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ABSTRACT

Automobiles account for 90% of land-based freight traffic in Japan; and heavy trucks causes
severe traffic congestion. It is needless to say that such severe congestion causes
environmental problems. Moreover, trucking companies have a very serious labor problem.
It is widely recognized that it is almost impossible to tackle these problems by only utilizing
the conventional approach of improving and constructing roads in cities. New Freight
Transport Systems have been studied for coping with these problems. Two systems were
proposed; one system uses trains propelled by linear induction motors. The other system is
what we call the Dual-Mode  Truck system. Dual-mode trucks can be operated on the
ordinary roads as well as on underground guideways.

In this paper, proposed two systems were compared in relation to their performance, and
their financial feasibility and effects on road traffic and environment were studied. The
network of the new freight transport systems will run underground around 100km, and have
50 or so depots if the new system is implemented in the Tokyo metropolitan area. Future
freight demand was distributed to the minimum-cost path. It was found that subsidies are
necessary that cover the construction cost of the infrastructure of the new freight transport
system for the managing body to repay the loan. However, it was proved that the new system
have large effects on traffic flow and environment; that is, the new freight transport system
will mitigate the severe traffic congestion in Tokyo and the NO, emission will be reduced
significantly.

LiEL&HIT
bREORYRXITEVEEE, A, o, ®
TSI L > THEENTEY, FEHRNOHR
HEOFEACREDHEEICL > THEIN T
B, LLAns, HfNOEY AT BRI
BE - RABREOREMBEBIE LTWA T
Titiel, BBHORE - EEFOBRLL Vo
MELRATRY, BPEHERXE L0 ERE
LWL ORH 2, Lrd, BECLEREAED
BEL - 2RLICE B, ¥ AR A2 A
LEENER L, 0 - ZEEOBEFES L
LTW5, &5, BEOEENE - ERESER R

*HMY AT b, BETH, BB, BEHE

HondLEbic, FEHOSEERLTEE=R FOHI
WAMBEL>T 5,

IO LR AEZR LT, BHAE T ERTEE
POMTEMEFELEH LR Y AT LIZ20
TERRNET-oTETEY, BUKEBERLEE
BB THLHHRS AT LAOHSR - BEREOHEED
TOOFEENPFH EIN TV DD, ERETHE, R
ERBI BTN TV D FBR S AT DO NLEME R
S(E2E), BESNTND VAT LB L (83
)R T, HEEMTBEIITRL AT AR EA LS
BOBRETHRREL RLEE4E), BERFERUE
HERRIZ OV TRET LR RE 2R+ 5(ESE),

¥ ESE IE A ABIEFEEIZER(T 05 B © < EH AFED
BRESE T WARIHETRZEN(T 150 HEE BARK BA 1-1-11)
& WESRATIER(T 153 B3 BEK THE 18-1)

— 865 —



2. b Y YICLZEMMEDORR
21 R EBEXAOHER

EAETIIERZBICED 2 BYEBEOEE N
B, RRUBREFICE DL, HEEEER TR
WBEDSS%, —REBRTHL0%EEHEBHENED
TWd, ZH3LEEYEHEREL —HER2-T,
EROBMEARERHNZIRI SR TW5E, 19834
IIDIDHIR D EHE O 5 HIRMEE NI LD XFEER X
60% T >R, 19904FEITI1376% & Kz HEm Lz,

25 LERHEHEORONE, KYREEOEL
Er 0 TR EYREOEOE[IZL 2T bk
bant, H-UIEEORYHEE L REGFEOE
{LErd, ZORIZ LD L 19804FE~'904E D 104ER I
B E RT3 5%DMUER LI OISR LT, Bk
BTN 7% D OER L, ZOREER, 144470
DEEREBEITI80ED3 8 b 2> H904EI2132.4 b >
LI T Uz, iSRS AER L
ZEEERLTNS,

i, BYOBERMLEBELIIBEIND LI
o TETWD, H23RER TR H VS, &
YOREEHOBERRERLELDOTHE, Z0
M LB &4E5RO MY v S TEERB OIRENTT
bhThadZhbnd, BHL, $35%0 Y v
TILFRT - FROEE, 17%0 b Y » 7 Ci3ERER
OEETHY, BEETICEAS LB iBER

