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Modelling Towards Container Cargo Activities through Kobe Port

By Shigehiko TAKAHASHI (Member) and Ryusuke HOSODA (Member)

In January 1995, port of Kobe was severely damaged by the Hanshin-Awaji disaster. After the
earthquake, all of port facilities have been recovered by the end of March 1997. Since then, various
measures have been applied to achieve the most effective/efficient use of port facilities, such as
reduction of handing costs, simplification of formalities and to making the Kobe port easier to use.
However, container cargo movement through Kobe port have not been recovered as that before the
disaster.In the present paper, ”the model of container cargo movement through Kobe port ” is studied.

Using the result of statistics analysis.1)

The authors develop a model to evaluate and to estimate

relations between container cargo movement, industrial activities of hinterland and international
economy. The authors show, after numerical simulations, that the cargo movement through Kobe
port have been closely related with the industry and economic activity in hinter land of Kobe port
and that the cargo movement through Kobe port have been influenced by international economy.

Keywords : Port Use Planning in Japan, The Revitalization of Kobe Port
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I Change ratio of “yen to dollar ratio™
—0— Growth ratio of manufactured goods shipments in hinterland

O: “yen to dollar ratio” % > 5.0% and USA GDP% >5.0% @: “yen to dollar ratio” % < -10.0% and USA GDP% < 10.0%

Fig. 1 Annual change of growth ratio(Manufactured goods shipments in hinterland of Kobe port).
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=7 Growth ratio of GDP in USA (norminal) B Change ratio of “yen to dollar ratio”
—e— Growth ratio of exported cargo value through kobe port —o— Growth ratio of imported cargo value through kobe port

O: “yen to dollar ratio” % > 5.0% and USA GDP% > 5.0% ©: “yen to dollar ratio” % < -10.0% and USA GDP% < 10.0%

Fig. 2 Annual change of growth ratio(Value of exported/imported cargo through Kobe port).
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Fig. 3 Annual change of growth ratios(Amount of exported/imported cargo through Kobe port).
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Fig. 4 Influence of Hanshin-Awaji disaster(Port
activity).
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Fig. 5 Influence of Hanshin-Awaji disaster
(Economic activity).
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Table 2 Selection and classification of variables.

Sector Variables Unit Area
¥$% Growth ratio of yen to dollar ratio %o International
Sector A [USG% Growth ratio of GDP in USA %o Internationall
Drive Export drive - International
Time lag - Internationall
[Brake Export brake - Internationall
|Activity (Drive — Brake) — [nternational
Strong yen Strong yen — I [nternationall
[mport drive — [nternational
IGDP% Growth ratio of GDP % Uapan
Sector B [GRP Gross regional product [Trillion yen Hinterland
IDG% Down ratio of GDP %o Wapan
IGRP% Growth ratio of GRP % Hinterland
VMS Value of manufactured goods shipments Trillion yen Hinterland
'VMS% Growth ratio of VMS % Hinterland
Revise Revise ratio to GDP and VMS — [Hinterland
VEX Value of exported cargo [Trillion yen Kobe port
Sector C VIM Value of imported cargo (Trillion yen Kobe port
IAEX Amount of exported cargo 10 thousand ton Kobe port
IAIM Amount of imported cargo 10 thousand ton ~ [Kobe port
IACX Amount of exported container cargo 10 thousand ton Kobe port
IACM Amount of imported container cargo 10 thousand ton Kobe port
RVTX Ratio of value per ton in export Million yen per ton  Kobe port
IRVTM Ratio of value per ton in import Million yen per ton Kobe port
EXR Export ratio of VMS % [Kobe port
ICB Container berth length m [Kobe port
SMCB Curve that smoothed CB m Kobe port
RCX Ratio of exported container cargo %o Kobe port
RCM Ratio of imported container cargo % Kobe port
AT Amount of trade 10 thousand ton Kobe port
IAT% Growth ratio of “amount of trade” % Kobe port
IDisaster Influence of disaster — [Kobe port
Sector D Shift Shift ratio of trade — [Kobe port
IChange (Disaster + Shift) — Kobe port
[Depression etc  Depression of Japanese economy and other incidents  {— [Kobe port
|Asia trade - [Kobe port
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Fig. 10 Model of container cargo movement through Kobe port.

