000000 00d0d0o0oooooOoooooono
Transactions of the Operations Research
Society of Japan
2006 O 49 0 89-105

gobbbuogoobbboooobbboooubooood

ub oo
good

(00O 20060 10 240;000 20060 90 50)

0000 O0O0000000000000000000000000000000O000000O40 (00
0000o0o0,00)00000000000000000O0oO0oOooooOo
obooooobob400000000DO0O0O0O0DOOOODOODOODOODOOOODODOODO
ugobobobobboboboooooboboboboboobboobooboobobobobobobobaob
gobobobobboboooboboobboobbobobobooobobobobbobobboobobob
ubobogoobooboobobooboobbobboooboooboboboboobooboboboobbob
gbobobobobbobobuoooooobobobobobooobobobooobobobboD boa
gbo"gobobobobbobbobbobobobbobobooboobooboooboobooboboboa
oooboooOooooOoOooDoOoOooscokmODOOCO0O0OO0ODOOOODOOOODOODOODODOOOO
gboobogboobobuoboboboobobobolgboobobooboboboboboobooooo

gboboo:-boobooobooobooboooboooon

1.00400d

gboogbgboboboogboboboooboobodbboobuoobboobooogd
gbogboboooboobugbooboooboobbobboobbogbobogn
gboogboboooboooboboboboobuogboboboooboobuooboboad
goobooodg

0000000000000 0000000000o0oooooD40(OoOooooooog,
O00)00000000000000000o0O0000oooOoOOOo0oooOoOooooO
gbougboboboobooobobbuodgbboobooboobuogbooboboad
gobbobuooogboboboooooboooobbbbooooboboboood

gboogbobboobodgbugbobboobuoobbooboobbobobogod
gboogbobboobooobobbuodgbuoobobboboooboobbobbad
gobboobuobbbuogoobogbboooobobbooobboobobaobobod
gobbobooogbbbbuooobobbooooobobbooood

gogooboboobobobbobibododoo ligoououoboooooooaogd
googbobobd20bbbuogobboobboobboobbuoobbuoobbood
gobbobougboboodgbobogogbosbbobooogooogobobboobod
gobbouobboogouboogboobboobboobboobobobuooooobod
gobbobuooboboogbobbbabbobboboooobobobbooobooobood
gogogooboboboobouobootbogoooooooooooobobobooobooood
gboobodogobobbudgbbouodgbbogbooboobogobobboogn

89



90 oo

JLE

D

WEE—
BT =AM D
AR

TR R E AT
By ] o0 145 =X (2f)

LS
> 7 )L(3H)

RyhT—=91)2%
FIRITE RE AR
81i)

HEBOFREYR
HETE (B (8EA)

FIREBHEBD
BEMEARE (8H)

HLNSFURTLA HZZED
(aff) ? fnzZeEsk

2#R R D

BAETIL(6H) i
AT E I AL

HEBOFAE
5T (8E)

HEADIEHY
BREFHO
S (9F)

Ul ggbbobooggooood

googouobbbibodoooooooooooobbobobbobobobobobooood
gboogbobboobbooboboboboboobbobboooboobuoobobooad
gboogbobobooboobugbooboooboobboboboboobuoobbad
gboogboboboobbogboobuodgbuooboobuogbooboobuoobbad
gbooboodobobooobbooboooooooboboboboooooboD40b00O
gobboobuoogogboobooooon* bogoo"obooogbboobbooooobon
0000000006300 0000000000000000000000O0OO0O(@®G
0) 00000 2000000000000000000000O00O0OOO0OS8OOOO
gobbobuogobboobboobbbogbbugougooboobooooboood
gobbobooooobo
gogguooboouooougugooooooooobobobobobobbooon
0000000000000 000000oooooOopROeCOoO000000OoooO
gboobodooobobbuogboobbuooboobuodgbooboobuoobobad
gboobodboogbogbbuoobobogobobboboooboobboobooogd
gbobobogbogbouogbobobboobooobooboobooboobuooboad
0000 0000000000000 00000000000o0o000oo0oooO
0000000000000 0000 0BD0000000ooo00oooooooo
00000000000 0000000000000 0o0o0ooooooooooo
ggbodgdbobboouboooobobboobboobboobbuoobboobobd
0000000000000 Q0000000000000 0 (Doooooooo
O000)0000000000000oooooooo
gboogboboobobboobuooboobobbobboobooboobbobboad
gboobdooboobuo40boobbooboooboobooboobbooboobDOon
gboogbooboboodboobbooboobooobooboooboobogon
goboboogooboooood
gboogbgboboboobuoobboobuooboobbooboboboobooboad
gboogodboogbgbbogbobogbbooboobbooboobboobooogd

