRE



1245 ¢ ik T #5422 Chao and Yu (2013) £ Chung et al. (2015) 3 B B"% 4%
ZREHL 2 oS G ML R RF Y EORESER TS RA L PHET
oM S R 2 ‘. FarE B -0 R é_# fR kB #;3*#5‘ i

B dp Hde & 4-1 907

7 4-1 BIRRHEREEEE T
REE TR R R (%)

T R B eb sk (T EERY (min)

FRaa (57 5 1) 2 8E

T ok B ixpFR (turnaround time)

ﬁgiﬁ_?‘;{%‘/‘;;’?#}t)‘i %’b%ifﬁ‘gﬁﬁ& (hl’)

8 e FHEE S Aokt 0 A DML AR D 2 &2 4
3-8 i e
o p ey 2P

popeg pam |[FPFADFEEREEFESO(EN S NT RA1E)

TR

WH-B * 5 ki

td AT ER AW E D 0 Pl
R R S RAT I RR

@lr _3‘7
o
g;:

ﬁﬁi%’n}zf‘i&%\*ﬁ—7 = ik ’-B)rL; F@.éi}’é

FARBCR Rt o

&

d RIS B 2 H 7 G AR s T2 W B A 0 R T 2RI 2R AR
B-r W3R FF et 2085 & (Daietal, 2001) o % 383533 B Tl R A 4R
B2 PR TF & g ah R0z p) (Wang et al., 2008) > 11 % B N A ppe
Wehp2o A B P ey AONREEL M A A3 B B F Xl T o o g Al |
F RN LA F R R 2 T TP AR B A B L
% T B B4t Hsiehetal (2011) 23653 F| 3 it 2 PHER T T B ApH
EHRAF BN ERREFTALE ¥ R T A RV RLR G2 LR hoim
Eepuddor T2 LR A% BT EFLEARELF SR
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BRI RFE B R TET I RRTA NP Iv2 Haipnl ) TR AELIM G E
FRBaRL BB FT CEREVEFPL S BRE uE 2 L@ RK D

o B 22 AR A P 2L BT 2 Ad v Lo m H P enhat

VAR H Y EEE R T 2R FETE o p & 4L REHEES R T
F P PHEINGT TG SR A Y R P F IR BT R 0
Ao BRI AR 2 RO B P 2 BN A o P T dadR
ZERPBER PP PLL AF - 2 PHPRE R BEIRTFF R > T
AL M e TR b 0 BB R T dady B BpERF o VY UREREL A
LR 4 Aocdk o @ A §cR] LT % B777-200ER 14 b % B 7 Bae

R

2 AR 2 WH M EFHFOLE AR LY FE Ry 7Bk 2
BHpd TRARESFEE L EHN FRTRT FH E TR GrLgy
S A PHCE R Y By 2 Pl 4 42 5 HIY ER P I § I R B
o33 R R % oK BT .

7 4-2 B RE 5 F 2 FHkoKEEPIEEE (5

633 4
itk 53 F) 3

0 1 2 3 4

CRRERLI S S > 90 |90-80 |80-65 |[65-50 |<50
g% (%) = 95 |95-85 |85-70 |70-60 |<60
B b A4 (L F#) = 10 |10-7 7-5 5-3 <3
¥ 3554 1 e = 8 |86 6-4 4-2 <2
Gy o Pk (R > 80 |80-70 |70-50 |50-40 |<40
}Lfﬁz;% FTZ 35 ¥ 85239 | - 150 | 150-120 | 120-100 | 100-70 | <70

PR BT T B R IRAR DI e i Sk o
TR &R AP R
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3422 PHGHE Y RARRSSF TR T EREFH/IFEF > BT
WMIHRBPERFET 285900 72 2 TRt BFAARFRT pEYE 2 T
PEESIR A A3 S A RWH LB R LT M T KRR Ep D T
BT R A R RABUAT E > T INEREL > B d RS S A
FOEEBE Y PR BREFYES TGRS PEERZIFIELA
Fi¥tdeo 53 {2 AR EEREE 3 g 7 0 AR 33 B TR 0 E R T 1 H 4
# % (simple additive weighting, SAW) & {738 & > {8 & 12k ko= 2 | 29635 7
+ BEGEIEE kAR 4 2 B -

