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A Study on the Freight Transport Volume Model
by considering Way Point

Jo, Min Ji

Department of Logistics Engineering

Graduate School of Korea Maritime And Ocean University

Abstract

Along with the development of port industry, inland transport becomes
more and more important in connecting ports with inland. Therefore,
studying on cargo flow from ports to regions has been active in
progress. However current statistical data of freight flow from origin
locations to destination locations do not reflect exact characteristics of
freight flow. They also do not reflect the characteristics of multimodal
transport system in which cargos go through intermediate locations such
as logistics center or inland container depot. Recognizing the emergent
need of rebuilding statistical data of freight flow from origin locations to
destination locations, this paper aims to present a model of freight flow
based on neutral network model and verify the proposed model through

the simulation scenarios
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Chain)& AA3IE &7 =3 (Logistics ModeDg o]&% e /HdoE AA
3} ). Fisher et al.(2005)+= LAS tiAd o2 3= XYz EYIERIH S
Aeksly w3 el HWPHEO Z= Logistic chain modelS A AlSFS T
Logistic chain model< Economic layer, Logistics laver, Transport layer=
TAEEY ZF Layerol A o) AFZ A 2K(Shipper, Transporter, Receiver)2]
= (Strategy) =+ JEj(Behavion)E 2o 7z ¥ HH o w2t wkgst
3 2t} De Jong and Ben-Akiva(2007)= A EE 1 = o71E 2 A

1
SUE B2 FEAZMAEHAL B3l 62 ) 299

S A4st
ol FZE AASEY 2HS Fa AFEFHd AFAES AAEA LUt
[Table 3-2]1= =& APAF F8 Algolth
Table 32 59| SIEXFEY AA FoAT
T A& 23
- 299, ZE29o] F7IsERPAI el A logistics

model o] AAE 0|23, WHEA o= TA53
- Logistics model-2 P(Production)el] 4] C(Consumption)

Garard d
J arart T 7R o] BEfo] AHSE)| o5 #01R] DO(EE Logistics
ong et al.
(5004) AlE), FTEH2EDE ol 8sheA 24she | model
ks 3}

- & DCY FTE A-3Ha<s AR&(Transport
Cham)ol ANGA FEH=TE AT
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- AdAoE FAA, I7 A QA FEEFPA|2H
< B4 del(¢F271Ee 1EstAY EF7AEH A .
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and & logistics model-2 W&t r 2¢o], ~¢wl = simulation
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(Cxy)+ (DX )+ (ExX ) +(Fxa)=A (D
(Cx7yy) + (DX )+ (Ex ) +(Fxa,) =B 2
(Axa,)+(Bxay) =(Cxp,)+(Dxg,)+(Exg,)=F3)
9o 545 e theat 2ol weighto] U@ AfzAoR wAY & 9

=2
I AGFEAELS daPF ol g & Aotk

o+ +p+r=10 (4)
QT+t =10 ®)
B, +B,+f, = 1.0 (6)
42 R¥AF
421 AFNL&

om olg} T TAE EF7] fsAE o8 7R A WHHel oy 1
Z OxZQ Ao wE UELHZY THYH Y AT w8 UEHA
£ o] g3te] B Ao mEe FTH(training) el U] o8 7R EAH

o] WA 3tHTh A WAL B =YPA ZF T3k weight ko] m%l‘* 0
Sweightéli BE weighte] @2 o &S 74k ot shA|w
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Hol'
E
Ir
jaled
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5.
i
gl

A&l oF gt shA|RE B By o] A pde
Moy UIE 2= Q7] "ol
= oJH o] AArHLee, 2012).

wehA B =RoAEs Weight IS T d(training Al 7|+ ¢ag]E o
Ao 3L S(evolutionary  algorithm)e  o]&3l7] &l GAY
RCGA(Real-Coded Genetic Algorithm) 7S o] 8339t RCGAS FZx+=
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Fig. 33 211 Fig. 49] 2 8=+& %‘1?4%94 Ei/ﬂ]i% HojFE) Tran, T.
A1 RC

D., Jin, G. G.(2010) =39

Input :

Output : Best solution, X,, f(x,)

1: Initialize P(0),P(0) ={X,(0),1< i< N}

2: {f(r,-,(O)),ls i< N}~— Fvaluate (P(0))
3: ¢t~ 1// generation counter
4: while not stopping_condition do

5:

6:
7
8
9

10:
11:
12:

A=

P'(t) ~ Selection (P'(t)) // P'(t) ={X";(t)}
P’ (t) - Crossover (P’ (t))
P ) - Mutatzon( "(t))
(Fx (P(1))

P(t+1)~— Replace (P (t),P(t))

} « Fvaluate

t- t+1//ladvance to the next generation
end while
retu‘rn X})? f(‘X}))

fitness function f ; parameters ; stopping_condition

(Tran, T. D., Jin, G. G., 2010), Real-coded genetic algorithm

benchmarked on noiseless black-box optimization testbed

Fig. 44 #4 d2FEe 7z
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A iz A om oo wet 28A|e BAAE vz o 6
o] weight, A ¢t XA FAE ddst= 2719 weight, &
EX2E AAst= 3719 Weight7} Z a3ttt AlE#HolHe oF 32 F
10719} input data®} 11709] weightE AA3s FH weightol] we} output
data®} FHE A data7} =&3FA T input data FA T u, A HA
datav= 9= 100, 2002 AT H A 119 A3t &5
(5.28%)= A &3t 10714 datag BFdstAT
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Table 4-1 Input data

lst 2nd 311‘1 4th Sth 6th 7th 8th 9th 10th
A 100 | 105 | 111 117 | 123 | 129 | 136 | 143 151 159
B 200 | 211 | 222 | 233 | 246 | 259 | 272 | 287 | 302 | 318
Total | 300 | 316 | 333 | 350 | 369 | 388 | 409 | 430 | 453 | 477
Table 4-2 Exact weight
(0 51 a2 B1 B2 B3 Y1 Y2 Y3 Y4 ¥s Y6
0.6 0.5 0.2 0.2 0.6 0.2 0.1 0.1 0.2 0.2 0.1
Table 4-3 ¥ 3t8] output data
lst 2nd 3l'd 4th Sth 6th 7th 8th 9th 10th
C 92 97 102 107 113 119 125 132 139 146
D 82 86 91 96 101 106 112 118 124 130
E 126 133 140 147 155 163 172 181 190 200
Total | 300 316 333 350 369 388 409 430 453 477
Table 4-4 Intermediate destination
lst 2nd 311‘1 4th Sth 6th 7th 8th 9th 10th
F 160 168 177 187 197 207 218 229 242 254
- 44 -
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43 AAFTH

B AFdAE T 5HY AlEHAS A AlEHlAY A
= =3, weight, 474 ez T35t HESAT

431 =32X
=2 x| A o] AlEY ol Ay e [Table 4-5]¢} Zt} AX| Y3} BA|
Ao ZRE T ARAE AFlA LAY viE &FE = FEQ FHo

o}, [Table 4-61& 4 @7 AEdold A7 @o o482 Yehiz 9
o AR +10% Mvte] 9L HolT on AEHIA 394

ol Z+ZF -0.79%, -0.62%, -0.57%2 7[ =& 2
&S Holal Jom, AlEH oA 4oA= 2 -0.05%, 0.11%, 0.08%

Table 4-5 Results of simulation about output

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 1Oth

M Cl 92 97 102 107 113 119 125 132 139 146
D| 82 87 91 96 101 106 112 118 124 131

