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Analysis on the environment-friendliness of railroads
and other transportation methods
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ABSTRACT
According to the increase of public interests in the environment problems caused by transportation
methods, the environment—friendliness and economical efficiency are getting a very important factors
in determining the availability and evaluation of each transportation method. Therefore, the studies
for the quantification of environment-friendliness of each transportation methods are getting more
active. In this study, in order to compare the environment—friendliness of railroads with that of other
transportation methods, the environment-friendliness and economic efficiency were analyzed based on
the quantified data of pollutants (e.g., CO, SO, NOx, fine particulate, etc.) emissions and energy
consumptions. CO emission per unit traffic were calculated to be 167.4 kg/milion passenger—km for
railroad and 1,532.2 kg/million passengers—km for road. The energy consumption per unit traffic was

estimated to be 75.97 kcal/passneger—km for railroad and 415.43 kcal/passenger—km for road.
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1997 | 833 | 1,855 | 10,887 | 16,927 | 9.9 | 25.6 | 30,538 13,611

1998| 829 |1,839]10,784|16,766 | 8.3 | 19.5 | 30,246 13,480

2000| 814 |2,235|10,411 - 9.7 | 22.5 - 13,492

2002| 983 2,012 | 9,784 - 9.5 | 21.2 - 12,810

2003 1,021 | 1,982 | 9,405 - 10.3 | 214 - 12,440
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1997 | 30,073 | 13,737 | 68,737 | 79,511 | 571 | 9,052 |201,681 122,170
1998 | 32,977 | 13,442 | 66,853 | 77,331 | 434 | 6,877 [197,914 120,583
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2000 | 27,787 | 21,030 | 74,572 - 672 | 8,039 - 132,100
2002 | 28,743 | 24,240 | 77,925 - 565 | 7,809 - 139,282
2003 | 28,379 | 16,686 | 77,349 - 620 | 7,938 - 130,972
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1992 58,768,446 | 266,008,666 | 85,868,850 241,601 410,887,563
1995 57,469,339 | 408,368,372 | 127,558,112 322,720 595,272,320
2000 45,239,839 | 496,174,000 | 131,989,895 434,228 673,837,962
2003 47,109,970 | 565,456,252 | 145,326,809 422,565 758,315,596

AR AANER 2005, AHNETAAR

2.2 A= VF Y

Ar 19809 ©]F 3,100km @39 FAHS & o1}, 20049 &R 1EAI] A
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A= A% A A=A Adg A=
1980 3,134.6 719.6 (23.0%) 425.8 (13.6%)
1990 3,091.3 846.8 (27.4%) 522.2 (16.9%)
2000 3,123.0 938.6 (30.1%) 667.5 (21.4%)
2002 3,129.0 1,003.8 (32.1%) 667.5 (21.3%)
2004 3,374.1 1,287.4 (38.1%) 1,585.8 (45.0%)
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1980| 425 [ 130 | 90 | 286 | 30 [1,901|16,702| 163 | 10 | O 0 0 [19,737
1990[ 491|200 | 94 | 540 | O |2,133[15,601] 88 | 20 | © 0 0 |19,167
2000| 467 | 615 | 95 |1,674| 1 |1,675/13,224| 0 | 10 | 0O 0 0 [17,761
2002| 482 | 610 | 96 |1,662| 1 |1,678|14,113| O 0 0 0 0 |18,642
2004| 462 | 602 | 124 |1,824| 1 |1,510|14,286| 0 92 | 92 | 736 (18,901
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1990 {14,173] 391 2.8 [11,205| 79.1 | 1,669 | 11.8 | 908 6.4
1995 |27,148| 463 1.7 21,218 | 782 | 3,618 | 133 | 1,849 | 6.8
2000 |30,945| 512 1.7 23554 | 76.1 | 4705 | 15.2 | 2,174 | 7.0
2001 |31,909| 535 1.7 24841 77.8 | 4317 | 135 | 2216 | 6.9
2002 |33,763| 536 1.6 (26484 | 784 | 4434 | 131 | 2309 | 6.8
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T T (kcal/Q1(:&)-km) Aot e
A 75.97 1.0
o 7W B 2~ 415.43 5.5
EIA] 1,192.24 15.7
Bl HE 105.98 1.0
= 1,674.21 15.8
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WARAL 7, ARl WA E vARAE E2e]A WAHE vARNAY 1/40 FFEe] Esie),
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e T2rh Fxo] gujel 3wl Ax g€tk vAUAE 227 Ferth ozt o @gkony, NOx9}
SOx& 2 olﬁi Are7b e8]y ot ol A dvetEgt. a2eu, stee] 99 EE drleded W=
Fe BF ERrF AR 25w 9uizbA] Zl=dl, ol dteadel oM HEUF mEEY @7
%1314 ‘% LFERA T

T CO HC NOx PM SO

o1 HE 167.4 68.0 411.1 27.1 10.8
== 1,531.2 216.5 388.1 32.9 6.6

o HE 397.4 124.3 750.5 48.5 19.1
o = 2,461.7 295.7 2,215.7 431.5 45.6
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¥ 9oE 200399 wESUd g7 odE A dAES YERd Xolth SOxE A9 BE
S AEAY FHEYE TEEA HAA e SAEA ZF COE 97.7%, NOx+=
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Hol| 2 E+= PMO A9 3.2% AE=E vl HdS B CO, NOx, VOC, SOx =+ 3%
dwro it 0 dBA wEge] 4o slow vhehg,

LdEd A= 5 Riks FE A
co 7.87 717.52 5.67 3.42 734.5
(1.1%) (97.7%) (0.8%) (0.5%) (100%)
NOx 19.27 605.22 51.06 5.08 680.6
(2.8%) (88.9%) (7.5%) (0.7%) (100%)
VOC 3.17 136.09 2.23 0.28 141.8
(2.2%) (96.0%) (1.6%) (0.2%) (100%)
SOx 0.5 8.31 43.67 0.19 52.7
(0.9%) (15.8%) (82.9%) (0.4%) (100%)
PM 1.26 36.24 1.9 0 39.4
(3.2%) (92.0%) (4.8%) (0%) (100%)
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2) 29l Axo w9fEd F CoY wWEFS E27F 1,5631.2kg/M A -kmzZ A9 167.4kg/M Tt
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