(F+¥) (F)
350,000 140,000
300,000 120,000
250,000 100,000
¥4 200,000 80,000 | &2
¥ 150,000 60,000 - | swmsmaOummmem {4 2
100,000 40,000
50,000 + 20,000
0 0

E-1 RYEEE BRI ROER

EE: 2.6%
AFHEEZ U:2.0%

HO#HIEE: 16.8% <

BEIRIRIE: 43.8%

FRFROIBE: 34.8%
B MWL Sy THRCIEEY > TLME

50-2 BIE R D HEE KR

TTONTHD MY 7N E ED B,
ZHLENOSHEERBEOILEVIZLE ST, BY
HEHEOBMENRE L Fa/meh b2 o) BET
LTW3, BERTEEORESRITINOEDI22
RBENHINBEDILO F i /BE~ENIOBET LT
WHDIX LT, BRAT®ETIIR CHHMIC12]
FATERBI2ZRAE~ENU%IKTLTEY, B
FHEOHROETHEETH 5.
22 BERE
BEEOHEN A L2 REERD S H, FHERL
B, —BERFIZOVWTEHHERRLNLDbOD,
ERBEHENONZ >V TIEHEEBOHEAB AL T,
L AEMRLTNS, HRABROERBIEHDOS L
CT%ITEBENP LR ENZ b DO TH B, Foa—
EN - PV URERERICOFEEENREL, BEY
HEETT 4 —EN - 2 o DUBELIfELATWS
TEEBEET L, ERBLYOHELEES IS
OB EARSILETH S,
23 B
BBEIC L 2 R0WEiE, A ENEs R
TW5b, R-UIHBEEREEZNIRLELO
ThdH, ZOENPSPID LI, HREDEHEE
D BT BRER X218 R & fth D EZITH TR
ToTEY, 6L, HEREYREETRSBED
EEMEDNEA TR Y, HFERE N ER 22 ME L
e o TN B,
-1 EX7 AR5 e

¥ ®
L RS e
L3-Ed
Wi

FW5% @ (R H)
218.0
175.
127.
SRR 155.
Kiad 4% 1 178.
ol AR RS (T8R)

W[N] ™

24 T A TF LDOBE
TOXDIEYE B EITE R, KRBRICK
FENAREMELZIE LTWD 13, HREY
EXREILABHOFERL: FBORE L VO EA R
MEZHEZ TS, EEREOREITEROER
VDERRI L3R E 20, REHICRW TR
T ERERCIZEOBE L BV EMENEL
T 50, HEERSEZ COAMEOMREL 1T
Y AR, LT, MHEHNOEBRZSBDORZ T

— 866 —



53 XELMEEMRT D720, WHAOER
WTFZEMAFR LIRS A7 ABRRESNTD
Th D,

3. BRSO AT LOBE

A BMEARICETERY FT—5

iy AT AOEANR 22T M, EEH
Twﬁéﬁmbfﬁ$W®%mwﬁt%u- JES
LOEGERMEB SR Y PU—2 20, ZD
Ky bU—7 BIC5ES B BRI R R N & AT
S, COEMICL-TEDEHELLS L T5D
DTHDH, 01T, ZOFHRFY hT—7 LEH
MmEE R & OERET I THEE b o
B— AR, TN & #rHEEE L OFE
HERAHLELTVE, Ry N2 ZEBR L
F2kmiZ 1SR OEIE THE L DER O D DT R
BT, MERER L FOIRL AT LLE O TR EZR
DENT D, BB, NARAVDOBILEERTD &,
FRy AT LB EAT D7 OIEI2mEE OER
WEXMNELRY, SLIEFRORBIZIT2SmRE
DEREENSHEL D,