1 E| 126 133 140 147 155 163 172 181 191 201
M Cl 92 96 102 107 113 118 125 131 138 146
D| 82 87 91 96 101 106 112 118 124 131

2 E| 126 133 140 147 155 163 172 181 190 201
M Cl 91 96 101 106 112 118 124 131 138 145
D| 81 86 90 95 100 105 111 117 123 130

3 E| 125 132 139 146 154 162 170 180 189 199
M Cl 92 97 102 107 113 119 125 132 139 146
D| 82 86 91 96 101 106 112 118 124 131

4 E| 126 133 140 147 155 163 171 181 190 200
M Cl 92 97 102 107 113 119 125 132 139 146
5 D| 82 86 91 96 101 106 112 118 124 130
E| 126 133 140 147 155 163 172 181 191 201
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Table 4-6 Error rate between output and target

@] L %
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 1Oth
M c|-01/00/01]-01]01)00-02|-01)0.0 /0.0
) D 03]03|0403|04|03]01)02]03]0.3
E|0203]04]02]03]02]01]02])02]0.3
M C-05/-04]-03]-05]|-03|-05]-06|-05|-04|-04
5 D 02]02]03]0103]02]00)01]02]0.2
E|0101]02]01]02/]01]00]01]01]0.1
M Cc -08-08|-0.7]-08]|-0.7-0.8-09]|-0.8|-0.8|-0.8
D -06]-06|-05 -0.6|-05|-0.7]|-0.8|-0.7|-0.6 | -0.6
: E | -06]|-05|-04]-06|-0.5|-0.6|-0.7|-0.6-0.6|-0.6
M c|-01/00/01/]-01] 00 -0.1-02|-0.1) 0.0 0.0
D 01]02]02,00)02{01,00)01]01]0.1
4 E|0101]02]01]02]|00/]-01]00]01]0.1
M Cc -02]-02}-01]-03]-0.1-0.2|-04]-0.3|-0.2|-0.2
D 00]00}01 00]01]|0.0]-02|-01|0.0]0.01
> E|0202]03]02]03|02]00]01)02]0.2
4.3.2 1CD
AEdolAdE Tt 858 FUHAEFA A g [Table 4-713 2o

Table 4-7 Results of simulation about Intermediate destination

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
result | 160 | 169 | 178 | 187 | 197 | 207 | 218 | 229 | 242 | 255

error(%)|-0.05/-0.08/-0.19/-0.04|-0.16|-0.01| 0.09 | 0.01 |-0.07|-0.08
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4.3.3 Weight

[Table 4-8]2 Al&EHOIHS F3td ==d 11709 weightgt o =4
error @82 x7] A4Y FFo| zolE sk Jvh AzHe AlE# o]l 9
2 Ho-S 0.08, 0.06, 0.08, 0.04, 0.09% %71 4 ko] zto]7} A
g #go] sbssigh =3 ) weight g AW EWE AEHolA 4
A Z27] 49 FIe] Zolzt 0.101%

0.048 Hola glorma AEHM gt T 71 2ol T

o] 7h53ith,

'1
£

22 |o

2
N

flo
1m

o[r U

v

Table 4-8 Results of simulation about weight

SM1 SM2 SM3 SM4 SMb5

result | error | result | error | result | error | result | error |result | error
(%) (%) (%) (%) (%)

a1 | 0.60 | 0.00 | 0.60 | 0.00 | 0.60 | 0.00 | 0.60 | 0.00 | 0.60 | 0.00
a2 | 0.50 | 0.00 |0.50 | 0.00 | 0.50  0.00 ' 0.50 | 0.00 | 0.50 | 0.00
#1023 | 0.03 | 0.28  0.08 | 0.40 | 0.20 | 0.28 | 0.08 | 0.25 | 0.05
B2 | 036 | 0.16 | 0.28 | 0.08 | 0.15 | 0.05 | 0.18 | 0.02 | 0.36 | 0.16
B3 | 042|018 | 0.44 | 0.16 | 0.45 | 0.15 | 0.54 | 0.06 | 0.39 | 0.21
y1 0.08 | 012 | 0.16 | 0.04 | 0.08 | 0.12 | 0.09 | 0.11 | 0.11 | 0.09
y2 0 0.24 1 0.14 | 0.15 | 0.05| 0.10 | 0.00 | 0.19 | 0.09 | 0.20 | 0.10
y3 | 0.08 | 0.02 | 0.08 | 0.02 | 0.22 | 0.12 | 0.12 | 0.02 | 0.09 | 0.01
y4 0 0.09 | 0.11 | 0.14 | 0.06 | 0.18 | 0.02 | 0.21 | 0.01 | 0.08 | 0.12
ys | 0.23 10.03 | 0.16 | 0.04 | 0.12 | 0.08 | 0.19 | 0.01 | 0.20 | 0.00
e  0.18 | 0.08 | 0.20 | 0.10 | 0.21 | 0.11 | 0.10 | 0.00 | 0.22 | 0.12

BE AlEdoldolAe weight & 3719 AfxdS 25T nhEst

)% 7Fsd ol BY ¥ 4 Atk
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Table 4-9 Verification constraints

SM1 SM2 SM3 SM4 SM5
Constraint 1 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Constraint 2 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Constraint 3 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

*Constraint 1 : el + 1+ 2+ 3 =10
*Constraint 2 : a2 + y4 + y5+ 6 = 1.0
*Constraint 3 : A1 + £2 + B3 =10
434 F%
o Ho A AHEYFo] AlFHlHAS St A s AEZ} A
2E AEdelAd ol ¥ @& Aozt mElEA AL 53] =FA
I @ 27 dY #%
dstr] 3 drueE HAESS BT AoE AT E=3 /Y A&
dold #e FToAME 4R Al=dolAd Fhol 7HE eaks&o] A Aew
HAEHEE Algdold 49 #Fe EWE A s AYstd o33 2
ok WA SA|(A, B)AlA HAA(C, D, BAYGge = T3 AFAE AXA
23 HE FE = A= Table 1034 2o AH 55 = CAY &
Fe AXHor REE of 20% Wel, BAYer FEH= oF 80%Uel=
49tk DAYS AXHogRE ¢ 22% BAGOoZRE oF 78% A
5T EXYe ARG o ZHE oF 48%U]19], BRIY o2 REH 52% 2 H
++H8T EXAYe® HEH= AY A B Ago] A AH % HoAA=
Hlgo] vzl A JAAT U A A He AXHHT BAHo] 80%
Helz2 &4 4533
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Table 4-10 Directly transported cargo from origin to destination

lst 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

A—C| 9.26 | 9.72 | 10.28 | 10.84 | 11.39 | 11.95 | 12.60 | 13.24 | 13.98 | 14.73

A—D | 11.57 | 12.14 | 12.84 | 13.53 | 14.23 | 14.92 | 15.73 | 16.54 | 17.46 | 18.39

A—E | 19.00 | 19.95 | 21.09 | 22.23 | 23.37 | 24.51 | 25.84 | 27.17 | 28.69 | 30.22

B—C | 38.19 | 40.29 | 42.39 | 44.49 | 46.98 | 49.46 | 51.94 | 54.81 | 57.67 | 60.73

B—D | 41.21 | 43.47 | 45.74 | 48.01 | 50.69 | 53.36 | 56.04 | 59.13 | 62.22 | 65.52

B—E | 20.79 | 21.93 | 23.07 | 24.22 | 25.57 | 26.92 | 28.27 | 29.83 | 31.39 | 33.05

EEA (A, BollA FUHEFAEE ARt HHA(C, D, E)XA Y714
$E5o] A= 38 422 [Table 4-111, [Table 4-1219} Zt} WA
N FRAFANA stEFS AEA FAHY stEF T AR GolA=
°F 38% W9, BAYAAE oF 62%3t=0°] &FEo] A AR E4HI
o FAY 9 &S CHY7AE oF 28%, DAY 712= 18%. EX Y 7}
A& 54% +FH Ae AR EAHUT