< 4-3 HORAESSE D ATEE G

2012 2014
35 33 F) 3

Bdei® | B3 Es | R4cE | B ER
B % b S i 86 1 79 2
gL (%) 90.98 1 89.47 1
REpELZ4 (39 9.31 1 9.44 1
1 3555 3 B 4 3 4 3
S 2P (R 65 2 79 1
EAB S FTZ £ 4 8 4 (-~ 1) 111.98 2| 219.22 0

PR A 43 deA AR S A R ps A4 R £ R B 4T
TR B - o R 2012 & £ AR R B 5 1667 m 2014 & 4 S
558 13330 2012 £ § “fecd 0 A B L RFIGEL LTI ARLTEE
d 2012 & 574 % 1,120 A £ 5 2014 # 2,192 A5 5K 2014 & 2 [ B i

MPcp 2012 & Fop 0 B P > FE SR Y 78 10% 0% 18 iF -
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4.3 BIFREERRTEE DT

AR B SRR 2 24T MG 1 ARREk 2 BB R > 7t S e
PRAEARP L BB S R FERRTETE LR R
ARG L FMIES RS A FEHE G R R B A 2R

d oYW S R RE F ok i ¢ o 4z 0 g A Berleetal. (2011a) &

‘7%

BE AR R AR E R T AR AT NS RASREB LN T
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ZATR RS BB RYE FRRIE SRR LM 4 p Mo R E
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i

[}
FoTTTTT T ST T
I . I
| ! !

! |
| ,—=
AN L7 v I
! 1

. > >\ L\ s
| ! REETHE | RIEEE | 2%
: ! diE |4k L
: ] AR R
., 1 v o2 n
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| I I

| |
A EEEEEEEEbb == - - - 3 A bl >
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R - § 223 84 M @RS REIRES 2 R RER R DY

FRE BT 2 L EERRY BT A A RFENRKEE fd TEEF
BREAEFIRLIHLTEFERE @ﬁa%%&m@vig

BE R BEEREE 2 PINERKS (3 AR) L4 TR e R
EFERAREN G BELA SR IAARFETFT KT T LRIEC K
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LA RE 2B AT iR B ERE BT B LR L RE Ly
BcAp R TR F g TR BRSNS R T TR R

(i

(electronic data interchange, EDI) % i & %

d o E S FF 2L H 7 G A T2 m U AR BRI 0T
R FFEe S A L R (Daietal, 2001) c 23 EHB R FF R AAERZ P
WE R 2 F & a2 B (Wang et al., 2008) » 14 & = 5558 i pg sy Hedp 2

AR PAOEIRMEIM A A B R B R AT T o g Al e L2
Mo FESRGAELZGRIT o F s R B2 B AE P R L M
Hsieh etal. (2011) £3&%35 %]+ e it 2 B R 2 F L AP M 0%  f - 5

2R FALFE T BPMA LR ?ﬁ%&%i«ﬁo%@ﬁgéﬁéﬁaé
FR TR BT SRR EBREPFS 2 TR R URe R B R T
BRI R v Bmpn TR AEEM G RARF ERE]

bs»\x
&
]
S

FogmFy RFeE  nEan@ s pmo

VA FE T FEES R TG 2 T (T4 £ 5 %4 Hsiehetal. (2014) ¢
AR~ E LY BB FREr CREFEL AT ROIFL B TE F e
ZERITERLEDBEF R A EPM P AP E R A2 TR
AT E 2 ERE TR RNEFAEREAL AN 4P 2 BT
2 RFTEFL WAL BB R EL PGS ARTERERGEEBREA
PFoZZRES 2w R e

AL A WEE R R R R C R KR ok 44 507
He B 2R 047 r P ¥ FE BB ERLT 4%AL 84T HEIES
PR RERF A BT AR BHARL Lok RERGIH AT G
Yess s RIUE A o A AW R ERRE L FE T B RS RITAR A
FFHE AL EEP OB FT A0 APt L TAES | o R
A3 T TREREE T F ) o Vb2 A4 Bonf ik BiiEF
A QRRTPRBERAF 0 A 4B BEA AL L0 Rl 2 A
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MR R DR B ot TR T FELBF R 0 ek
DR AT Bek 5000 BT K 0 e E M E O gEEE 1,500 HEE L R
PIF ac BT B0 ¥ B33 o