32 BEfTAKDHE

FORAT LAOETHRE LTE, OF =27
FE—F - FFvZ7OMD), QU =FEHE, KUY
F—Ny 7 DZ2OFRE MBI LBBEFBITON
s, EX—ANyrFRITOnTR, FTyskE

TEEOLICRETERT 2 0MEERENEAD,

R R NBEERREL 8D, FTF v 7 OFEATL
DEDITIARIEAR=ANBLEL D, ST H
T vl OB T LICERB»NRE Vs ER S
L, ROEETHRNMGA SN, RERXT =
THE—R: bT7v 2 V=TFTHEED _H>OHFRIC
DOVTHMRLERMAERIN TV, R2CH
FROBEEBEEL =,

(ODMTH R, —FER ETREBEO NS v 7 L[
BICEfTTE, HTOYAFARNTIIES B BET

NAEEZDMT2 AVWTHEYREZITOI HLOTH S,

—~REHEETTHHACITBREEE L UTET
FTHEZLERELTEY, RRBREOREE*H -
TW5, DMTHRIZBR T TR EER L 5 - 21
B c LV ORMEET S, (AL, DMT2E#

TS HHBAI i@ﬁ%@h@ﬁﬁ»%i?%ﬁ
FIRDUTIEHT A Lix®EETH Y, %
nmAMﬁﬁﬁLmktéoﬁ%%Eﬁzmﬁéﬁ
Z5BEIE—FMIC_EROETRERET S 2
FoxEE L b Tkl blan,

QU =7THEFXL, HML-KkOY=FTE—F—IZ
Lo TRWBI SN DFIHEAE RN TEDERET EHD
Thd, MEVEERELFS TREBIET A0
2, Bxofizar T HcobTH¥XIhDG, &
D, WhE 2T HIHULARTALERED
DIEH, WEREZITFIR N T v I X > TITFb kL
TR LR, T, TOFRTEENRNFROT R
W TarrFOfEAT L BEINIZIT 5 LER
bV, KEERRERPLEL 2D, HL, FHRT=
VTTHRABBNCHEEIAONEED, Xy hU—2
BEPESITBESE T LIt D, £z, FIE

WEAEESTNTHRE D ZHE®T B 2 L NHRET,
HEST DWW TIEDMT O & 5 22 BT A U AU,

£IDMTHAKXE Y F7EEALDOHLE

DMTHA

Y=7REAR

TR

EFEY

il

MAETOBARE | ok
ROEETHEE CORER
'\‘-—bed‘{g °
FENOFH A DT O
Wy — VR,

RERRIS % O EE I
EELURWA, BEREERN
DA ORI
FARDPRVEEEHEE
15,

PO EERLAHDMT 2
B | Wik d 5 B0
BHE NS OBREF = v
7 SR R AWE

AN 914 | SRR
& 1Y EERRIC R AR

°

HiREmK & AR
Y | B BREORO
HIBHEIIES o

SRR 7 v 2NORRE
BB L2y 7 ofER
'\"—Xﬁ'ﬂ%o (: ‘/7‘_7.‘&
A=\ »Y O%ERY
HYE,)

) =7 B— 5 Oflly AF &
LRuERRLE Y  DMT
BT NS H 1R
Wbisagt, B LTRA
BODTHS

V=7 E—¥ \ iﬁm\ b
SURBERBITAEEEOR
fALisoT, FHOTTR
BRIz

Y7y L BEOV AT -
ORMBHEROT-DERE O
AN,

Hh Edie & HBEHILT

729 | HEGHE . BRSO
TSR

4 FYPRVATLOFETH
FRBRICEFHR VAT LA EAT 55 E
LT, FRI AT ACERT 2RREELETE
L, BERAMIERDELRM L, LT T
DMT4 A RIZEETFRIOFIE L FORBRERRS,
41 BAAE-RPIX FEBR~DES