=

<

Table 4-11 Cargo from origin to intermediate destination

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

A—-F | 60 | 63 | 67 | 70 | 74 | 78 | 82 | 8 | 91 | 96

B—F | 100 | 106 | 111 | 117 | 123 | 130 | 136 | 144 | 151 | 159

sum | 160 | 169 | 178 | 187 | 197 | 207 | 218 | 229 | 242 | 255
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Table 4-12 Cargo from intermediate destination to destination

lst 2nd 3rd 4th 5th 6th 7th 8th 9th 1 Oth

F—C 44 47 49 52 55 58 61 64 67 71

F—D 29 31 33 34 36 38 40 42 44 47

F—E 86 91 96 101 | 106 | 112 | 117 | 124 | 130 | 137

sum 160 | 169 | 178 | 187 | 197 | 207 | 218 | 229 | 242 | 255

AlEdEolAd 49 A Fes THMEH [Table 4-131% 2t} [Table
-13]9] 3= AlEdolAd 49 AR e orsta eas2 AlE#H A

A zHTable 1, 2, )T ©x48< oudich A, B, C, D, E, FAlde &
e BF +1% mRtbE Helal glew 535 T3 A 7<1 FAjefo] @4}
&°] £0.1% vvhs Hojal 9lo] exp&o] v A2 e & 5 Utk

Table 4-13 Results of simulation about all of areas

15t | ond | g | 4t | st | g [ gt [ gt | gt | qom
result | 100 | 105 | 111 | 117 | 123 | 129 | 136 | 143 # 151 | 159
error(%)| 0.10 | 0.40 | 0.00 | 0.20 | 0.00 | 0.40 | 0.20 | 0.40 | 0.10 | 0.10
result | 200 | 211 | 222 | 233 | 246 | 259 | 272 | 287 | 302 | 318
error(%)| 0.10 1 0.30 | 0.20 | 0.10 | 0.20 | 0.20 | 0.00 | 0.2% | 0.10 | 0.10
result | 92 | 97 | 102 | 107 | 113 | 119 | 125 | 132 | 139 | 146
error(%)|-0.10| 0.00 | 0.10 |-0.10| 0.00 |-0.10|-0.20/-0.10| 0.00 | 0.00
result | 82 | 86 | 91 | 96 | 101 | 106 | 112 | 118 § 124 | 131
error(%)| 0.10 1 0.20 | 0.20 | 0.00 | 0.20 | 0.10 | 0.00 | 0.10 | 0.10 | 0.10
result | 126 | 133 | 140 | 147 | 155 | 163 | 171 | 181 | 190 | 200
error(%)| 0.10 1 0.10 | 0.20 | 0.10 | 0.20 | 0.00 |-0.10| 0.00 | 0.10 | 0.10
result | 160 | 169 | 178 | 187 | 197 | 207 | 218 | 229 | 242 | 255
error(%)|-0.05/-0.08|-0.19|-0.04|-0.16|-0.01| 0.0% | 0.01 |-0.07|-0.08
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5.2 AlE# ol
521 248 M4

B AFgAEs AAHoEHE AHEs7] Y5t B4 AEE o 7

e
i
=2
>
o
O
KO
=2
>,
2
>,
r?ﬁ
mQ
0
i
Mo
ofy
td
ot
2
>
2
jn)
Auj

go) A Input Data= 2z 3qke] EFFola B Ao
AFs oz L&2F= 3ES A3 Uo
A= [Table 5-113 #Zt}

Table 5-1 Input Data

Port 2006 2007 2008 2009 2010
BAkek | 1,998,382 | 2,255,570 | 2,334,638 | 1,989,634 | 2,326,772
MEIE 658,632 785,458 813,449 736,256 887,223
iy 260,095 296,724 304,785 273,111 321,353
By 115,866 153,066 155,708 158,952 182,882
=4k 13,730 14,090 18,115 12,197 13,709

Port 2011 20123 2013 2014 2015
BAkek | 2,957,835 | 2,384,598 | 2,488,880 | 2,721,349 | 2,749,081
Q& | 1,097,894 930,795 1,035,138 | 1,140,549 | 1,190,451
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Bt 356,193 413,024 454,501 490,398 456,283
SRy 205,704 212,009 218,879 240,647 250,535
=4k 19,515 24,500 25,658 23,906 24,708

Table 5-2 Output Data

Collection @ kmou

Port 2006 | 2007 | 2008 | 2009d | 2010
A4e | 901,768 | 989,916 | 1011234 | 905305 | 1,081,741
Ak | 219704 | 263701 | 281,846 | 268,605 | 297,417
Q1W | 232,685 | 274,604 | 322431 | 253443 | 285277
A7) | 672875 | 768215 | 752,676 | 679.982 | 822988
29 10,894 11,315 13,053 11,133 12,166
Z8 | 113693 | 125454 | 132,126 | 105847 | 125144
Zd | 158,026 | 192523 | 203,679 | 173939 | 188910
A u 96,148 | 102,029 | 102,288 | 88274 | 118812
At 88,300 | 106533 | 119,373 | 101,408 | 119,458
A | 259291 | 305989 | 280,165 | 242,601 | 278,675
A | 293322 | 364,629 | 407.824 | 339,613 | 401,351
FA | 3046705 | 3,504,908 | 3,626,695 | 3,170,150 | 3,731,939
Port 2011 | 2012d | 2013@ | 20149 | 2015
e | 1,370,544 | 1,158,445 | 1,277,905 | 1433242 | 1,368,610
ik | 345260 | 295180 | 305936 | 325237 | 323,691
Ad | 421,266 | 360406 | 359,887 | 394452 | 378,178
A7 | 1028505 | 890,735 | 966,086 | 1,065073 | 1,181,978
_ 68 -



AR 17,500 12,479 13,257 14,006 16,294
=5 157,762 145,144 145,805 153,416 147,542
=1 217,298 188,058 227,442 239,189 231,493
AE 136,120 129,482 134,857 141,312 146,775
A 116,673 116,862 102,452 124,483 141,485
HE 328,321 242,336 264,728 283,648 305,342
74y 497,892 425,799 424,701 442,791 429,670
A 4,637,141 3,964,926 4,223,056 4,616,849 4,671,058
B AT T ARAE WS ZAHeolY ZIAICD)E A5 A
O EFE [Table 5-3]% Zt}h AA @xsEE= ICDEsFe FH = ICD=
HRIE ALY HEs = FEolBmE2 B AFoA Zk Yoz FFEHAA =
EHS AAYSIL 1 BE EOE g3 2L 29E =&Y T
Table 5-3 ICD 4% Data
ICD 20063 20073 2008 2009 20103
o) 733,987 713,384 631,964 587,360 690,017
&4k 150,622 126,407 136,844 64,246 41,398
ICD 20113 2012d 20133 20143 2015
ol 744,551 828,262 831,391 785,472 760,391
&4k 29,120 18,109 11,586 6,962 5,924
523 &=
H Ao = ollA A ATH ‘T‘%i}%%%\‘ & (fig.5-9)0 2 A do]E =