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



gbobobooboobboaobod 91

N

WER

U2000oboooodggd

gobboboooobobbbuoooobobbooooobbboood

2.00000000000000000000
0000000000000000000000000000000000000000
0000000000000010000(01)00000000000000000000
00000000000000000000000000000000000000000
D0000000000000000000000000000000000000000
040000000000000002030 100000 16000000000000 1
0000000000000000000000030[00)000000000 311(00/
0j0o0009[00/0)0000

D000000000000000 [0]00000000000000000000 [km)]
00000000000 (03)000000000000000000000000000
0000 000000000000000000

0000000 [0]=00727x 0000000 [km] + 33.9 (2.1)

000000000000 0000000000000 825km/hj(=60x 1/0.0727)000
00000000000 00oO0OO0OD0O00OoOOO0OOoOoOoooOss390)o0oooo
gbogbodooobobbobbobbobuoobuogbooboboboboobodgo

. 0ugggbobooouooooboobooobobod

gogogooobbobobdogoguooooooobobobobbbboooooood
gboogbobobogoboboobooobboobboooboobobes3bogny

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



92 oo

AATEEREY (5)
180

y =0.0727 x + 33.9
160 | p2 = ¢ gg5
140 |

120 |
100 |
80
60
40
20 o
0

0000 o

0 500 1000 1500 2000
ZE R BE X (km)

U3 ggbbobooggoboood

gboobgo20b0bobo4bbobboobooboo 200booboobon
gboobdoobuooooboboobo4buoo0buoubobbobobooooboobooobog
gboogboboobobbuobbuoobuoobobboboobbobbuoobobad
gobbbouogooboooooobn
gggdbbbodooooooooooboobobbboboboboboboobobobobiod
gboogboobobbuodgboobobboobbobbuodgnoboobboobogon
60000 o0booboobooboooboooobooooobuoobOoooobg
40000000000000000000 (46x 4502070000) 000000000
gobbbgbodooooooboboouogboooobboboooboooboaobod
gobobbobooogbboobobooobovyugoobilioboboooboobod
gbogboobodgbugoboobuogboobooobooboooboboogo
gobbbuoogobbobooooobbooooobobooogbbobbooooobon
gboogbobooobooobobbuodbboobooboooboboboboobad
gboogbobooobooobobbooboobuogbboboooboobbobobad
goboogoobbobod
gobooobooboobobobooob44e0bobonooboob 2300000683000
0000 (Coo0000ooooo0o0UoooooUoooooooooO)DooD 30
gboogbobobogboobobbuodgbboobbobobooboboobogboobad
gobooboobooobo40boobuoobobbobbobboobo1loobooobog
gogogooboboboobbibooodooooobobobobobobobooood
gobbobugbobodgbbodgbuooobbobooogobooobobboobod
00000000000000000.»wODOOODO(ODDOOOO0O0000ooooooo
O0000000ooooooooO0o0oO0)yDoooooooooooooooooooo
0000000000000 (00000000000 ooooooooooooono)d
gobbougdogobobobboobboobbuoobuooobobobboobobd
googoobobbobtbodguoooooooooboobbobobobobobooood
gboogbobobuodgbooobobbuodbuobuodgbobboobbobbuoobobad
gobbobuooogbboboogbobbooooobobooogoboobod
gobobooggboboobuooolgooobobtdwv,bbbogobobboggd
gobbo2000000 wo+w 00U 00woODDOOOO0OOOOOOOO0OO0ODOOU