7 4-4 BOREFREF 2 FRoK PS5

L SN

W 55 7]+
0 1 2 3 4
B ok TR (A) <90 [90-120 |120-150 | 150-180 | = 180
W% £ (TEUs) = 90 |90-70 |70-50 |50-35 [<35
WEA A4 (FeE/oe) > 5 |54 4-2 215 |<15

24 24-36 36-48 48-72 = 72

N

dpdg T30 B R (] BF)

B4 a4 (%) > 350 | 350-250 | 250-150 | 150-100 | < 100
R F (%) > 70 |70-50 [50-30 |30-10 |[<10
TIER UM A AEDIEB®%) | = 90 |90-80 [80-50 |50-20 |<20

FA KR D A ER

V35 R A AR EANA 0 T I 4R Y B A 9 K BB 2 (Analytic
Hierarchy Process, AHP) i& {7 » AHP 1 & chsb it Hiv 3% e/ g2 ag 5t~ e +
R AL > BB 2R IR HE -G A SR RALM T 0 TR R R A H
e SR R RN P Ee R IFL R L AR ORE BB E
BB L AT REEM R AEA o AHP G s B > F - K sk FIDER
23 M (Saaty, 1977) - Zha mF 2 E¢ » 3 F 5 AR E ST F v 4
(feedback) = i #g 1+ (dependence) =F' 3% » Flpt > FtpFivig * AHP 4p 3 fb =
MR - R Fa R EEREEL KRBTGS AL BL o

sl

Bk AHP 2 U] o A H BB RER G W E R AT L BT
&
9

AT R R E - BREFFORER AT LR DAL -
H

GAHERE L B B E Kb E R L ATk e B Bt
© AR R A R U RS A S R E Rt L B R AT B P
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AR R T AR T B 2 St G2 2 (entropy) EHEE E
Rm o Bf;;)"; FlFEELE Y SRR G R :','{Lééiz]'l S EIL IR Y VIEI4R S B

BB TR2 2 47 B4R A 2 (analytic network process, ANP) &3 =2 o

A7 R * g 22 (Delphimethod) 32 A8k (TRI'E 7 £ 635 R A 172 B E -

4%
&

¥

i
M

i e ‘Q;«:Lgig FIUEE £ %—"Ffm,&}l g iz T Ap R X
R s R @2 A2 c R EEEITLE2Z L R AHP K S o H - R
Pt 52 00760 W FAEEZ 01 BEaw e E2 —RPFT L RFEHERIFET

o35 R Ap Rz AP M Fr e £ (eigenvector) 224 & 4ok 4-5 #77

7 4-5 BOMEEERAF 2 AHP H5Em E g S &

W5 53 ) i B AHP f ¢

g ok s (A ER () 0.0651 0.1078
W s E (TEUS) 0.1524 0.2524
I A AA (/2 v) 0.1427 0.2364
dpda T ¥aE B R (o] PE) 0.0545 0.0903
B2 g4 (W/4) 0.0808 0.1338
R F (%) 0.0266 0.0441
T3 FH Lk 4 EDI i (%) 0.0284 0.0470
FH KR AL ER

ZASFAHEFER X PR RIONE T FE G RO AR LUE B
TEVBEL AS L EITFLEREEFF B S FE14 A4 o 2 Hsieh
(2014) Tl FAL R ~F 1% FH A2 47 ARALE REFEZBBAR
ok 4647 0 B Y o BTG P FITH Y @R 4 2 BB R FF AR

PR Rk S HBORE L BB E A 0 B 2B SN BB .
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7 4-6 FREI* ZEIFRREREYEE AT

53 H) 5 BE | AR | 4 | 49 | 3z

g o s R (A) 0.1078 2 1 0 0
% £ (TEUs) 0.2524 3 3 1 0
WEE A A4 (Few) 0.2364 0 2 0 1
A df T Yo B R (] PF) 0.0903 1 1 1 1
B2 a4 (#/t) 0.1338 0 1 1 1
R E (%) 0.0441 0 0 1 1
T3 FH Lk S EDI @2 (%) | 0.0470 3 1 2 2

B iR | 15569 | 1.6972 | 0.6147 | 0.5986

FH KR AR
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RS RARE R PR 2 B R AT L R A BB R RE RE
ERE TSP 5 - BRES AT EEES A OB LR EFRGE L
¥4 & ¥ (Businessto Business*B2B ) &% = B B & 5 & AR TR e o i A 47 0
EE BN S B A B 4 (consumer to consumer - C2C ) e A& F i& (7 2 AR B A 7 o