A-g3st7] st o 3
ol A Input Datax= Z A
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=

Aol =Fst=

il

& AT YeA 5

sH2lstE g AT &
< ol &3t 1 A= [Table 5-41¢F 2ot
Table 54 Input Data
Port 2006 2007'@ 2008 2009 2010
A& 528,349 581,014 634,654 641,184 762,269
Ak 162,732 185,875 214,656 194,909 222,648
MK} 253,675 313,681 322,205 235,153 310,389
7371 554,220 558,630 537,583 504,458 643,138
7 18,865 20,020 21,631 24,198 27,182
=5 102,567 104,622 107,674 93,126 109,616
e 311,094 339,738 337,772 359,376 376,868
A& 133,140 156,196 166,692 140,046 197,966
A 508,815 554,080 563,189 627,438 719,873
A5 469,003 480,527 491,037 445,679 521,293
e 925,417 973,359 966,933 938,530 1,070,004
A 3,967,880 | 4,267,742 | 4,364,026 | 4,204,097 | 4,961,246
Port 2011 2012d 2013 2014 2015
A& 877,686 896,831 960,205 1,017,769 | 1,087,625
Ak 260,533 273,590 277,381 300,521 330,201
MK 336,120 338,862 342,661 336,912 302,676
7371 693,746 667,135 753,432 757,968 777,171
Zail 39,676 36,147 38,965 40,104 42,258
=5 121,669 121,315 138,779 149,401 163,476
e 387,831 393,783 400,075 410,374 417,176
A& 245,291 254,421 225,465 192,980 176,044
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g 687,133 712,889 743,637 763,764 765,431

HE 540,407 539,510 568,837 589,579 555,619

A 1,170,183 | 1,161,934 | 1,228,929 | 1,194,622 | 1,056,632

A 5,360,275 | 5,396,417 | 5,678,366 | 5,753,994 | 5,674,309

Output Dataz= 3itol] =2EJ A= Z; Ao &F3ES %3ty
A9e F 1) Aoz AP o7, &4, tAd, AF 5 A8
A, FEog TN 1 A= [Table 5-519 #oh.

Table 5-5 Output Data

Port 2006 2007 2008 2009 2010
Ak | 2,727,082 | 2,922,420 | 2,967,709 | 2,720,540 | 3,248,451
A3 | 387,766 438,257 441,519 489,503 559,831
FFe | 643,507 675,010 683,888 728,213 840,821
et 89,595 92,543 100,187 95,281 123,037
£4ke | 119,930 139,012 170,723 170,560 189,106

Port 2011 2012 2013 2014 2015
BAkeE | 3,589,741 | 3,631,544 | 3,835,298 | 3,879,823 | 3,847,735
X | 582,820 554,350 623,860 639,752 616,479
FFd | 836,110 854,216 838,273 866,030 845,571
B | 148,831 145,279 159,284 153,491 147,636
=4k | 202,773 211,028 221,651 214,898 216,888

S oA &




Table 5-6 ICD 4~ Data
ICD 2006 2007 2008 2009 2010
o] % 733,987 713,384 631,964 587,360 690,017
Ak 111,232 94,440 97,456 57,398 42,146
ICD 20114 2012d 2013 20144 2015
of < 744,551 828,262 831,391 785,472 760,391
Ak 28,631 31,410 31,610 27,834 30,033

53 ANEH A A
531 44

D EFAMSAH)
TY 2¥9 AE#He|d A= [Table 5-713 2o AlE#HolA A¥
AyE 20159 71F 578 FelA AeAges sud = T
3,741,579TEU®] 2L A&<] 28%, A7] 18%, AY 12% =o =2 Ax7}
= AT

¢

b

=
=
Kol
.
=
=

Table 5-7 =3A| AlE#HolA A3

Port | 2006 2007 2008 2009 2010
A< | 709,660 730,190 720,610 831,350 943,600
FA4F 199,020 203,000 211,750 229,080 259,330
1M | 168,230 172,980 153,140 200,370 228,030
7271 | 423,500 437,570 368,730 510,950 582,410
7 29,609 28,137 27,539 31,860 36,490

& | 141,060 114,330 124,280 143,680 167,160
% | 172,160 152,340 163,950 185,810 214,000
A& | 145,630 108,120 122,000 147,800 173,330
A 84,857 78,404 79,194 92,664 106,300
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A& 177,810 182,050 189,430 205,160 232,910

74 | 298,930 287,820 304,050 345,460 398,530

A | 2,550,466 | 2,494,941 | 2,464,673 | 2,924,184 | 3,342,090

Port 20114 2012d 2013 20144 2015

AL 975,860 839,680 983,740 1,233,900 | 1,031,900

Al 268,390 229,600 268,830 340,600 276,950

A 235,740 204,290 239,890 296,270 259,140

74 7] 601,720 523,440 615,020 754,320 671,860

Al 38,099 32,953 38,731 48,371 42,119

=5 174,710 153,300 182,000 227,580 195,950

> | 222,430 193,610 228,780 287,380 240,980

a5 180,710 160,160 191,310 238,380 204,610

A | 110,570 95,953 113,110 141,460 120,920

745 | 241,140 207,000 242,210 306,030 251,070

74 | 412,320 360,990 424,250 529,480 446,080

A | 3,461,689 | 3,000,976 | 3,527,871 | 4,403,771 | 3,741,579

9 myo] =R #HF 23 L2 [Table 5-817 2tk 23t H|
& AAHoZ 1% Yo Holx Yt} ZUAGo] o3 Hlgo] 1% o
2 7P B4 JEg T A2 B5go] %ol $5HE AL, R4k A,
A & 2 wlEe] A YERT

Table 5-8 =3 &} H|&

Port | 2006 20073 20083 20093 2010

A& 0.21 0.26 0.29 0.08 0.13

s 0.09 0.23 0.25 0.15 0.13
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0.37 0.53 0.21 0.20
0.43 0.51 0.25 0.29
1.49 1.11 1.86 2.00
0.09 0.06 0.36 0.34
0.21 0.20 0.07 0.13
0.06 0.19 0.67 0.46
0.26 0.34 0.09 0.11
0.41 0.32 0.15 0.16
0.21 0.25 0.02 0.01
0.29 0.32 0.08 0.10
20123 2013 2014 2015
0.28 0.23 0.14 0.25
0.22 0.12 0.05 0.14
0.43 0.33 0.25 0.31
0.41 0.36 0.29 0.43
1.64 1.92 2.45 1.58
0.06 07 0.48 0.33
0.03 0.01 0.20 0.04
0.24 0.42 0.69 0.39
0.18 0.10 0.14 0.15
0.15 0.09 0.08 0.18
0.15 0.00 0.20 0.04
0.24 0.16 0.05 0.20
AR FEFT7IA)

N

| A= [Table 5-91¢F 2o} AlEdeold 234E

ut
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A EE 20159 57 FRbelM T3 AFe AAHVIE =FEFS 9%
214,220TEU, ¥4k 132,810TEUE =<5 At

Table 5-9 T3 AR AlE# oA A3
ICD 20063 2007d 2008d 2009 2010
o 144,400 140,560 140,760 167,020 191,410
At 88,819 85,693 85,675 102,680 117,930
ICD 20114 2012d 2013 20144 2015
o 198,030 172,300 202,630 252,650 214,220
Ak 122,010 106,440 125,250 155,870 132,810

o3} vl gL [Table 5-10]% zow og YEER 7]A|9]
A% 1% W2 o3} vl go] e Ho|xuk okike] AS HF
o] A= 20103 E 23} B &0 =715+t
Table 5-10 3 AA 23} H| &