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



gbobobooboobboaobod 93

U 1. gdooooodoooooggd

0oo 0000000 0000
0oo 000000 w
ooo 000000  wy+ ws
0000000000000 o w
0ooooo vy w
020000000

00000 0 0ooo

vy 50(km/h) 000000

vy 41(km/h) 00000000

wo 66(min) 000000

w 10(min) 0000000

T 112(min) 00000000000 w000

gobbbuooogboboogobobbbuoddidbw bogooobooooobo
0w, O00000booobgbbuogbbogboboboobogbuoonoboogiogn
gobbobugbobogbbogbboobboobbobboouooobbooobod
gbooboobuobobuoobuooroboobuoobuibobwO00oboon

T
= N
gobbobil1aogoooo

Wy (3.1)

0o0obooooobooooood viDvww v, 0T 000000000000 0O0
0000 yj0000000b0bb0b00@woboboo0oooobDbbo0oUoD 4600
oboobooooododr, 000b0b0dooogoogoooodoagoon e,y
0000000 700000 7000000 S (ry —#;)? 000000 vy0ve0 w,l]
w1DTDDDDDDDDDDDDDDDDDDDDSJDDDDDD2DDDDDDDDDD
00000 uoooobob 0000 oo oouooooooon
gdoduogbooobooooobbobbbbbbouobuobobbbobbooouuoon
40 ry; 00 200000000000 ry0O0000000O0O0000O0O 081000000
0000000000000 000D00000O0000 (DoooooUooooooon)
gogoooboobooogeuibbooooouoooooobooobobbbooooog
ggoooooeuuoobobbobbbodddooooobobobbobouooog
gobbboooobooboboooobbobooobobbuoooooboubbboobooog
goooooo

4. 00000000 b — ooogobor"oodgd—

gboogodbooobogbbuogbobobbudgbbodboobooobboobooogd
ggogooobbobbobdgdgoooooooobobobbobbbbobooood
ggdgbodoouotboooooooooooobbbobbobobobobobooood
gboogbdboobobbobbooboooboobboobogboobobbad
gboogbobobodgbuogbboogboboobuoobobbogobobbooboood

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



94 oo

R? = 0.881

2 o)
i o
300 °©
b2 <)
L (o)
200 A
100 | o ©
0:' L L L L L L
0 100 200 300 400 500 600 700
£7—5 1, 5]

04 000000000000000000OO

gogogooobobbobtobdgdguoooooooboboooooobobooood
gboogbgobogbooboobugboboobbobbuogoboobboobogn
gobbbuoogobboboogoobbooooobobooogbbobbooooobon
gobbobuooogbobobbuoooobbbboooobobbboooobobd
gboogboboboobuoogbobogoboooboon® obogo"oobodgod
gobbbugoobbbooogbbuoooobbobooogboobd
. ggbboboogbboobobboobboobbboobboobboobbood
gobobugobboobbbooobbboooooboooboooboaobod
goobooobod
2. 00gggoboouodgboboogbobobbuooobooobboooboboboba
gobbbuooggbobooooobbooooobbobbooooobobooboogn
. 0bbugoobouoboogbbuobboooboboooobbooobogad
gobbobuoooboubbugooboobooobooobbooooobooon
goobooobod
4. Jgo0o0booobobooobobuooboboooobobooooboboobDon
goboboogooboobod
gboogbgboboboobuooboobobbobbooobooboobbobbood
gobbobuoguobobuogobobbooooboogbbooobobobboobod
gboogbobobobbuogboogboobobbobboobooobboobooodgd
gobbobuogbobogobilibobbooooboooboobboobbooogo20d
gobbobugloubogogboouodgbouogbboogbobodgbuoobbooobod
gobbgbogbugbbuoobobobooboooboooboobboobooogd
gboogbobboobboooudgbooboboobboboboooboobuoobobad
goggbbobogobooobogobdg20bobbobogobboobboobod
gboogboboobooboobugbooboooboobogbooboobuooboad
gboogbobooobooobobbuodbboobooboobuogboobobobad
gobbobuogggobobbogbbobbuoooboboboooooboobooood
gboogboboboboobobbuoobbobbuogbbobboobboobogod

