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GDP
1995 7 99.8 100.0
1996 8 99.1 99.7
1997 9 99.7 100.4
1998 10 99.2 98.6
1999 11 97.5 97.3
2000 12 95.6 97.5
2001 13 94.4 96.3
2002 14 92.7 95.7
2003 15 91.1 96.3

GDP 7
http://www .esri. caa go.jp/jp/sna/h14-kaku/80fcm 1d_jp -xIs
2003 GDP 2003
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7
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b) Net
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16 2 17
http://www.mlit.go.jp/toukeijouhou/chojou/

[}

[}

! GDP

[}

! 1970 45 36.8 32.8
! 1971 46 38.5 33.7
i 1972 47 41.1 35.9
| 1973 48 47.4 45.1
: 1974 49 56.5 55.9
! 1975 50 59.8 57.0
! 1976 51 64.8 60.6
! 1977 52 68.7 64.5
| 1978 53 71.6 70.0
| 1979 54 73.4 76.6
! 1980 55 78.1 84.2
! 1981 56 80.8 85.7
! 1982 57 82.5 85.4
| 1983 58 84.6 84.9
l 1984 59 87.2 86.1
: 1985 60 89.1 83.9
! 1986 61 90.4 84.0
! 1987 62 90.6 85.3
! 1988 63 91.3 87.4
| 1989 93.9 91.5
[}

\ 1990 2 96.2 95.0
! 1991 3 98.8 97.6
! 1992 4 100.1 98.9
! 1993 5 100.5 98.7
i 1994 6 100.4 99.6
| 1995 7 99.8 100.0
' 1996 8 99.1 99.7
[}

! 1997 9 99.7 100.4
! 1998 10 99.2 98.6
! 1999 11 97.5 97.3
| 2000 12 95.6 97.5
| 2001 13 94.4 96.3
: 2002 14 92.7 95.7
! 2003 15 91.1 96.3
[}

[}

[}

:

! GDP 7

: http://www . esri. cao . go - jp/jp/snalh14-kaku/80fcm1d jp. xIs
| 1979 2 7

[}

: 8

! 2003 GDP 2003

! http://www . esri. caa go.jp/jp/snalqe034-2/jissuu. html
[}

[}

! 1984 7

I 1985 94 7

| 1995 2003 7

l 1995 2002 1985

i 2002

! http://iwww . mlit.. go. jp/toukeijouhou/chojou/ex/defInendo . xIs
! 2003 4 11
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j m Bim
& {cLwo) , +CSWO) . +CTWO) ,,, - (CL(W) |, +CSW) ,, +CTW) ,.)} N,

0

CL(WO);. CL(W)i j  without with Q
CS(WO)in CS(W)n m without with
0
CT(WO)iwm CT(W)in i m  without with 0
Nijem j m Q
é. é. Bjm
j m
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20ft

5 16,990 100 64,410 200 97,680 400 | 145,370 750 | 209,800
10 20,140 110 67,740 220 | 102,470 420 | 150,160 800 | 217,900
20 25,050 120 71,060 240 | 107,220 440 | 154,910 850 | 226,020
30 29,970 130 74,370 260 | 112,000 460 | 159,670 900 | 234,150
40 34,900 140 77,700 280 | 116,750 480 | 164,430 950 | 242,280
50 39,800 150 81,040 300 | 121,530 500 [ 169,220|[ 1,000 | 250,370
60 44,730 160 84,370 320 | 126,310 550 [ 177,320

70 49,650 170 87,710 340 | 131,070 600 [ 185,450 50

80 54,560 180 91,020 360 | 135,840 650 [ 193,580 8,110
90 59,480 190 94,350 380 | 140,610 700 [ 201,690

40Tt

5 26,130 100 | 100,440 200 | 147,660 400 | 214,380 750 | 302,580
10 30,990 110 | 105,170 220 | 154,330 420 | 221,020 800 | 313,540
20 38,710 120 | 109,870 240 | 160,990 440 | 227,690 850 | 324,520
30 46,440 130 | 114,600 260 | 167,650 460 | 234,360 900 | 335,490
50 61,870 150 | 124,040 300 | 181,000 500 | 247,730|[ 1,000 | 357,430
60 69,580 160 | 128,770 320 | 187,670 550 [ 258,700