—867 —




FBETFRICHL T, WERUEEEEICRLT

Tl — FRERITY, FHR AT LA0FHER
ERA, FOBREREICRLELEBOTHY,
B & e A S S h THEER AT
X TCRITINEFBRV AT 2EZFA LW
EEMEEAETH o, ORI, BEFED
BRSO TRERM LD b EXa X FOFREE
RIBEFEERL 22TV DHIEERLTWD ERIRT
X50T, BFETFHICEVNTIZODZ & ICHWK
AT AEFATHHEOI R N —ER Y HE
THEITT HREROEMEFHEO I A PEEL, 22
FOBRNFORBIZCODZEEDLBEENT D Z
L7,

-3 DMTH| I O T RENE

RRSEIETIARONT IR U TS 15 o BT 2 R &\ ORRAINFR 2 5 1R
355 E Oy d sEFEOHIE)

RERAIBIAXZB A OB E OB E OB & 0
ENLUTF[1. 256%(1.504%(1.764%12. 0045 & &

Wk THA. | TR, | THA. [THA. [THf.
BaEol/2| 65%] 22% 7% 2% 4%|100%
BEn2/3] 84%) 12% 2% 2% 0%)100%
REDC3/4| 81% 7% 2% 0% 0%)1100%
RELHL (100% 0% 0% 0% 0%{100%

R GBEX
<@
KEaR Y
0

N E )
[ N

HE3EAHErY tT—0 LETFHRORE
BEARBEOFRy P —7 & UTHE3ICRTHO
PERFEBRICBIAFRES AT LORERBEED
Fy hU—2 L UTHE L, Zhid, HEREE L
BEFEOM TEBEYHFERT 5 L ERBETEHLR
VAT ARBRETELEEMBREIN, &50HFE
MR RO - B LOMES BZETHE, 20

RUCRLEREOR Y U7 2R ABREOL O &
BETHILLENTEDINOLTHD, nBE—RERIC
DWTH, BB EOER E ERNEEER, &Rk
BRERNSRDL Ry NI ERBE L,
42 8RS E
) *B&E LR

FETHTH, IECHEAHTETERShE
MERIBEOCCEOTFAERRE LAV, ZTOWE
TiEEES B0 E IS ENTEY, Thb
D5 LERY - b O(FEM, R, LT - 8
KRN A, AAR, R - 77 2%), EEEXR
BUEAR, WER, 8L, ESER, &8, AKE
%), B -, BEREt, A= Y- MMEERRO
723060 B 2 Fifi v AT AOBERREE & Lz,
WIZ1982E N H2010FE OB O E B O MRS
146 & U C(BIHE T L AR08, FHINSEKT
HL0N0FOYREER)EROE, ZOEE—
ADYREESHBEICRE L EE AW CEREIC
BEL, S5 r=425m30 BB VT
BB N ICBE L, DMTEmORREENITIIED
ORI R ERBEENTNADT, £7L—h
TERHROBEBEEEOMEUBER S ¥ v /BHE
HEREGHD ; 1990FEOERTEY L RAOKER
FRAOCTHETDLN%EEERLT, 0SFFE LR
HWO7 L— MW TCITEEREA S 21TV DMT
BEICBRE L,

Q) B o AT L OEE ik

PR AT LD PRV - TREDOAL 7 FER
5 ORRER & MERFEE, R UDMTERO B EE{TFH
AT, S LA AEICDMTER %2 Y —2 - L
ST HRERVEEL, BEFHO/ELANWT
I DEREEOMBLN BT T, FIRESDMTEM
ERCTEDERET 5560, DMTTREY ©
FRETITE, FRISEWF R E TODMTER O #
BEEERBICEREC AT ANTEAET), HHc
TR CDMTEE 2 ZWMAZ & ickh s, AL, &
BETHERL2aR2 FORHBEFERL LD XA,
BEEMNE SDMTHEME A AV CERREERITH L8
ELRBHATH, EFANICERBEORLWELZTE
BEDLAET CRETHORBRIEELZIT 20,
(3) Erx 2 K