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



gbobobooboobboaobod 95

gobbbudddw dogooboboogbbbbuoooobbobooogbobod
gboogboboboboogbooobogbobuoobuogboooboobboooboo
gobboobuoooobbobooooobobod

gboobogbogbuogooobooboboobuoobbooboobboobogod
gobbbugbugogbbboogoobobobbbouooobobobbooobboobod
gobbbuogooboboooobobbooooobbbuoooobobboood

gogogooboboboououoboobooboobbbobboboboobobobiod
gobbbuogoobbobooooooboest Todobooouogoobobooad
gobbobuooogbbbooobobbbuoooobbuoooobooooooboboobog
Q000000000000 0000000000199700 4372000000 199800
39640 00019900 3646000 00OUOOOOOODOOMDOTI998 00O 33100019990
08 0000000000000 0O0O0O000000O0O0000O0OO0 437200 (1997
0) 429500 (19980 ) - 448100 (19990 )0 0000000000 O0OOOOOOO
goboboogoobobooood

5. lugugoboboogooboboogd

000000 (00 141.2°000396°)00000000000O0O00O0O0OOOODOOO
0000000000 ((@s00304)00000000000000000000O00O00OO
gobbobuooogbboboooggspbbbuooobbobuooou 120000000
googoobobobobbbbobiodogogdg 20030 100000oooboobobbobobiod
gbooboooobobobobooouobooobobobobuob400bboobLOon
833735000 128000000 820836 DD DD D OO DODOOO 12899/833735=0.015 0 0 O
goboooboooosbbobbougolz2obobobodgoocsuobobodggooc2oddgd
gboooo2ubboobobobbooboo4b0b0b0o0obOoboboooboobooobog
gboogbobobobboooboobodgbugbooboboogbobobbaoboo
gobbbuooogbbuoooobobbooooobobooooboobod

Aoooo

Mooo

- 0O0Oo0Ooo
[(JooooDoOoooon
Bocoooooooo
100 km

U5 0000000ooo

OOO0O0OOoOoOoOoDoDooDDoDODOOOOOOOOO 20060 490



96 oo

U3 00000000000o0ood0gggooood
O O O O
ooooo oooog O O O O O O
oo O O O O O O
O O O O
O O
oood 833735 2 8 3 1 1 0
oood 833948 2 8 2 2 2 1
oboooog 3288535 0 2 0 1 0 0
oood 1397970 2 0 2 3 0 1
oood 697755 1 3 0 1 0 0
oo 4092263 7 21 7 8 3 2
04 00000000000000000000000000O
O O O O
ooooo oooog O O O O O O
oo O O O O O O
O O O O
O O
oood 820836 1.97 7.88 2.95 0.98 0.98 0
oood 833948 2 8 2 2 2 1
oboooog 322465 0 1.96 0 098 0 0
oood 790573 1.13 0 1.13 1.70 0 0.57
oood 694172 0.99 298 0 0.99 0 0
ooo 630272 0.91 0.18 0.92 1.34 0.02 0.43
oo 4092266 7 21 7 8 3 2

6. 0000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000

0000000000000000000000000000000000000000
000002000000000000000000000000000000m@O00
00000002003000000000400000000000 (17000)00000
0000000000000000000000020040;0000000000000
Q,;[0/0)00000000000000000000c¢00000000FR000 PO
0000 [0]0d;0200000000000 [km]000