70 77,280 170 | 133,490 340 | 194,340 600 [ 269,650 50

80 84,990 180 | 138,210 360 | 201,010 650 [ 280,620 10,970
90 92,710 190 | 142,930 380 | 207,710 700 [ 291,610
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20ft
500TEU F 7,510 10,390x d
1000TEU F 5,370 7,930x d
2000TEU F 3,950 6,280xd
4000TEU F 2,880 5,020xd
6000TEU F 2,340 4,390x d
8000TEU F 2,000 3,990x d
40ft
500TEU F 11,270 15,590x d
1000TEU F 8,060 11,890x d
2000TEU F 5,930 9,420x d
4000TEU F 4,320 7,530xd
6000TEU F 3,510 6,580xd
8000TEU F 3,000 5,980xd
1
0.5 1.0
1.0
2.0
2
-1-11
40ft 20ft
3,700 2,500
3,000 2,000
2,400 1,600
1,800 1,200

NO.987 2001.3
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k ODj Bi

B, = (CL(WO),, + CS(WO),, +CT(WO),,) - (CL(W),, + CS(W),, +CT(W),)

CL(WO)ix CL(W ) k ODj without with
CS(WO)ik CS(W X k ODj  without with
CT(WO)ix  CT( W) k ODj  without with
oD
B = é. é. B]k
i k
-1-12
73 145 36
RoRo 10 20 5
5
W, =V, /[(MT/FT)" R
V. [}
MT FT FT MT
R 90%
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[
km km
10 110 36.320
20 15,140 120 37.820 588t$ 20K 2.700
30 17,570 130 39,340
40 20,060 140 40,900
50 22,530 150 42.460
60 24,980 160 44,000
70 27,440 170 45,560]500km
80 29.920 180 47 .110}{50km 6.740
90 32.370 190 48.660
100 34.680 200 50,220
km km
10 110 47.620
20 22.010 120 49,950 gggtm 20K 4,260
30 24,690 130 52,090
40 27.500 140 54,310
50 30.210 150 56.530
60 33.230 160 58.950
70 36,200 170 61,370|(500km
80 39.300 180 63.750}|50km 10.110
90 42,320 190 65.570
100 45,400 200 68,750
km km
10 8,310 110 26,450 >00kn
20 10,980 120 27,550 500K 20K 1,950
30 12,780 130 28,670
40 14,560 140 29,780
50 16,360 150 30,900
60 18,170 160 32,000
70 19,950 170 33, 120]{500km
80 21.760 180 34,220[50km 4,900
90 23,540 190 35,340
100 25,340 200 36,440
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150 67.65 x DL2
150 40.59 x DL2
DL2 km
-1-16
1000GT 4,700 6,580x T 7,900 9,430x T
5000GT 6,200 4,680x T 10,000 6,720x T
10000GT 11,100 3,400x T 15,600 4,740x T
T
2003
8.5m
RoRo
RoRo
1000DWT 3,280 2,330x T 4,960 3,530x T 18,700 600x T
3000DWT 2,340 2,090x T 3,540 3,150x T 18,600 600x T
5000DWT 1,920 1,950x T 2,890 2,930x T 18,500 530x T
10000DWT 1,460 1,710x T 2,190 2,560x T 18,400 460x T
T
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with without

-1-6

20ft 40ft

-1-30




k j Bi
B Kk = a (WO )jk - (W )jk

CL(WO) i CL(W)k k i without with

without
1/2
-1-18
1
km km

10 8,310 110 26,450

20 10,980 120 27,550 gggtm 20k 1,950
30 12,780 130 28,670

40 14,560 140 29,780

50 16,360 150 30,900

60 18,170 160 32,000

70 19,950 170 33,120[|500km

80 21,760 180 34,220[50km 4,900
90 23,540 190 35,340
100 25,340 200 36,440

10
1
km km

10 110 36,320

20 15,140 120 37,820 gggm 20km 2,700
30 17,570 130 39,340

40 20,060 140 40,900

50 22,530 150 42,460

60 24,980 160 44,000

70 27,440 170 45, 560[[500km

80 29,920 180 47,110/|50km 6,740
90 32,370 190 48,660
100 34,680 200 50,220
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[} [}
: km km |
' 10 110] 47,620 !
i 20| 22,010 120| 49,950 éggtg SOk 4,260 !
| 30| 24,690 130| 52,090 :
. a0|  27.500 140 54,310 |
| 50 30,210 150] 56,530 |
! 60| 33,230 160] 58,950 !
: 70| 36,200 170|  61,370||500knm
| so| 39,300 180| 63, 750][50km 10,110
. 90| 42,320 190| 65,570 |
: 100 45,400 200] 68,750 |
[}
: :
[} [}
[} [}
[} [}
[} [}
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B, = CS(WO),,, CS(W),.,
CS(WO)uwn  CS(W) k m  without with
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! |
| |
| |
! |
| |
| |
| |
i 1,000DWT 650
| 3,000DWT 1,078
: 5,000DWT 1,379 i
| 10,000DWT 1,790
| |
i 30,000DWT 2,757 |
i 50,000DWT 3,505
| 70,000 DWT 4,069
! |
| |
L |
c)
without
with without
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|
[}
! 1,000DWT 22
[}
3,000DWT 36
5,000DWT 45
10,000 DWT 56
[}
! 30,000DWT 80
[}
! 50,000DWT 99
[}
70,000DWT 112
[}
[}
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0.24
0.33
0.51
1.00
1.36
1.68