ICD 2006 2007 2008 2009 2010
ol & 0.8 0.8 0.8 0.7 0.7
e 0.4 0.3 0.4 0.6 1.8
ICD 2011 20123 2013 2014 2015
ol & 0.7 0.8 0.8 0.7 0.7
e 3.2 4.9 9.8 214 214
532 &=

D =3A @
TZ 239 AEH A AFe [Table 5-1117 Zth AlE# oA 2
AuEE 20159 71F 110 A HolA e Tt 58 =9

e

Ll
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_— =

#o 4,478,500TEUC] I 5-4+8} 68%, Fkat 16%, W3 9%, 24+3 4%,
Feg 3% o2 AU =EH A
Table 5-11 =3 A& oA A3
Port 20063 2007'a 2008'3 2009'd 20104
BakgE 11,990,900 | 2,288,700 | 2,367,200 | 2,070,300 | 2,437,400
AAZ | 249,910 287,630 297,240 260,180 306,180
sgokar | 460,620 530,900 550,000 480,100 565,250
B | 96,449 111,140 115,700 100,690 118,350
<4k | 123,190 142,090 147,020 128,170 150,920
2,377,890 | 2,757,150 | 2,878,200 | 2,488,270 | 2,911,090
Port 2011'd 2012'a 20133 2014 2015
Bk |3,030,100 | 2,591,200 | 2,761,700 | 3,021,100 | 3,057,300
AHF | 379,000 324,150 345,940 377,580 381,900
sgokar | 702,250 600,430 638,220 696,610 705,010
Feg | 147,310 125,840 133,140 145,460 146,210
<4k | 187,280 159,850 169,980 185,760 188,080
4,445,940 | 3,801,470 | 4,048,980 | 4,426,510 | 4,478,500
T= 239 =R #3F oA v]&2 [Table 5-12]¢9F o} @xf »
2 AAFoR 1% WelE Holal Utk 1 T AHFANA 23 vlgo
0.3% W= 57 &9t 5 &2 v&S Hola Yot AR HA H&2
0.5% wl¥Fo. & Ho|i Qlth

Collection @ kmou
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Table 5-12 =3&A 3} H| &

Port 2006 2007 2008 2009 2010
Rl 0.27 0.22 0.20 0.24 0.25
I 0.36 0.34 0.33 0.47 0.45
B g 0.28 0.21 0.20 0.34 0.33
3 e g 0.08 0.20 0.15 0.06 0.04
=4k 0.03 0.02 0.14 0.25 0.20
Port 2011 20123 2013 2014 2015
Rl 0.16 0.29 0.28 0.22 0.21
A%} 0.35 0.42 0.45 0.41 0.38
B g 0.16 0.30 0.24 0.20 0.17
3 e g 0.01 0.13 0.16 0.05 0.01
=4k 0.08 0.24 0.23 0.14 0.13
2) T AFUFEFTZIAD
Y 2y S AY A [Table 5-13]17 Zoh. Alg#HA A
£ AvEH 20159 1170 AFeA S AdS AA e =532 %

646.530TEU, ¥4k 99,862TEUE =<5 T

Table 5-13 57t A3 Al EdHolH A3

ICD 2006 2007 2008 2009 2010

o 528,180 607,330 628,330 549,170 646,530

G4 81,158 93,654 97,009 84,864 99,862

ICD 2011 20123 2013 2014 2015

ol & 803,810 687,230 732,540 801,210 810,320

G4 123,620 105,760 112,070 122,160 123,890
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o

2010
0.06
1.37

2015
0.07
3.13

2009
0.07
0.48

2014d
0.02

]'giq 201144 O]$ oo]:,&
3.39

°

7}

=

¢}

2008a
0.01
0.00

2013
0.12
2.55

=

[}
A

2007'@
0.15
0.01

2012
0.17
2.37

Holal

=
=

Table 5-14 57+ A 3 v &

2006d
0.28
0.27

2011
0.08
3.32

ICD
ICD

A% 1% W2 o3 vl go] IA &Aut <k

54 B EFTTF AR EY T

ICD2A} ¥l &8 3%
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Al R4+
Raae] A 1093 = wkel AHCU($)e] AB e TIHES oF 287% F/1IAh 20159 ARE FAL
2 Baste] 9] EFS ASXYS g wol MidEa AU, Ad, AE £o02 ZAEITH
Table A-1 243 #=dAH Y 71FH A=
=9 : TEU
20063 | 2007:d | 2008 | 2009 | 20100 | 20119 | 2012} d | 20139 | 2014 | 2015Q
A< | 573,097 | 606,217 | 619,773 | 553,421 | 658,452 | 865,183 | 688,938 | 754,369 | 850,324 | 836,034
Bk |206,950 | 248,345 | 263,898 | 251,209 | 273,444 | 323,139 | 275,681 | 284,538 | 299,268 | 288,316
ol | 74,986 | 83,258 | 119,073 | 73.383 | 86,145 | 171,146 | 104,884 | 101,930 | 111,459 | 101,717
771 | 367,202 | 393,750 | 376,390 | 323,683 | 393,378 | 513,530 | 407,108 | 426,691 | 469,854 | 532,031
2| 8,213 8,486 9,593 7,445 8,016 10,485 8,182 9,013 9,139 11,133
=21 78377 | 88,197 | 91,883 | 73,215 | 85,332 | 101,039 | 91,233 | 87,906 | 92,740 | 89,394
=2 111,728 | 132,335 | 141,108 | 109,800 | 117,910 | 143,110 | 120,588 | 137,708 | 149,897 | 154,032
HAE | 33201 | 33,887 | 38514 | 28,623 | 39432 | 49,872 | 39,948 | 38,163 | 42,775 | 41,851
A | 34,494 | 37472 | 37,791 | 29,950 | 34,981 | 37,369 | 38,357 | 26,501 | 36,087 | 51,859
B | 235,444 | 280,301 | 252,872 | 219,654 | 257,375 | 292,934 | 221,893 | 239,521 | 261,403 | 258,622
A | 274,691 | 343,322 | 383,743 | 319,251 | 372,307 | 450,028 | 387,786 | 382,540 | 398,403 | 384,092
AF | 1,460 1,816 1,634 1,260 1,657 2,051 1,486 1,618 1,919 3,713
3HA) | 1,999,842 | 2,257,386 | 2,336,272 | 1,990,894 | 2,328,429 | 2,959,886 | 2,386,084 | 2,490,498 | 2,723,268 | 2,752,794
AR AEFINEFARANE A5 AAF
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AR S7HEE F 2.74% Z7I8HTE 20159 ARE FAHL