Brakel = IF(USG% < 0.1)AND(¥$% < —0.1)
THEN 0.04 ELSE 0 (4)

drive = IF(USG% > 0.05)AND(¥$% > 0.05)
THEN 0.07 ELSE 0 (5)

Brake2 = IF(USG% < 0.1)AND(¥$% < —-0.1)
THEN 0.07 ELSE 0 (6)
Time lag = DELAY (drive x0.5,1) (7)

Drive3 = Drive2 + Time lag (8)
Ezxport activity = Drive3 — Brake2 9)
Import activity = Drive2 — Brake2 (10)
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(21)
Initial value:VMS =163 (22)

In flow. Manufacturing = VMSXVMS%A (23)

Out flow: Manufacturing Stock
= VMS x (Brakel + VM S%C + Revise(24)

VMS%A = 1.082653 X GRP% — 0.02613  (25)

VMS%C = IF(GRPY% < 0)

THEN ABS(GRP%)ELSE 0(26)
2512, BHEBOGDP B L URELERHADHIER

¥ (Revise) %, ET X M LoTREL, X (27)

WWARTHEY S 7EKRTHEL: (Figl15H) .

Revise = GRAPF FUNCTION(0.17,1996) (27)

(15) 5.4.3 t 72— DOEK & AEKRR

Initial value.:GRP = 133 (16)

In flow:GRP growth = GRP x GRP%(17)

Out flow: Minas growth

= GRPX Revise + GRPX DG%  (18)
0.818235 X GDP% + 0.233779 X AT%
+0.098273 X VM S%B — 0.00562 (19)

GRP% =

VMS%B = TREND(VMS,1) (20)

TrBoshERHAE (VM9 =X (21), K (22),
#(23), R(Q)TCHELA. 22T, Fig8li¥JXk,
KHBEOMERLFERRE (VMSRA) T HMERE
L, B%BEOGRPRER (GRP%) *HPEHKLLT,
19725 5 1994 E OHFFHEEZ AV (25) IR § H
BRERD, BREOHERBHERRE (VMS%A)
EHRELA. I, SEMBFEOBINEEZRER

BENHEEOHHEAEB L UBHEARYEIIGZ
BN L ¥ A — (Disaster) %, FigdilXT&, R
(28)\IRTEY 77 7K CHE L (Fig.11£MH) .
RiZ, Figda BXUFigslc &0 %, BRICLA8HIHA
SEDOME~DT 7 FE (Shift 1) TR (29) THEL,
INLEBELLEE (Change 1) %30 (30) THEL
. AR, BRI IMAKRDEOHE~DD T
FE (Shift 2) AR (31) THEL, Disasterk FH L
7:%%8 (Change 2) *N(32) CHEL/. 22T, R
(29) B & 7 (31) i2/R T STEPIL, feEE *faermbL
FRICERTA2HHETHY., TOEEE Fig.12il7R7.

Disaster = GRAPF FUNCTION (28)
Shiftl = STEP(~0.1,1996) (29)
Changel = 1 + Disaster + Shiftl (30)
Shift2 = STEP(~0.2,1996) (31)
Change2 = 1 + Disaster + Shift2 (32)

7, BREARSE HEAEBLIUBEARY=EC
RiZTEE (Depression etc) N3N THED 7
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—»—influence of asia trade increase

Fig. 11 Behavior of graph functions.

717273 74 75 7077 78 79 80 81 82 83 54 §5 58 87 88 89 90 91 92 93 94 95 98 97 98 99 00

=@ Shift 1(Value of exported /imported cargo)
0= Shift 2(Amount of exported /imported cargo)
Fig. 12 Behavior of”Shift 1”and”Shift 2”.

7B THEL. (Figl188) . 3512, 34% %
B L, 1999E D 5 200020 THO7 I 7 kA, 5
OEAEHEOHMER(33) RTHED VT THEKT
HEL: (Figl15H) .