— 868 —



#E - EEREH T, OBFKOLYWEBEICL-T
—HERE ETTDHE, H5HVIEODMTHE &3
YRS AT LERVAHENTHOSHETHEZE
SERPTOL ax b EAET L LEELE,

BEOEMHBEIIL > T—RERLETT LS
BOAA N, AR, HEE - HEERE, B8
&, HALBEAAREE A BRI AEDO )2 2
%, ¥, DMTE@% AV 2410, —RERE
ITHACIT AR, =X X —BOMIIESHIE
ELTEMTT 2O TERN), DMTOFIARE, &
BHE R AR SR ERF AR O L), (TERBRE
PRHEL, MRS AT ANEEAEITTHHRAK
i, EFICET ELKKR EDMTOR AEE, 7 RF)
ARE&E2aET5, BL, FWHRI AT LANTOE
HEDMTORIEEFAITFEENAHET I DL LTz,
(a) AMEE

— ALV DOABBIZINEDCEREED AMtE
1057536M), ABEKA97H A), R UEF B
(196 98 F/ AVe b L1223 M/M/ AL BE L, A
L, BEFHICAVZODRIZEEDHDLDTH
DEENEGERTVRVOT, 199045 Ol BB
Y ROBEPOHE SN EHRBEEEOEIT
BXa/2HOETEF R =31.1%)LEME—FHY
OEHFREABAINB)EHNT, EHEREESE
LB E—BFHVOAGRBICHRE L, BRI,
3,629M/BE/ B TH D,

(b) %

—REYEOETHEAR 2805 L L, DMTH
FOBEMBABIITO/EDOSOFHEL, —HRED
BHI3E, DMTEEI4ETERTI O LAELE
FEEBMEZVTRH10%), &6, Ri@EEVFA
& D L EEREMED L ETEF 21345,145k/
ELOT, km¥ ) OEERITI-BREHEICONT
1331.49M /km & 75 B (ZRHEI% S % Z 8 L 509,
(o) EFMeREE

HE OHFFEHICLERRET, Be(BEHER,
BGHl, HER), RVOEH(EMR - A - 59 - #R
DOEERE, BER), RUMEEECGEREMRE, —

BREBE, ¥AY  Fa—TEBE)LOERENS,

—REHEIZOWTII2 P EARE L L, DMTHE
WOWTITREELS F o LIRE L THEBEMERSHE

BaRDi, BRIT, —MREWEIZ-ONTE23.480
fkm & 75 B (ZEHEEI RSy B & Lo KR).
(d) PRt

—REY BV T, EITRE(0.1681/km) & #&
B & 2 b BT E 2R, BRII3LTHADTS
A (ZEHEEES B ELEH).

DMTEFZ 2 Tit, Ny 7 U —E{TRHOBRIY
BEOSSIkWhWKkmER OH A R = A £ITEHEOBLRH
B E0263kWhkm DIz, Ny T U —EITHORY
KOEEAQCHAN)EZE L, BXEE(9.830MH/KkWh)
ELLCENMEET ANV E-BRAZHE L,
FEFIL, NoT Y —ETHEOEITERIZ10.74 M /km(ZE
HEE S ELERE), VA P oA ETEHROETE
132.58AAmTH 5,

() B Bl B A k4

HEREBRF BRI oW TIE, — 3 EHE, DMT
Hlj & bRO K S ICHRE LT,

- B BB B W TR &

217.66F9 +33.37M/km X (E4THEEEE)