WA RERTLY - T EG AARTRY DA P71 L2

ERR
HEEG A 4 2T o rF  F R ER L HRETFF LR R R
"% ¥ 72 (supply chain risk management ) » 2 # A iife 4] & 5 £ &
- B AF B i dadE ¥ ¢ s 4](Supply Chain Continuous Operation
Management, SCCOM ) % B % &~ $72 % # > SCCOM # 7 B #H 3 > » W 4323
SCCOM # § ~ % & SCCOM eige [Fl &2 P % ~ 3 38 b & 47 FHirER %iTm

ME TR R 0 LA AP dod 51T

=51 HEESEFE SIEMG SRR
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=
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PR G LML EIARPEE F R B AT FRR L
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TSMC € AR 78 £ =2 1 4 e

fein AR HOR

B PR R T F R f
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FR T2 B RS 0 i3 TSMC alie R & B % o

5.p %% TSMC :
TSMC Je 2] ¥# i > a0 2 2 2 T R anfe o Bl PR T
AR 0 drk R R 0 TS AR A T

,\h\'

B R BRI SR 4 R R T @RS k3
BEREFFEDEPERE L AP EELD A B
R e Bl E LY § e BRI BT TSMC A LAY

Gets o 2 FIP OERTE TAR 0 Sd MHEREERD E D TSMC G E A E

%= 1 %k SCCOM enj e p &

TSMC # L B N PRI R AW 5.2 977 > B® L& inde T BREF£X
Baad cTRREE T RS v E gl TR e, ux T

jiééTSMCJ’AV\j‘Ii:erT .
(1) B R X il

TSMC 1 TSMC-Supply Online % %2 & &7 0 ERP (& £ FRAR3] -
Enterprise Resource Planning) % %t 8 = @ 4 - & R F 9 ERP & st =
TSMC-Supply Online % $uf L B 15 3 4 FEIRE B3 2 TSMC & foepRix
R R A B - KRR R R R ARG E R
2.(Reorder Point > ROP) » R ¢ 4 114F pii vl W ARl peims b iv¥
IR F A EREREA S FX 2EFE SN LR R EgF IR

LIRS RRABFEHRAML cTSMC 2 ERP sk 2 ow = > fH#-E
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STRE K 3o
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(3) B4 in ¢ w378 hE

B o a Rl ERE N PR LN i 2 it E R T4 M
bfrarh A EFE I AT M~ 2 REN T TSMC gp
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T dp TR N (- 4m 3 5 20 ) 2 QI - =3 fuk 2 &
1 TSMC 4 T e B~ FBEf ~ R F S B 5 o

(5) § ik TSMC :

TSMC e |4 18 » BRIV 2 R T dhig o Rl PP SR ie e
rEARARS 0 Aok 2 B R FARE 0 TS AR R RJIE o KT 0 ERP kst g &
TSMC-Supply Online i& 7@ & » i& {747 TR B L 3% > B SR P
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X1 X2 X3 Xa Xs Xe X7 Xs Xo

X1 080 | -0.30 | -0.30 | 0.00 | -0.40 | -0.20 | 0.20 | -0.50 | 0.00

X2 0.00 0.85 0.30 0.00 0.00 0.26 | -0.74 | 0.78 0.00

X3 0.00 0.00 035 | -0.70 | 0.45 040 | -0.40 | 0.65 0.00

Xa 0.00 0.00 0.00 083 | -040 | -053 | 0.78 | -0.73 | 0.00

Xs | -0.30 | 0.10 0.66 | -0.74 | 0.15 065 | -0.73 | 0.84 0.00

X6 024 | -016 | -045 | 0.30 | -0.24 | 0.00 0.50 | -0.50 | -0.10

X7 041 | -023 | -040 | 025 | -0.35 | -056 | 0.30 | -0.74 | -0.26

X 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.70 0.00 | 0.00 | 0.00

Xo 0.00 0.50 0.00 0.00 0.00 0.20 0.10 0.70 0.00
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7 5-12 BUREDHTREME