CO:
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1,000
3,000
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10,000
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50,000
70,000
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37.0

) 15
14 15
()
TCM(Travel Cost Method )
()
with without
with without
v
with without
-2-3
()
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with without
v
with without
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TCM(Travel Cost Method: )
()
Without
With Without
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)

with without
oD
Without
With Without
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( )
( )
km/h
5 23.68 72.40 24.70 30.22 59.40
0 16.78 60.38 17.66 27.23 78.24
15 14.38 55.90 15.26 26.05 4351
20 13.14 53.37 13.98 25.35 20,51
25 12.35 51.67 13.18 24.85 38.20
30 11.82 50.43 12.63 2448 36.54
35 11.42 4948 12.22 24.18 3512
70 11.31 79.10 12.11 24.05 3447
75 11.26 7388 12.05 23.95 33.99
50 11.24 48.78 12.03 23.90 33.70
55 11.78 73.80 12.07 23.88 33.60
60 11.35 4894 12.14 23.01 33.69
( )

km/h

30 6.88 29.53 7.35 14.19 23.74
35 6.65 28.02 7.12 13.08 22.78
0 6.49 28.45 6.95 13.82 21.98
45 6.37 28.10 6.83 13.69 21.34
50 6.29 27.85 6.74 13.60 20.87
55 6.25 27.71 6.70 1355 20.55
60 6.23 27.68 6.68 1353 20.41
65 6.25 27.74 6.70 13.54 20.44
70 6.30 27.01 6.75 13.59 20.64
75 6.38 28.10 6.84 13.68 21.02
80 6.50 28.58 6.96 13.81 2159
85 6.65 20.00 7.12 13.97 22.36
90 6.85 29.74 7.33 14.18 23.36

15 8
15
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with without

with without

CL (W), =C,, ’ Q.. ~ 365
CL (WO)k = Cok ’ on * 365

CL(W)« with k
CL(WO)« without k
Cuc  with k

Ca  without k

Qu  with k

Qo without k

k
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OD




a)
( h)
31.85 30.50 94.49 39.73 77.31 127.61
22.94 21.75 78.77 35.77 61.19 101.00
19.88 18.74 73.07 34.27 54.82 90.49
18.30 17.19 69.94 33.41 51.01 84.20
17.32 16.23 67.88 32.82 48.31 79.74
16.65 15.58 66.41 32.38 46.26 76.36
16.16 15.11 65.31 32.05 44 .63 73.67
16.09 15.04 65.03 31.93 44.09 72.78
16.07 15.03 64.89 31.86 43.74 72.20
16.12 15.07 64.89 31.84 43.59 71.95
16.21 15.16 65.03 31.86 43.65 72.05
16.36 15.31 65.31 31.92 43.94 72.53
b)
( h)
24.70 23.68 72.40 30.22 59.40 98.05
17.69 16.78 60.38 27.23 48.24 79.63
15.26 14.39 55.90 26.05 43.51 71.82
13.98 13.14 53.37 25.35 40.51 66.87
13.18 12.35 51.67 24._85 38.29 63.20
12.63 11.82 50.43 24.48 36.54 60.32
12.22 11.42 49.48 24.18 35.12 57.97
12.11 11.31 49.12 24.05 34.47 56.90
12.05 11.26 48.88 23.95 33.99 56.11
12.03 11.24 47.78 23.90 33.70 55.63
12.07 11.28 48.80 23.88 33.60 55.46
12.14 11.35 48.94 23.91 33.69 55.61
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( h)
7.35 6.88 29.53 14.19 23.74 32.68
7.12 6.65 28.92 13.98 22.78 31.36
6.95 6.49 28.45 13.82 21.98 30.26
6.83 6.37 28.10 13.69 21.34 29.38
6.74 6.29 27.85 13.60 20.87 28.73
6.70 6.25 27.71 13.55 20.55 28.29
6.68 6.23 27.68 13.53 20.41 28.10
6.70 6.25 27.74 13.54 20.44 28.14
6.75 6.30 27.91 13.59 20.64 28.41
6.84 6.38 28.19 13.68 21.02 28.94
6.96 6.50 28.58 13.81 21.59 29.72
7.12 6.65 29.09 13.97 22.36 30.78
7.33 6.85 29.74 14.18 23.36 32.16
15
20ft 40ft
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CT(W)k =ka, ka ST 365
CT(WO), =T, Q. T~ 365