Depression etc = GRAPF FUNCTION  (33)

Asia trade = GRAPF FUNCTION (34)

544 t72—-COiEkBEX

£ 5 —-CTii, #AEORYRE LY, BB AE
(VEX, VIM), 2)Miti \EWE (AEX, AIM), 3)&
ATy 7FEYE (ACX, ACM) D3BBTEFL
EL 7.

MEEO®HEE (VEX) *X(35) THREL .
T, WiHE/SERMEEL (EXR) 122V, Figé
*EELCRE6)OENOL1E LA, 22T, Figs8il
HOZMEEOBGAE (VIM) *HHNEKREL, B#
B O GRP (GRP) % HBEAMEL, 1971425 1994
EOHRFBEX ARG ELE 1 HIRTHER %
kK&, Import activityB X U Change 1 DB E M A4

- -
— -

HAMEEOEMAR (VIM) HEL.

VEX = VMSXEXRX(1+ Ezport activity)
X Changel X (1 + Depression etc)(35)
EXR=0.10 (36)
VIM = (0.028941 X GRP + 0.664672)

X (1 + Import activity) X Changel

X (1 + Depression etc) 37)

MEHEOHLEYE (AEX) 23X (38) THEL.
ST, BE OB (RVTX) R EMER
&L, BHE (VEX) 2HBHARKELT, 19711425
1994 E DT HMELT AV (B9 SR TEFEA© KD,
A B (RVTXY) 2 HEL .

AEX = VEX/RVTXX1000X Change2
X (1 + Depression etc) (38)
RVTX =0.23424 X VEX + 0.824917 (39)

MEEOBAKEME (AIM) ER(40) THEL /.
T, MABE AN L (RVTM) 2EBERE
L, WAE (VIM) 2HBHEHRLLT, 191525
1994 E DA EE AKX (@) R T ERERE KD,
WAE WAL B (RVTM) ZHREL.

AIM = VIM/RVTM X 1000 X (1+ I'mport drive)

X (1 + Depression etc)

X (1 + Astan trade) X Change2 (40)

RVTM = 0.26226 X VIM + 0.321879 (41)

MEEOBE Iy 7T HEYE (ACX) X (42) THR
FL, FRCwA2 YT HREYE (ACM) 2R (43) T
HEL L.

IyFFN—-RER (CB) 2K (44) IIRTHE Y 1971
£ ~2000EDHETHBEIZE Y 77 7TEABTHEL .
ZIT, BBRIRICHERT SO0 F N - AR FE1L
f# (SMCB) L ¥ 57-0F BB (SMTHD % H
WTR M) DBV HEEL., 8542, oy 7F1L
= (RCX) *HMEHE L, SMCB#HBEKELT,
TRV HEEERL TR U6) IR TERFR 2 KD,
BT ERAREL A AECR@NIORTHE
BRERD, AT 7 H1tE (RCM) 2 HEL /.

ACX = AEXX RCX (42)

ACM = AIMX RCM (43)
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Fig. 13 GRP and VMS in hinterland.

---0--- VIM( Hindcasts)
—o— ViM{ Statistics}
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Value of exported/imported cargo
through Kobe port.

Fig. 14
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Fig. 15 Amount of exported cargo through Kobe
port.
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---@ .. AIM(Hindcasts) —— AIM(Statistics}

Fig. 16 Amount of imported cargo through Kobe
port. ,

---®-.. RCX(Hindcasts)} -++0--- RCX(Hindcasts)

—&—— RCX(Statistics) —o—— RCM( Statistics)

Fig. 17 Ratio of exported/imported container
cargo through Kobe port.
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Fig. 18 Amount of exported/imported container
cargo through Kobe port.




CB = GRAPF FUNCTION (1971~2000) (44)
SMCB = SMTH1(CB,6) + 1000  (45)
RCX = 0.884764 X 0.00000492°999317° "% (45)

RCM = 0.800804 X 0.000000146%%°93°" " (47)

MEROHEAKRYE (AT *X@48) THEL ..