- HANEEE R RITES  870.6M

- ZOMMOFRNE FBEITEE

30.59M/km X (E1THEEE)
INHIENTHLEHEEEGEFZE L HFTH D,
() DMTHIABHE:, 7R R

DMTHI A BT B i o AT LA DA & 72
D, LEEOLERECGERBEOME, MEROMEY
HER, EERA, DMTEEOHA - #EFTHE A
BYOZHWICEL SND, ZOEEEEEELEH
PR AT LAOFREPEDD, BEBOREIN
KRBT D, - 2 TIIDMTEm A —RER % ETT
B OF AR & DMTN —E R &2 £174 2546
DRED/NRHER - BREREETTOHE0R
BLEILIRBIEDKEREL, HA FU=A OFA
Ber TS TLERORERE L5 2 2 H%%
BT, A FUcAFIABERELIET, ©¥
BORSNARED LD e BEEZ T HNEHITL
Tz A, BEARITHEIEHYR AT LOF
ARMEIBSRARKREL LD Bbhotk,
LB, FHRATADOHABN S AT LD
BEEEL 2 DFCHERANRERE RS,

FRFBEE IOV TIE, DMTEB AT A

— 869 —



R-4 WERIEN &L OIRITEE

HE Ga/h) i *
W OE E B 54.7 (FEEBXPWSE
KRR 25. 5 |HPREERAERR
OB # M 25.5 |ABEAEEBIMEELL.
- 8 # ¥ 17.0 [B¥REIRARREZ
FMF Y 2T A 45. 0

®-SHEHRATLHBAEOAET SR b

DMT

K VAFAH VAT a5
A # 3% |3,629.00M7, 71| 3,629.00/1. /8% | 120.97M./ 18
¥ ] R| 31.490/kn - -
HEO® OB B OM| 10.92M/ke] 13.81H/kek| 9.52F1/kmk
SHESRBLERB]  19.86M kel 19.85M/ka 13.89/0/kn
HEGY, BREAN]  12.56M/kn - -
EhR R
x o2 N o — & 3170 kmi 10.74Mkwk|  2.58f/kuk
% B B $ 0.00//kn| 62.12[/ke®| 180.00M]/kn®
BN RS - - 50.00M,/H
OSSR 217.66/ 217.66M -

TS| +83.37M /kn| +33.87H kn

HRREEHEATHE|  870.6/ 870.6M -
—RAMEETO S| 30590 ke 30.5970 ku -

1) AR REHES (B1.1%) 2HELTHS,

#2) OOHAR Y A7 MEBERTLCHAREE LTHIS o

&3)EgﬁgwyfomﬁzW%ﬁbrﬁm5of@muﬂmﬁﬂﬁ&

#4) —OFHORMBHAPNER Lo TEBDNE,

E5) ERAMNIDM TP 2 BEONUEO 25 LTEREL I,

£6) GRBFHBEANIERGHBEARTS Y | N2/ BRYE
ORSETHECHR L TR, DMTOY R 7 A OREIBEY

EHE, ., Y27 A HRBEINSDMTEEML T, iy
ROVWTOBFEHI LT,

FAOFRE—EFAT D 2 L IS0 0 R4 & R
L7,
(g) EFTHE
ANEBIT S OB LTREIATVD
DT, BERUHA R xA DETHREERET D
LERDD, ZI T, RADL ) CETEELE
BANZERE Lz,
PUExREoELos e, FEEOAETLaX b
TSR T RS D,
A3 FETAER
PLE TR AR D b PACB3 R L H v
AFADFRy FI— I IRTARERLRE LR
HAER-HZR LT,
ZIORRICLD L, REFRANPLELICEDL NV
b, HEFEOREEFRILCHE T A A— MR E
BEOL— MIFEREPTLTWDLZ L3b5,

—9 30,0008
—— 20,000%
—— 10,0004 |

B4 BHEF SR
B3R/ UE=R Y hI—J(CRHT HEFHER)

5L BEOEDPT I L— N TIRARIEROE
FRTREEr SEE IR, FHRIC2ERDE
TR AR T AMLENEL D, DMTAE /D HIHFFH3
BeEATT S LET UL, RERIARIILA1,200
BIFgL D, &0IHEMHEISERM/ A (6FE~21
B)L L, 1990 ICHEE SN BRI EE AL L
LEHEEEROMREZERED R ZEEICHT D
EEER(79.9%) & v 7 BEHEREL(6.0%) 2 AV, Y7
BOBEFMRESS%ERET S E, BREME—7X
W, 60/799=75%&7% 0, ISEEMIZER &I,
12008 /85 /75% 155% =29,052R L BEETE 5, &
ERHI L ABERENA T OISR ERRYELS
KRz oW, IHFMERERTH L L LK,
-4 F L BEFAERC S EEKRIC L - T
EZEERICFEVDHHOT, BEOSVER, FRK
HORBREDEMICHF ST 2 BRE BRI

.