Xl XZ X3 X4 X5 X6 X7 X8 X9 XlO Xll X12 X13 X14 X15 AS
X, | 0.80|0.30|0.30| 0.00 | 0.40 | 0.20 | 0.20 | 0.50 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.7
X, [ 0.00|0.85|0.30|0.00|0.00(0.26]|0.74|0.78 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.93
X3 | 0.00]0.00 035|070 | 0.45|0.40 | 0.40 | 0.65 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.95
X, | 0.00 | 0.00 | 0.00 | 0.83|0.40|053|0.78 |0.73| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 3.27
Xs [ 030]0.10| 066 |074]|0.15|0.65|0.73|0.84| 0.00|0.00|0.00|0.00|0.00|0.00]|0.00]|4.17
Xe | 024 1 0.16 | 0.45 | 0.30 | 0.24 | 0.00 | 0.50 | 0.50 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 2.49
X; 10411023040 (025|035|0.56]|030|0.74|0.26 | 0.00 | 0.00|0.00|0.00|0.00]|000]| 35
Xg | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.70 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.7
Xq | 0.00 | 0.50 | 0.00 | 0.00 | 0.00 | 0.20 | 0.10 | 0.70 | 0.00 | 0.00 | 0.00 | 0.10 | 0.33 | 0.00 | 0.30 | 2.23
Xy | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.33 | 0.55 | 0.00 | 0.00 | 0.21 | 0.00 | 0.00 | 1.09
X4 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.45 | 0.00 | 0.78 | 0.46 | 0.45 | 0.18 | 0.14 | 2.46
X, | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.60 | 0.33 | 0.00 | 0.30 | 1.23
X3 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.15 | 0.00 | 0.00 | 0.00 | 0.15| 0.10 | 0.23 | 0.63
X4 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.20 | 0.00 | 0.10 | 0.10 | 0.30 | 0.60 | 0.00 | 1.3
X5 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.1
PS | 175|214 | 246 | 282|199 | 35|375|544|159|055]|0.88|126|1.77|0.88 | 0.97
(AP SR B N LRI s Xo i BT W33 R
Xp: i EAMEF Xy * B 7h »= {7 pr Y
Xyt Bolidein? s B F Xllzﬁl%;\:#?:i%-
P PRINEE A S T R Xip ' mheg s A4
Xs @ T3 kb7 48 Xig @ 4pda T ok ik pF
Xo @ #L A 5 Xyt 1444
Xpt RERBEN S Xis  4p L 320 * 5
Xg: B35 R AS @ Active Sum (#: 58 # T3 42K ) 2550
PS : Passive Sum (% # is #]+ B4R ) 2 555
FARR AT R
34 5-12 ¢ > AS(Active Sum) it £ % F|F B EH & T3 2 BLAEEE B Ao BT
Bz fE o pl4oF]F X248 M B §)AS 5 293 H @A & F]F X2 387
+ X1~X15 %73 8L B4 B2 % AS B R A2 73 B 6 55 4
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GAARF D ASRTESAS B Az BEF RAEASY L TFR AN
BT Hagp pfongr, nx TR LY B ¥ o @ PS(Passive Sum)
ZFUTFLER I PER L B QTE L BE > BT XA(F R ks
E)PS 15 5 282 HiE A& F]F X4 £ F]F XI~XI5 BB E @42 % > PS
EARA R AT FT L H @ F I OB BRRARE 0 ¥ T PS Bk % i = B FS
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+ LA AS PS Q=AS/PS
Xyt & %2> RIEFed in g o 2.70 1.75 1.54
Xo: AEWAMREY 2.93 2.14 1.37
Xyt Bolifoyne o BF 2.95 2.46 1.20
Xyt ARE R 3.27 2.82 1.16
X5 T3k 57 42 4.17 1.99 2.10
Xe © HE 131 *i?‘—?‘ 2.49 3.5 0.71
X7t BEBEN 3.50 3.75 0.93
Xg @ %533 B 0.70 5.44 0.13
Xo iU e33R 2.23 1.59 1.40
Xig @ B eh sz 7 pr 1.09 0.55 1.98
Xu:Hpa$#z e 2.46 0.88 2.80
Xpp - 72 3 4 1.23 1.26 0.98
Xz - dada-L 9% B PR 0.63 1.77 0.36
Xy: 1244 1.30 0.88 1.48
Xis t 45 R T ia@ + X 0.10 0.97 0.10
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