15

CT(W). with k
CT(WO)« without k
Tw  with k
T without k
Qu  with K
Q«  without k
T
k
oD
-5-3 |
] l
72.45 i
62.86 \
519.74 |
56.81 i
87.44
90.02 i
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BAMW) , = AA ,
BA(WO) , = AA
BA(W)« with k
BA (WO)« without k
AAw  with k
AA« without k
k
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DID AAi=1850x Xi 470%x X%
AAi=1660x X 500%x X
AAi=1370x Xi 500%x X
AAi=1360%x Xi 480x X%
AA=1290x Xi 460%x X
AA=1050%x X 460%x X
AAi=980x X 580x %
AAik= 890x X 470% X%
AAik=700x X 470% X%
AAi=270x X
AAix i k
X1ik=Qk X Lk i k
Xaik=Q«k X Z i
Qik i
L« k
Zx k
i with w  without o
k
15
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B,t= § {CL (WO), - cL(W),}

B,t = 8 {CT(WO), - CT(W),}

B,t =g {BA(WO), - BA(W),}

Bt =B,t +B,t + Byt

Bt

Bat

Bt

CL(W)« with k
CL(WO)« without
CT(W)« with k
CT(WO)« without

BA (W)« with k
BA (WOQO)« without

k

with

without

with without

with
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DG:é{Eok, Qu Lo 365-E, " Qu¢ L’ 365}
k

without

CO: NOx

A G

Eux with

Ex without

Que  Wwith k

Qe without k

Lk k  with km

Lok k  without km

k

with without
mz,NOX

T T T TTTTTTTTTTTTTTTTTTTTTITIIOT i
| |
| |
! -5-5 CO0O. NOx !
| |
! CO: !
I g C km I
| km |
| |
| |
| |
! 5 119.59 116.55 261.41 101.17 212.86 712.16 | !
i 10 86.52 84.03 202.59 74.51 164.89 556.70 |
! 15 67.84 65.69 167.91 59.44 137.37 469.30 | |
| 25 55.78 53.88 144 .22 49.69 119.04 413.18 | 1
: 40 49.04 47.29 130.71 44 .25 108.65 381.82 | |
! 60 45.65 43.93 125.62 41.55 103.95 365.18 | !
| |
: NOx :
| g km |
1 km 1
| |
| |
| |
! 5 0.62 0.46 8.09 1.46 6.90 23.00 | |
| 10 0.44 0.32 6.09 1.08 5.19 17.50 | 1
: 15 0.35 0.25 4.89 0.85 4.17 14.50 | |
! 25 0.28 0.20 3.98 0.70 3.38 12.50 | 1
| 40 0.26 0.19 3.45 0.66 2.94 10.50 |
! 60 0.29 0.23 3.11 0.72 2.65 8.50 | |
| |
| 10 |
| |
| |
: 15 :
i 0.979 0.021 i
! 60 60 !
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x 140%

.4 138.5
-9-4
H6 -H7 | H7->H8 | H6 - H8
5.045.946] 7.922.598| 6.145.836] 157.0% 77.6%] 121.8%
8,153,708| 13,616,446| 12,130,931| 167.0% 89.1%|  148.8%
13,199,654]| 21,539,044| 18,276,767 163.2% 84.9%]  138.5%
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. Q. 1. & 1 1
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_o(T)-9(T+AT)
o(T)
o(r+1)
o (T)

® (1) t

b c =1-

Y

f(t)=1- |F(u,(t)+ exp(2/a2)F (- u,(t))]
ul&) a-thZHTlu _t-uznf/q
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[}

|

[}

: n

! 100GT 500GT 1,000GT

! 500GT 1,000GT 3,000GT

: 261,600 552,900 819,300
i A) 183,120 387,030 573,510
! 52,320 110,580 163,860
: 43,000 43,000 43,000
i (B) 64,000 64,000 64,000
! 0 0 0
: 98,769 143,591 201,079
i ©) 64,944 94,416 132,216
! 16,236 23,604 33,054
: 14,080 16,338 118,252
i (D) 8,448 9,803 70,951
! 2,816 3,268 23,650
: 59,310 59,310 59,310
i (E1) 6,590 6,590 6,590
! 0 0 0
: 168 168 168
il (E2) 168 168 168
! 0 0 0
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P 0 0 0
i
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