37, MEEOBEAEREREE (AT%) %X (49) TH
EL7.
AT = AEX+ AIM (48)
AT% = TREND(AT, 1) (49)
6. EFNLOEEMAR
6.1 >3Ia2lL—Ta &R

Fig 13- E#BEOGRP B L UHEREHHANL I 2
L—ar#fr Ry, BWORTED, SHEEARRE
HEOGRPB L URERBFHEORMHEHERD Z
WITWwd, B, YI2b—SavyERIIowTid
E#EOGRPBLUHERHFHREOVTAY, BL
BESIERENFELTCBY, TOHENRETH A,

Fig 4 B EOBMHBAEN Y IaL -2 a VR
FRT. EEOSHIIETEREAGDPBLIUHE
ML — FOEEFHAEOMBABIRIITERES,
Fig 10125t o THIARA SR, HEEBOBHAEN
AN 2 ABEEERBET LI EFTiRRE Lo,
7, BRIZXAHMAEOKBLEL L REO AR
ARBTA2 0T kol

Fig 15 IR 0B EYEO Y IaL—Ta v
BAERT. HIZRTEy, StE&ERIHAREORY
HEBEMERZ L LI, BRAMNLHEEDE
NEFGHEEMEERT LI P L ko, 72, &
Kickr@bERYEORI LEFEOBEELERRET S
EFMREE o7,

Fig 16 (S ENMAEMEN Y 2L —Tali
FERT. RICRTAED, FFEERIFABEORE
HEBEmZIRZ 2L Ebi, MAMNLHARYE
OEFHHEAERAT LI LN kol 70, B
Kitr2MAKYEORS LAEOBRERAT L Z
LSRR E o,

Fig 1T\ A #EoEB A2y 7 H{EREn 32l —
TaVERERT. HIGRTED, SHERRIIKETH
ﬁ@ﬁ@mfﬁ@m%ﬁxé LHTRRE RS —

Table 3 GDP growth ratio from 2001 to 2020(sce-

nario).
Cases GDP growth ratiofGDP growth ratioj
(Japan) (USA)
Forecasts . R
* (Better cases) 3.0% 6.0%
Forecasts . .
(Base cases) 1]'0 % 6.0%
Forecasts ) ;
(Worse cases) 0.0% 5.0%

F L i S S R SR SRR :

20%

percent
2
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(e r]

-30% -
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—&— Actual - -® - Scenaric

Fig. 19 Change ratio of ”yen to dollar ratio” from
2001 to 2020(scenario).

%, 1995 FE 2 BT 28t o Y 7 FILERO B2 ED,
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BE#AT Y FHEEO—BHN LRI, HRAYEOE
ADRERFEREDEL BRI ELDEZEIOLND.

Figl8i-fE#oBHE AT 7T T BEYENL 12
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Whes ot T/, BRICLB2HBHEAT YT HEY
EORLEMBEOBEETERBRT LI LV TREL B ol

6.2 TEFIOEESMHMEE

AREFNIE, Fig.14, Fig.15, Fig.16 B L U Fig.1812
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AT FHFEPEICOVT, ERALEHEm* KR
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ﬁmkﬁ,ﬁmkﬁwikivm&kzyifﬁ%§
OBAMN 2 EEEMEEBRT L EFTRE 2o 7.
¥, BRICKX 2D BRYE SHEARDEBLUE
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Fig. 20 GRP in hinterland(2001 to 2020).
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Fig. 21 VMS in hinterland(2001 to 2020).
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Fig. 22 Value of exported cargo through Kobe
port(2001 to 2020).
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Fig. 23 Value of imported cargo through Kobe
port(2001 to 2020).
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Fig. 24 Amount of exported cargo through Kobe
port(2001 to 2020).
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Fig. 25 Amount of imported cargo through Kobe
port(2001 to 2020).
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Fig. 26 Amount of exported container cargo
through Kobe port(2001 to 2020).
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Fig. 27 Amount of imported container cargo
through Kobe port(2001 to 2020).
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7. BEBOEEREIHLHFEOEMREBO TR

71 BABEZESIUVEBREOVFUAEE

WEDOFFEMERT 2, 2001FEH 5 2020 F D1
BizowTHARN%HGDP KE®R, KE®%E GDP
EF% Table 312 TE D3 EL ArrL— %
{LE % Fig 19\ R T@AYEEL .
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