PP,
Qij = Cdij;

(6.1)

goboogsbougoobboboogbobobbboooooon «.byoooobo
Q;0/0]0000000000000000000000000O0O0000000000
gobbbuoooobbobtooodooooboboogubbobb cddaetdobbnoobn
0000400000 170000000 LODODO(le)DO00DOOODODOOOODOOO
O000000000 ROODDOO0OOO0ODOO00000ODO0O0 /000000000 R

D00RO ROOCOOOO Y (R-R)’000000 c0a00dOdOO
leL
000 (61)00000 ROP000 12000000000000000000000

gogogouobobbobtboouguooooooooobobbobobobobobooood

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



gbobobooboobboaobod 97

REH#EANBHEEMBED AN/ E]
1,000

800

600 -
| FE—H A

PE—HTH

400 f >

¢ © nE1EH

o ©
200 o o8 %
> <&
0 L L L L
0 200 400 600 800 1,000

RE#BEARET 2B A/F]
0 6:00000000000000 (20030)

gobbobuooogbboboogg23000bobbobodgesuuoobooooonn
gboogboboboobooobobbuodbbooboobobboboobbobbad
gobobooogd

gobbobooggbobobobibd cggbbboogoobbbbbouooooood
U0 oe=00000000000000000000O00O0DOO0O0O0OOODOOOODLOOd
000000000000 ¢=2631x 1000000 600000000000000
0000000 a=00c=2631x 10°0 (6.1)0000000000000000O00O0
gobobbboogoobboseubouoboboobbboooobobbooobod
gobbobuooobbooobb20odbbbbooooboogoboboooobod
goggooobobuobdgdoooooooooboboboooooobooood
gbougboboboobboooboooboobuoboobuogbooboobuoobooad
gobbobuogbbouogboboogobobbuobboobbuoobboobbodibl o
gobbobuoodbibl e==0020000000000000000000 <00
gboogboboboobooobobbuodgbboobooboobogboobobobad
gobbobuooogbobobotbbbboogubbbbuoddbae=000000000
goo

gboogbgbobobboobuoobboobuooboobboobobobooboobod
O00000oooooooOooooooooooOoO0O (0o 1200)0 (600000
gobbobuooggobobobuoooobbbboooobobbooooobobbooobo
gobbobuogggbobobboooobbbooogbobbbuooobobboooonoa
gbl1gobgbogbodgobooobbobbuoobbooboooboobognooad
0000000000006.1)00 a=00c=2631x 10*0000000000000
000000000000000000000000.2090000 (00000046000
00000 211600)0 0000000000000 300kmO0000000O0O (13480
0)0O0O0O0O0O000000000o082000000300km 0000000000000
gobbobooogobboboooobobobodgooo

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



98 oo

v.Uboboboobooobooboobooboooog

07020030 1000000 ooboobooboooobooboo40booboobog
gogogouobobbiboodooooooooooobbobobboboboboobobooood
gobborvoogoobbboogg 1200g0obbobooooooboooaobn
O000000000000000000000000(@8uooooooooo20 (O
20km) 000 0000000000000 O00O0O00O0O0O0O0O0O00O000S5kmO000
000000000 (oooooooooOoOoOoOooO)DoDoDoUoooooOOoOOoDOoO
gobbbuoogobboboogoobbooooobobooogbbobbooooobon
gobobouoogooo

8. 0000000000
080000000000000000000000000000000000000 (2.1)
0000000000000 000006000000000000000000000
0000000
0000000000000000000000000000000000000000
00000000000000000000000009000400000100000
D00000«[00)00000000000w00/0]00000000000 «[00]0
000y00/0)0000000000000000

y=13.1z(0000 0.959) (8.1)

gobogoboggogsyuuubooggobobobouoooboboogbboogoon
0000000000y 0000(@1)000000000000000009% 0000
HEN

(r — 2)?