Collection @ kmou

2 BT £ B A7), AL, QA o= 2AHUY
Table A-2 J1H & FYAHIY 7|FH A=

=9 : TEU
20063 20074 2008 2009 20103 20114 20123 20133 20143 20153
227,626 | 265,322 | 275,005 | 249,382 | 298,514 | 359,395 | 303,823 | 332,385 | 358,311 | 337,731
10,704 13,076 14,262 13,403 18,793 15,280 11,624 14,608 15,480 20,945
139,245 | 167,184 | 179,357 | 155,175 | 179,528 | 228,086 | 204,517 | 218,454 | 243,401 | 242,133
222,619 | 269,118 | 268,892 | 252,429 | 316,414 | 386,358 | 333,784 | 380,149 | 428,095 | 469,007
2,385 2,418 2,795 2,956 3,602 6,319 3,679 3,633 4,197 4,362
9,481 9,774 11,304 8,569 10,935 16,102 11,343 13,686 15,391 16,639
19,698 24,056 23,752 23,881 27,043 31,260 26,424 33,354 34,631 31,004
2,822 3,780 3,807 3,590 3,859 5,180 4,263 5,692 7,096 7,806
3,874 5,896 5,436 4,396 6,110 7,718 8,467 7,562 9,017 9,925
13,345 16,747 19,402 14,340 10,983 25,820 12,192 15,484 12,151 33,263
6,833 8,087 9,437 8,135 11,442 16,376 10,679 10,131 12,779 17,636

173 203 89 163 287 1,067 340 195 198 421
658,805 | 785,661 | 813,538 | 736,419 | 887,510 | 1,098,961 | 931,135 | 1,035,333 | 1,140,747 | 1,190,872
I THEFRARAY A5 AAE
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A3 F43

o

Fokael AT 1047 Fo) 0 Aelolui(Ge)e) AAF F7E-S oF 2.38% VAT 20168 ARE FA
2 JFEge Y EFS ASAYS M wol MidHI A&, A, A7) &2 ZAEITH
Table A-3 F¥& TdAHY 7|FH A=
=9 : TEU
20063 2007 2008 2009 20103 20114 20123 20133 20143 20153
A& | 63,634 76,219 77,508 62,807 68,340 70,211 94,693 118,120 | 143,527 | 118,261
2A 1,114 1,647 2,222 2,641 3,665 5,003 6,216 4,985 8,636 10,583
Q1 | 11,987 13,245 12,688 14,659 9,829 10,649 36,482 22,287 21,676 15,666
7471 34,259 37,983 35,796 33,009 39,096 47,387 58,764 72,621 69,425 69,652
& 157 84 68 70 45 44 124 101 114 110
=5 | 19,854 19,509 21,968 18,505 22,112 32,224 34,303 36,291 37,820 33,776
9| 13,671 17,640 16,713 16,638 17,259 15,541 11,893 20,328 19,337 18,290
A5 | 58,644 62,609 57,601 53,680 72,545 78,284 82,102 89,043 89,269 94,579
A | 48,619 61,576 74,425 65,130 75,037 69,115 67,948 66,583 76,685 75,206
748 | 4,585 3,649 3,552 3,190 5,351 5,874 4,422 5,456 6,188 5,969
74| 3,571 2,563 2,244 2,782 8,074 21,861 16,077 18,686 17,721 14,191
A 130 243 370 561 502 591 879 1,137 1,117 1,144
A | 260,225 | 296,967 | 305,155 | 273,672 | 321,855 | 356,784 | 413,903 | 455,638 | 491,515 | 457,427
A5 ASFNEFHEAY A5 AR
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A4 B3

gege] A 1033 21 9] Aol AWE Z7HE-E oF 226% Z/hSATh 20158 ARE FAO
= gege £9 2Fe A6 A gol WYL AL, Fd, AW wow 2AHAL

Table A-4 HE3 FAH|Y 7|FH A=
=9 : TEU
20063 | 20073 | 2008 | 2009 | 2010¥ | 20119 | 2012\ @ | 2013\ | 201493 | 20159
35,823 | 40,926 | 36,516 | 37,613 | 53,822 | 67,490 | 59,116 | 60,586 | 69,991 | 65,550
531 536 587 744 887 1,015 761 1,025 1,175 3,206
6,456 10,862 | 10,887 9,236 8,643 10,609 | 13,269 | 16,068 | 17,087 | 17,646
48,476 | 66,335 | 71,027 | 70,690 | 73,555 | 80,825 | 90,554 | 85,946 | 96,997 | 108,505
139 327 597 660 454 652 454 510 556 689
5,761 7,732 6,342 5,473 6,620 8,246 8,243 7,909 7,437 7,713
12,913 | 18,447 | 21,581 | 23434 | 26,481 | 27,258 | 28,978 | 35669 | 35116 | 28,043
1,472 1,698 2,234 2,129 2,653 2,523 3,128 1,914 2,162 2,537
1,296 1,572 1,621 1,882 3,305 1,996 1,974 1,805 2,645 4,462

(L | ofye| ol o3 | odd [0 [ Hz |
a0 | 2| ob | o e | | 24| 3 o

HE 2,010 2,832 2,482 4,691 4,579 3,185 3,471 3,599 3,374 6,921
74 989 1,799 1,834 2,400 1,878 1,905 2,001 3,848 4,107 5,263
A F 60 59 24 15 31 38 211 134 122 122
kA | 115,926 | 153,125 | 155,732 | 158,967 | 182,913 | 205,742 | 212,220 | 219,013 | 240,769 | 250,657
A% AeFNERABAE A% AR

_95_

Collection @ kmou



b2 9] HH oY tRES Aed AEdAgezs 5 3
AEolU S of 45%E AAIStAL ZAEAH ol 34%E AAskaL Tk Ad
Table A-5 4% sYAdH Y 71TH A=

Atk 2015 7Eo 2 A

A o] A
10393t 997 S7He2 1

54% =713t

=9 : TEU

20063 20074 2008 2009 20103 20113 20123 20133 20143 20153
A& | 1,588 1,232 2,432 2,082 2,613 8,265 11,875 12,445 11,089 11,034
Ak 405 97 877 608 628 823 898 780 678 641
QI 11 55 426 990 1,127 776 1,254 1,148 829 1,016
73 7] 319 1,029 571 gl 545 405 525 679 702 2,783
el 0 0 0 2 49 0 40 0 0 0
=58 220 242 629 85 145 151 22 13 28 20
=49 16 45 525 186 217 129 175 383 208 124
A5 9 55 132 252 323 261 41 45 10 2
A 17 17 100 50 25 475 116 1 49 33
48| 3,907 2,460 1,857 726 387 508 358 668 532 567
A | 7,238 8,858 10,566 7,045 7,650 7,722 9,196 9,496 9,781 8,488
A 5= 0 0 0 0 0 0 0 0 0 0
A | 13,730 14,090 18,115 12,197 13,709 19,515 24,500 25,658 23,906 24,708
A5 EINEFHREAY A5 AR
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Hakgre] g 1087 = vkE AEolU(S)e) AT 7SS oF 30.3% E718kATh 2015d AR E FA o
2 B £F B A, AL, AV ¢oE2 ZAFEAG
Table B-1 ¥4 =&7AH oY 7|FH A=