— 870 —



—RBEEEAR “wREmER | |

SRR

B-5s BRI STOIRE

.6 BETAREBRIER)
yT% T HERRE TR S
P R 1%% % | 7x %ﬁ% Faso | FE SO | e
R %%%i tha), @"1% & 0 ng{iai (éi?7 ] ('1‘3%3
- ‘ 1 -
m 70 62 4 1 2,460,508 | 131,792 | 35, 019 18.7
[ =R 102 62 b [ 2,801,786 | 150,292 27,4 18.6
(BRI EHEEDN-T | 201 62 106 17 ,410,382 1 221 320 21,9[2 19.8
FBIEE UKD LS BB A L nsEe)

NELEPBE RS-

QDI T, RILBHEENSHLICES L~
FROBRAGHEEBRN L LICEDLA— b
NDIMZ T, HEAHEE, KEHRAHEEN
LEMNCE DN — b ROELEBRIRRCS T O
HEERY bU—72)

) H3ITR LA — MEMSLEEEERX Y b
J—2)
FEEEBRIIBIT ARy RV -7 ittt A RER

EH-SRUOE-6IIR LGB TH S,

S5 MR A TLOBAKHR

51 FEREM
HERERORNICY > Tik, EEMEL LTK

D=0 —AEBELE :

)RV AT LOBRR - BE - EHEFHICETD
BRZEMACEERLREZ Y 4 )PNAaETS
BE

b) MRV AT AOBER - EE - EREEIIETS
A AHERGEREHES)VART 2 HE
AWMLY AT ADA 7 TR ORR - BE - i
FEBICETABAZERAEE(ERRE=tY
FyRBHETHEA VT SHBFRSEM S

FEREHLFMTAEEL LT, HH%30EH
DM BHNEIIRER L RN O BFRRBEL A,
2k, FEREWMERPINTHCHS>TE, KDOLD
ARG F BV

cFHRC AT LOFR Y T OBRRITI,

Ry MU= ORI S TIER A ET D,

CBBRBIUTOL D BEMERCTEET S ¢

b RN 6,340 5 /7 M/km
FR 10,4125 7 M/&FT
Rz MEsx 49005 5 M/@ERT
EFAxL~—y— 10085 /&
(FRY Y225 L RE)
HENE TRRA 3,5005 5 M/km
FERT 1005 %5 /&

(CkmiZ 1 AT E)

HWBABESEZHRNT, BRBIITTEAS
Itk > TEMLbND, EAGOREIREE
¥ EZVI7 5 -0REITETY%, DNEEOS
AITiI6%TH 3,
- MR BEMIZe0FR/NEL L, BTEAZIIT
REVIANET S,
- RIFHERS R O B, BERICOVCE3SHE N
mAE, BEVESTREICOWTISHFHmAE, =il