N -

1
13.1x itn_Q\J 1+ —+
n

gboobuoobobooboob s, 0oboobslbe0bObbOnDOn490 t0O
gobob2500000 200,00 :00000000000z00000000000
30,060, 0000000000y 0 81)ODO0O0O0O0OOOO 166850200000 100
0000000000000 0000000o0O0ooooo0O 8HoooooesoooOd
gobboboogobobboboooobboobobag9pooood

gobbobuogogbbobboogdxbooogooboboooooobob 1nnooboodgo
O00000000000000000000012000000x000000000(1)
googouobbbobtboodguooooooooobobbobobobobobooood
0000000 000000 0000000000 Looo0000o00o0oooo
god20b0b0boogggbobbooobbouogbboobobboobboboobboogd
0000000000000 00oooooooooooooooo()oooooooo
O0000000000o0ooo0()Uooooo00o0oooooooooooooooooo
gobgobobogbodgobogbboobbobboboobbobboobobad
gboogbobooobooobobbuodgbboobooboobuogboobobobad
goboboogd

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



gbobobooboobboaobod 99

xJogooooboobuooboobouobooboooboboobobboobooodgd
gboogbobboobooobobbuodgbboboobooobooboobbobbad
gbobobogboboobogobooobobooboobboobbobbuoobbad
goboboogooboobod

gboogbobobooboooboobuogbobobooboobbobbuogbobobn
0000000000000 00000000000000000OO 200030000/0]0
gogogoobbobobobbbiodooooooooooooobobobbbooood
O00000000000s0000/0|0000000000000O000OOOODOOO
O000000000000000000000020000/0)00000000000O00O0O
gboogbobbodgboogbbooobobbooboobobobogboobobobad
0000050000 /0]0000000000000O0O00OOOO0OooOOoOoooOoOO
00000000000 20000/0)0000000000000000000O0O0O0OO
0000000000000 00000000O0ooo 000/O0jooooooooo
goboouoogooo

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



100 oo

100
50
30
10

300 00/00
200

(4

°

°

© od °

O 7. 000000 (20030 100)

40001 /0
020001 /0
1000J /00
5000 /0
300 /0
100/0
00 /0

D 0 50
- 1

© od °

U & 00000000oopooooogo

OOO0O0OOoOoOoOoDoDooDDoDODOOOOOOOOO 20060 490



gbobobooboobboaobod 101

y[B AN/5E]
8000 = 13.1x R% = 0.959

{r 7,000 -

i~ L
K 6,000

1 1 1 1 1 ] x [1;@]
0 100 200 300 400 500 600

1B &Y EH (EE)

U9 0000000oopooooogo

y [AAN/5]
8,000 -

7,000

6,000 o
5,000
4,000
3,000
2,000
1,000

FRZEFAEYR HEB

: ox [#E]
0 100 200 300 400 500 600

1BHEYERGESR)

U 10: O0000DOoo00ooooooooogoY%ooogo

OOO0O0OOoOoOoOoDoDooDDoDODOOOOOOOOO 20060 490



102 oo

y.
'D 0 5°
N 4
'Qtd..b
0 11: 950000000000000000

’0\’-‘\

'l 1 e ‘
€ \(.‘}A {/{:ﬂ/"
< ST
,\;"

y.
'D 0 5° 0O
'Qtd..b

U 12. 0000opooogo

OOO0O0OOoOoOoOoDoDooDDoDODOOOOOOOOO 20060 490



gbobobooboobboaobod 103

9. U 10bbougoobn

0000000000000 000000O0 (0 12)00000o0o0ooo (o8)uoooo
b 3esx 2000000 100000000000 0O0000O0O00OO0O0O0O00DOd
gobbobuoggbbbobooooobooobbuobbuoobbbuooo1kooogd