=9 : TEU
2006 | 2007 | 2008 | 20093 | 2010 | 2011¥ | 2012\ | 2013¢ | 2014\ | 201594

A& | 383,347 | 402,361 | 444,542 | 414,449 | 514,236 | 598,383 | 629,687 | 659,064 | 683,508 | 769,353
k| 158,062 | 180,491 | 208,314 | 188,353 | 213,885 | 252,748 | 266,752 | 268,687 | 292,194 | 321,106
oA | 134,359 | 150,471 | 137,957 | 102,466 | 120,498 | 147,897 | 165,331 | 154,165 | 156,918 | 160,242
771 | 366,509 | 378,374 | 378,946 | 332,533 | 428,756 | 459,343 | 433,093 | 487,988 | 492,302 | 487,089
9| 17549 | 18,716 | 19,711 | 22,380 | 24,577 | 36,319 | 33,902 | 36,682 | 38,051 | 40,066
=5 78,409 | 80,884 | 84,029 | 72,442 | 84,095 | 95,075 | 92,690 | 110,839 | 117,530 | 125,632
= | 204,131 | 235,738 | 243,349 | 234,507 | 246,515 | 253,369 | 262,671 | 280,004 | 291,742 | 292,303
HE | 53253 | 63,472 | 66,197 | 50,098 | 70,126 | 98,137 | 94,861 | 94,517 | 75,684 | 75,710
Ay | 137,010 | 146,571 | 149,576 | 135,821 | 175,916 | 172,836 | 188,367 | 187,366 | 183,202 | 177,853
AE | 422,831 | 439,106 | 445,939 | 399,976 | 469,811 | 495,220 | 496,808 | 527,873 | 544,225 | 511,447
A | 771,619 | 826,236 | 789,149 | 767,515 | 900,036 | 980,414 | 967,382 | 1,028,113 | 1,004,467 | 886,934
A= | 1,040 1,347 1,683 2,559 2,150 3,013 2,295 2,081 2,563 2,176
317 2,728,122 | 2,923,767 | 2,969,392 | 2,723,099 | 3,250,601 | 3,592,754 | 3,633,839 | 3,837,379 | 3,882,386 | 3,849,911

25 LI NEFAEAY A5 A
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1d3Ele] =Y WrE AH UGS A7), AL, AX EFo] FE HIYEY AW 1097 dAFHF S S
2.44%0°) T}
Table B-2 133 =EAH oY 71FH A=
=9 : TEU
2006 | 2007\ | 2008Y | 20099 | 2010¢ | 20119 | 2012\ | 2013¢ | 20149 | 20159
95,834 | 119,704 | 125,545 | 144,277 | 149,999 | 165,280 | 164,794 | 170,672 | 187,923 | 165,385
2,311 2,867 3,785 3,412 3,780 4,895 4,726 6,214 6,115 5,405
92,936 | 126,934 | 148,340 | 120,796 | 152,040 | 155,269 | 129,998 | 166,308 | 153,751 | 127,494
130,028 | 119,634 | 112,410 | 129,573 | 151,070 | 156,799 | 158,357 | 179,094 | 183,844 | 205,686

=

/1\_]__

Bl

71

| 1,085 1,102 1,359 1,446 1,763 1,833 1,710 1,686 1,498 1,825
=21 6,632 6,358 7,046 6,433 7,739 9,346 10,075 11,012 12,641 15,445
1}

B

S

=1

S

31,032 32,230 14,909 50,421 49,592 47,492 47,991 50,648 53,241 51,498
2,481 2,426 1,688 2,564 3,976 4,326 2,974 2,898 2,964 3,145
2,468 3,511 4,001 4,851 9,401 5,944 4,324 4,162 4,578 6,220
18,471 18,382 15,275 16,456 21,685 18,844 20,487 21,193 23,409 24,945
4,488 5,109 7,161 9,274 9,186 12,792 8,914 9,973 9,788 9,431
A = 11 24 5 3 36 81 0 103 115 217
A | 387,777 | 438,281 | 441,524 | 489,506 | 559,867 | 582,901 | 554,350 | 623,963 | 639,867 | 616,696
25l edte R E EAY s AgE

_99_
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Table B-3 F¢3 TUAHIY 7]FH A=

=9 : TEU

20063 20074 2008 20094 2010 20113 20123 20133 20143 20153
A& | 31,744 36,930 36,517 44,218 41,511 45,566 37,952 51,919 69,017 64,800
AR 1,499 1,722 1,924 2,685 3,864 2,071 1,184 1,517 1,535 2,773
QI | 23,507 32,464 30,390 7,780 28,134 26,212 38,021 15,164 19,786 8,489
7471 32,177 30,365 19,962 23,919 39,491 44,232 40,339 40,789 39,352 38,977
& 53 32 54 114 638 466 367 128 34 6
=5 | 14,216 11,803 12,578 10,933 12,518 11,526 12,638 10,500 11,545 16,032
=9 | 39,067 40,771 42,037 33,643 30,535 29,930 29,436 26,342 22,522 26,798
A5 | 76,835 89,718 97,593 84,190 122,044 | 141,292 | 154,638 | 125,649 | 112,465 | 94,842
A | 368,609 | 403,712 | 409,063 | 485,818 | 532,475 | 507,152 | 519,235 | 550,908 | 572,742 | 576,309
745 11,114 13,031 22,477 23,694 20,896 18,514 14,632 11,489 14,658 12,785
74| 44,636 14,462 11,293 11,219 8,715 9,149 5,774 3,868 2,374 3,760
A 14 68 167 32 0 0 0 10 7 9
A | 643,521 | 675,078 | 684,055 | 728,245 | 840,821 | 836,110 | 854,216 | 838,283 | 866,037 | 845,580
A5 ASFNEFAHEAY A5 AR
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B.4 B3

B e = W= AEolU(3)9] Ad 1043 s

A9e] =Fe AT

o

T 7S 1.99% 7t oiiiE 9, A7), AL

Table B-4 B& g +YAH Y 7|FH A=
=9 : TEU
20063 20074 2008 2009 2010 20114 20123 20133 20144 20153
14,502 15,342 20,864 22,104 24,029 33,954 31,725 39,977 35,679 25,467
732 642 544 339 1,044 796 839 708 369 621
2,858 3,655 5,494 4,086 9,645 6,736 5,501 6,938 6,454 6,028
25,098 29,972 25,822 17,816 23,001 32,185 34,279 44,917 41,798 44,158
178 170 506 258 204 1,056 168 469 521 353
3,306 4,986 3,648 2,127 3,848 4,930 5,208 5,683 7,174 5,930
36,155 30,228 36,758 40,724 50,170 56,601 53,449 42,798 42,698 46,027

(L 2 | ofye| o o3 | odd 0|4z |
a0 | 2| ob | o e | | 24| 3 o

571 516 1,122 3,180 2,218 1,498 1,582 2,048 1,682 2,079

696 278 529 899 2,057 1,166 879 877 1,453 1,467
A5 | 4,203 5,258 3,469 1,761 4,054 5,028 6,170 6,245 4,974 5,192
| 1,336 1,496 1,431 1,987 2,767 4,881 5,479 8,624 10,689 10,314
A 0 11 6 2 2 5 0 24 6 23
A | 89,595 92,554 | 100,193 | 95,283 | 123,039 | 148,836 | 145,279 | 159,308 | 153,497 | 147,659
2% U R B2 A A
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4+ & ZAHoYE UREE A, ALY EFJY A 67.4%, AE 289%Z 96% ©FS AAgTE AT
1087 AFEF SV 2.15%°]th
Table B-5 <413 F4AH oY 71FH AR
%9 : TEU

20061 | 20073 | 2008 | 20099 | 2010¢ | 20119 | 2012\ | 2013¥ | 20149 | 20159
AL 2,922 6,677 7,186 16,136 | 32,494 | 34,503 | 32,673 | 38,573 | 41,642 | 62,620
BAL 128 153 89 120 75 23 89 255 308 296
Nk 15 157 24 25 72 6 11 86 3 423
737 408 285 443 617 820 1,187 1,067 644 672 1,261
e 0 0 1 0 0 2 0 0 0 8
B 4 591 373 1,191 1,416 792 704 745 511 437
=y 709 771 719 81 56 439 236 283 171 550
HE 0 64 92 14 2 38 366 353 185 268
A 22 8 20 49 24 35 84 324 1,789 3,582
A | 12,384 4,750 3,877 3,792 4,847 2,801 1,413 2,037 2,313 1,250
A | 103,338 | 126,056 | 157,899 | 148,535 | 149,300 | 162,947 | 174,385 | 178,351 | 167,304 | 146,193
A+ 0 0 0 0 0 0 0 0 0 0
akA | 119,930 | 139,512 | 170,723 | 170,560 | 189,106 | 202,773 | 211,028 | 221,651 | 214,898 | 216,888
A5 Y HEFHEAY A5 A
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& C SE#/7IA DATA