—871—



A LR F — W TH290 T /&R LT 5,
- FROEE r—AD) R R)DBEICIE, BEE
EER(CEPEMBD 1.4%), A EB(BLE X
0.3%), EABUETED56%), BEIHER(8,500M/5/
) - BB EARB(4TH/E/4E) - BEEREH
(HFEMEOL%) A5, L, MR THD
A VT FEICOWTIIMBLUE b vy, Fz,
EE RO AR OSTHIEE L2,
IO O&EMET, EMEROERBEORY FTU—
Z IOV TNERIREE L AN BT E L HE
LR ERTIORLE, ZORBRICLD L, FY
FYATF LOLEERA T FESOaR My AR
T2 — AR Ub)OBEITITMBRIC R TR EIX
HETHDZ Ldbhd, MEBERIIEL 7 7O
BRICH L TAMNZ@ME 2 Thavg, BEIREY
bR AN
*-7 REEORIHER

r—2xa r—2xb r—2z2c

— R AR —_ — 9. 0%
—_— — B 194EH

TR R 1.4% 2.1% 12, 7%
— — BiISR114EE

EX e X § 3] 0.3% 1.1% 11.5%
— — BA2E144EH

ﬁﬁl&’]t;ﬁﬁiﬁ& — 0.5% 11.2%
2 7 =2 — — B4R

1) LBUIPEBINER | BRI BRERER

52 BAZHE

PRy AT AOBEHREL LT, RITEED L
7, NO - COBFHBDBL, T v/ i@Emg ko)
W, =xAXF-HEREAOHD, MITEEDO LR
Lo ThhbaNDETER S FHERFEELE,
7B, LT THERERBREXNRICHEE UL
T,
) FATHEED R

FATEREDO LAREHET HDI, ETH DI
AT MR T D RGO EITH X 2 (12MFHRE)
MNEDMTOFRA~DT 7 ADEHDEFTEF 2 %
EBE, TOMEEYEOEITEFnOHIEEL L
o BEENI-HEIZ60 T Bka/ 128 TH B, T D
ELiFkOERFIETEF cOHEHEL L LT
—RERCBIAETET R EBREL, 1285/
REELZHAELL, SOICEBROBESEI KD
TR L EHRATEE L OBFR» 5, FHK

TTHE AR, BEOBIEINCEEAAT TR
THEREOFPRREHET D L, FH%ORITEE
OERPOELENDZ EBbhrolk,

(2) NO, - CO, e B W)

HAEFIDNO,, CO,BEHIFEANL & Frpifi o 2T b~
DERBIC L > TP THEBHEETEF L2
T, NO, CO B ROBIVBERE L, B, H
Wimy AT AOFEITICHLERBNORBEIZL>TAE
U ANO,, CO,#EH BIZ DWW T B b 28 [ e,
BEMSFICLINE, 2EEHONO MM EITTI%I,
COPFH BE83% /AT 5, (EL ZOBDRITR
BEOHVICLAZMELZEELELLOTHY, BF
FREIZ L DR - BERBOKRTICL 2HHEDR
MEEER TR,

3) By EREE R OB

EMEOETIRBCEREELZRE R LR
1342 6k 128 ) & FTBIR S AT LAOBAIZ L T
BOT5EITEX R OMEE BV TRYESHORED
NEREL, ELICKEBELIRY Y OMEER(EE
FIEFEH TLOIAME) 2 VT I O g ik
B 5 &, BHEOERE OHIREIT 46T AL 22
B
@) =R AF—HEREDORD

FIOEBERLEEHBEODRMEFICACOR
TR OBRBHHREFWTEE Lz, Firms
AT LOBNT X > TEHENEE BIIT8%IZB 3 5,
(5) EFT{ERE & RERE LS

IS DWTH B LTROE R I & E | D)
EHFHC AWV b e BT B RN & R A &
THEE L, BITERIT2(89,900 75 [/1285E, B
fEZIT21{R80075 /120 & 72 o 7=,

6. B5HYIZ
AREOERIC B> TR E R TEN SRty
AT LARWEER(ERR BERRFER, BF
& EETRRFER)OER - BFSLICEHT 5,
B3 Xk
D) EREERR - R %llﬂtﬁ%ﬁﬂ*ﬁ@id‘ﬁ(%),

1992.10. 2) BREET : WEZE B ERIEM, 19914, 3) &%
TREERERFEHFEIIRAREE, 19923 9 BRELA

R - ATEERS =T A TOr — 222 F 4 REREZ,

1990.3.

—872—