© od

U 13: 10000000Dooogo

gobbobuogogbboogblibogooobobooobbogooooobobod
gobbobuoogobboboogoobbooooobobooogbbobbooooobon
gboogboboooboobbobboboobuoobbogboooobobobboogon
gbogbobobooboobugbooboooboobbobbogboobobobad
gboogbobbodbogbboobbuoobobboboboboboboboobad
gboogbobboodgbooobobbooboooboobbobbooboboboobad
gobobooggd

10. 0000gooon
googooobobbobobdogdguooooooobobobbobbbbooogood
gobbobuoogobboboogooboooooobobooogbbobooooobon
okm0pooboooboobbobobooobbuoobbooboooboobboooo
gobbobuogoobboooliobougoobobboooobobobooooboboood
O000000000000000 311[00/0j00009%0bo/o)joooooood
gboogboboboobooobobbuodgbbooboobogbogboobobbad
gbougboobgbooboobuogboboobbobbuogboboobboobogn

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



104 oo

gobbbuooggobobbuoooobbbboooobobooooobobboood

googuooboooboooobbobobbilgooobobbobobbobboooaod
gobbobogd2ugboggoobooogbbogobodgboboooboboood
gobbbuooogbouoogbboboobbooobbbooooobobboobboad 3
gobbogbodgbouodgbboobboooboooboobboboboboobuoobbad
gboogbobobobbogbobbobbuogbboobboobooobboobooodgd
gboogboboboobooobooobobboboobooogoboobuooboad
goboooogo

HEN

O00000000000000 (A) 0000000000 oooooooooooooo
gboogboboboogoboboobuodgbbobooboboobbobbuooboobad
gobbobuooggbboboooboboooobbbboooobbbuoooobobobn
goboboooooboobod

gooo

1] 0000,000,0000:00000000000O00C0C0OODODOOOO0OOOO
O00.00000000000, 18 (2001), 653-659.

2 00 0,0000,0000:0000000000000C00O0ODOODO0O0O.OOOO
000, 482 (1994), 27-36.

3] D0O00O,000,0000:00000000C00O0O00ODOODOOOOO0OOOOOO
O000000.00000,200000000 (2000), 41-50.

(4 00000,0000,0000: 00000000000000000000000
00000000000, 16(1)-2 (1993), 731-736.

5| 000,000,00,0000:000000000000000000.0000, 20
(1988), 69-75.

)| 0000,0000: 00000000000000000.00000000000
19(2) (1996), 677-678.

[ 0000,0000,0000,0000:0000000000000000000O
O000000.0000000,6741IV-51(2001), 35-48.

8] O OO,0000: 0000000000000 C0OO00OOO000OO00.0O00O
0000000000000 40, 50 (1995), 766-767.

9] D0D00OO0O: 00000000, http://toukei.mlit.go.jp/koukuu/koukuu.html.

oooo

ooobooood

0 279-850 00000000 8
E-mail: hmiura@meikai.ac. jp

©OO0O0O0O0O0O0O0O000000D0D0oDOoOoOoOoOooOnO 20060 490



gbobobooboobboaobod 105

ABSTRACT

FORECAST ANALYSIS OF USER NUMBER OF DOMESTIC NEW
ATIRPORT BASED ON THE SHORTEST TRAVEL TIME

Hidetoshi Miura
Meikai University

This research forecasts the effect of the location of a new airport to the movement in four main islands
of Japan (Hokkaido, Mainland, Shikoku, and Kyushu). As for the effect, the number of user forecasts
based on the shortest travel time between cities is judged as an index. We make a traffic network model
to simulate the shortest travel time between cities including waiting time. A new airport is added to this
model, and the number of users is estimated. Flight service of the new airport is set from the composition
of the flight service of neighboring existing airports. The mechanism of the flight setting is called” flight
transfer system ” . By the data of user numbers of existing airports and flight transfer system, we estimate
the user number of a new airport. Center area near from Tokyo may be difficult to catch enough users
and be inadequate points of new airport, because Shinkansen, Japanese high speed train system, runs in
the area and carries many travelers. It becomes clear that appropriate points for new airport are far from
Shinkansen and Tokyo.
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