Table C-6 &% ICD Ht

SUETH

=9 : TEU

o]
H

=

O I
R

=] 2=
A5

A

O I
R

A

A

681,796

292,795

974,591

758,541

962,822

1,937,413

707,673

281,856

989,529

745,573

945,663

1,935,192

702,824

292,016

994,840

745,783

954,498

1,949,338

729,794

319,894

1,049,688

738,179

254,606

992,785

2,042,473

701,587

314,930

1,016,517

725,181

265,230

990,411

2,006,928

647,040

326,708

973,748

616,388

295,509

912,397

1,886,145

598,732

197,608

796,340

575,988

184,783

760,771

1,557,111

722,714

205,160

927,874

657,319

220,609

877,928

1,805,802

781,021

230,685

1,011,706

708,081

271,681

979,762

1,991,468

850,522

243,067

1,093,589

806,001

284,664

1,090,665

2,184,254

857,055

222,721

1,079,776

805,727

272,743

1,078,470

2,158,246

814,262

756,682

1,570,944

193,393

251,190

444,583

2,015,527

782,337

738,444

1,520,781

202,143

246,573

448,716

1,969,497

0 9|9 ICD &9 °]A
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QU = | it
20063 | 64,228 86,394 | 70,871 | 40,361 | 135,099 | 126,755 | 261,854

2007 | 51,306 75,101 | 54,661 | 39,779 | 105,967 | 114,880 | 220,847

2008 | 56,143 80,701 | 55,079 | 42,377 | 111,222 | 123,078 | 234,300

20099 | 22,935 41,311 | 31,379 | 26,019 | 54,314 | 67,330 | 121,644

2010 | 6,429 34,969 | 30,058 | 12,088 | 36,487 | 47,057 | 83,544

2011 | 4,555 24,565 | 20,214 | 8417 | 24,769 | 32,982 | 57,751

20123 | 3,630 14,479 | 23,957 | 7,453 | 27,587 | 21,932 | 49,519

2013 | 2,602 8,984 | 23,704 | 7,906 | 26,306 | 16,890 | 43,196

20143 | 3,256 3,706 | 21,285 | 6,549 | 24,541 | 10,255 | 34,796

2015 | 1,422 4502 | 22,237 | 7,796 | 23,659 | 12,298 | 35,957
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2.7
2.7

0.4

185 | 72

0

N

et

155 |91.2| 185

0

Table C-8 &% ICD ZEH|°|USEXF ZAAE (A EHE)

—r

et

34.5 | 155

30

0

A&

o

g

oy

42 116.3
3.5
0.4
1.6
0.4
257 | 100

0

0
A= sidseE 71E

42

6 135
170 | 100 | 257
EX

DB+

0
0

o]

P
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6
170

414
100

36
87

0

0
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Table C-9 ¥4t ICD ZE|C|USEXF ZAAE (A EHE)

e o, %
Ll Ll Ll
AL F | A (& F | F | A HE | F A | HE
AL 0 0 0 0 0 0 0 0 0 0 0 0
HAH1 152 | 43 | 195 | 495 | 141 | 18 | 159 [48.2| 293 | 61 | 354 |48.9
| 3 0 3 0.8 3 0 3109 6 0 6 |08
A | 1 1 2 05| 0 0 0 0 1 1 2 103
B0 0 0 0 0 4 0 4 112 4 0 4 |06
o[ | 0 0 0 0 0 0 0 0 0 0 0 0
=4k 4 8 | 12 3 33| 1 |34 (103 37| 9 | 46 | 64
A7l 5 0 5 1.3 1 0 1 103] 6 0 6 |08
b1 0 0 0 0 2 0 2 (061 2 0 2 103
=51 3 0 3 08 | 0 0 0 0 3 0 3104
- 0 1 0.3 1 0 1 103 2 0 2 103
A5 1 0 1 0.3 2 0 2 106 3 0 3104
A 3 0 3 08 | 0 0 0 0 3 0 3104
& 1221 0 [ 22|56 12| 0 |12 (36|34 | 0 | 34|47
741132 15 | 147 | 37.3 | 109 | 3 | 112 (33.9| 241 | 18 | 259 | 35.8
A | 327 | 67 | 394 | 100 [ 308 | 22 | 330 | 100 | 635 | 89 | 724 | 100

A7 20114 F7t s Fe A 2 DBEEFAY AT ddEE 71F
AE3Y 0/ D) ZAF
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Table C-10 ¢/% ICD 7153 DATA

Port 2006 2007 2008 2009 2010
A& 19,992 19,431 17,213 15,998 18,794
Ak 528,356 513,525 454,916 422,808 496,704
Mk} 19,992 19,431 17,213 15,998 18,794
7371 119,951 116,584 103,278 95,989 112,765
el 0 0 0 0 0
S5 0 0 0 0 0
e 25,704 24,982 22,131 20,569 24,164
AL 2,856 2,776 2,459 2,285 2,685
A 11,424 11,103 9,836 9,142 10,740
%A 0 0 0 0 0
e 5,712 9,552 4,918 4,571 5,370
4 733,987 713,384 631,964 587,360 690,017
Port 2011 2012 20139 20143 2015
A& 20,280 22,560 22,645 21,394 20,711
2k 535,961 996,219 598,472 965,418 547,363
Mk} 20,280 22,560 22,645 21,394 20,711
7371 121,678 135,358 135,869 128,365 124,266
el 0 0 0 0 0
S5 0 0 0 0 0
e 26,074 29,005 29,115 27,507 26,628
AL 2,897 3,223 3,235 3,056 2,959
A 11,588 12,891 12,940 12,225 11,835
%A 0 0 0 0 0
e 5,794 6,446 6,470 6,113 5,917
4A 744,551 828,262 831,391 785,472 760,391
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Table C-11 44+ ICD 713 DATA

Port 2006 2007 2008 2009 2010
A& 0 0 0 0 0
2k 73,647 61,807 66,910 31,413 20,242
Mk 416 349 378 177 114
7371 1,248 1,048 1,134 532 343
734 416 349 378 177 114
=5 624 524 967 266 172
e 416 349 378 177 114
AE 624 524 967 266 172
A 1,456 1,222 1,323 621 400
A& 8,322 6,984 7,560 3,550 2,287
a4 63,453 53,252 57,648 27,065 17,440
4A 150,622 126,407 136,844 64,246 41,398
Port 2011 2012 20139 20143 2015
A& 0 0 0 0 0
Ay 14,238 8,854 5,665 3,404 2,897
Mk 80 50 32 19 16
73 7] 241 150 96 58 49
el 80 50 32 19 16
=5 121 75 48 29 25
e 80 50 32 19 16
AE 121 75 48 29 25
A 282 175 112 67 57
A& 1,609 1,000 640 385 327
a4 12,267 7,629 4,881 2,933 2,496
4A 29,120 18,109 11,586 6,962 5,924
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