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Study on the reduction of CO2 and NOx emission by coastal

transport of import—-export container cargo
by
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Abstract

In this paper, the reduction of CO2 gas emission and exhaust gas emission by using the
shift of coastal transport from land transport for import—-export container cargo was
proposed. At first, the domestic COZ gas emission, exhaust gas emission and the
transportation of import-export container cargo are investigated. And also, we
investigated the reduction of CO2 gas emission and exhaust gas emission by the shift of
coastal transport from land transport for the transportation of import-export container
cargo between Kyongin area and Pusan Port. Finally, the change of NOx gas emission
due to the change of the share of coastal transportation and using the 320TEU container
ship are investigated. The research results show that the shift of coastal transport from
land transport was effective to reduce the CO2 gas emission and exhaust gas emission.

Keywords: Global warming, Green house effect gas, Reduction of CO2 gas emission and
exhaust gas emission, NOx gas emission, Coastal transport
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Table 1 Green house effect gas emission and component ratio

Unit © 1,000 Ton

1981 1985 1990 1995 1996 1997
Total(A) 138,712 164,675 242,390 373,199 410,351 430,945
Transport(B) 11,215 20,054 42,438 81,348 89,250 92,350
B/A(%) 8.08 12.17 17.49 21.79 21.73 21.43
CO2(%) 93.10 97.89 98.59 99.42 99.46 99.48
CHa(%) 1.57 1.76 1.09 0.28 0.28 0.22
N2O(%) 0.34 0.35 0.33 0.30 0.30 0.30
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Fig. 1 Energy consumption and CO; emission per one person

Fig. 2 Component ratio of CO; emission

Table 2 Exhaust gas emission

Unit 1999 1998 1997 1996 1995 1994 1993 1992 1991 1990
1,000Ton/
CO year 1,036 977 1,129 977 1,129 977 1,129 977 1,129 977
Share of car % 88.9 89.9 89.3 87.2 84.3 78.7 73.6 65 59.5 53.4
1,000Ton/
HC year 147 141 162 154 150 146 145 164 200 221
Share of car % 84.5 87.2 88.1 87.1 88.9 87 86.9 83.5 66.5 59.7
1,000Ton/
Nox year 1,136 1,084 1,278 1,258 1,153 1,192 1,187 1,067 878 926
Share of car % 39.2 40.6 42 41.5 45 41.4 39.8 43.8 49.5 44.5
1,000Ton/
Dust year 440 420 439 424 406 429 390! 392 431 420,
Share of car % 15.4 16 19.9 18.5 20.5 18.6 19.7 22.2 16.5, 16
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Table 3 Change of import-export container cargo
Unit: 1,000 TEU
Average rate of increase(%)
1976 1980 1985 1990 1998 I Tl 90 | 91~ ‘o
Import 179 289 554 1,046 2,508 12.7 13.7 11.6
Export 204 404 715 1,347 2,650 186 12.7 8.3
Total 383 693 1,269 2,393 5,158
Table 4 Prediction of import-export container cargo
Unit: 1,000TEU
1999 2006 2011 2020 Average rate of increase(%)
(Results) '98 '99~'06 | '06~'11 { '11~'20
Import 2,852 4,316 6,289 10,763 13.7 6.1 7.9 6.2
Export 2,895 4,386 6,359 10,833 9.2 6.1 77 6.1
Total 5,747 8,702 12,648 21,596 114 6.1 7.8 6.1
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Table 5 Transport share of import-export container
cargo of Pusan port(1999)

Road | Train | Costal | Total
Import-export
container cargo| 3,901 655 123 4,678

(1,000TEU)

Share (%) 334 14.0 26 100.0
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Table 6 CO; emission standard and energy
consumption standard for each means of
transportation (In case of Europe and

OECD)
Road Train | Coastal
CO: emission
(g/ton-km) o8 28 15
Energy
consumption 2,890 677 423
(kJ/ton-km)

Table 7 CO2 emission standard and energy
consumption standard for each means
of transportation (In case of japan)

Road .
(Truck) Train Coastal
CQO2 emission
4 10
(g/ton-km) 8 6
Energy
consumption 2,879 497 549
{kJ/ton-km)

Table 8 Transportation distance between Pusan
port and Kyongin area for each means
of transportation

Road
(Truck) Coastal
Distance Al 829
(km) (Coastal 725 inclusion)




ol

9l

010tat

o
e

S EYZH O YU 29 oS

Refation between total 002 gas emission and change ol coastad transportation share

{@Road BCoastal
' [@Roade
} 1,000,000
! 800,000
>§ 600,000
o
8 400000

200,000

60%
Cosstal transportation shers

10% 0% 30% 0% 50% 0% 80% 90% 100%

Fig. 3 Relation between total CO:2 gas emission
and change of coastal transportation share
(Using CO2 emission standard of OECD)

Pelation between total CO2 gas emssion end change of coastal tansportation share

500,000
490,000
B 300000
]
S 200000

100,000

90%

0% 10% 20% 30% 40% 0% 60% 70% 80% 100%

Cosstal transportation sharg

Fig. 4 Relation between total CO; gas emission
and change of coastal transportation share
{(Using CO» emission standard of lapan)

Relation between total energy consumption and change of coestal iansportation share
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Fig. 5 Relation between total energy consumption
and change of coastal transportation share
(Using energy consumption standard of
Europe)
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Fig. 6 Relation between total energy consumption
and change of coastal transportation share
(Using energy consumption standard of
Japan)
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Table 9 Exhaust gas emission standard for each
means of transportation

Road Train Coastal
CO emission
05 02 0.04
(g/ton-km)
HC emission |, 0.1 0.01
(g/ton-km)
NOx emission 1 05 03
(g/ton-km)
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Fig. 7 Relation between total CO gas emission
and change of coastal transportation share

Felation between total HC gas emssion and change of coastal transpoitation share
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Fig. 8 Relation between total HC gas emission
and change of coastal transportation share

Relation between total NOx gas emission and change of coastal transportation share
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Fig. 9 Relation between total NOx gas emission
and change of coastal transportation share
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Table 10 Domestic emission standard of exhaust
gas for diesel heave-weight car

Emission standard (g/kWh)
Truck Bus
NOx PM NOx PM
1996 11.0 09 11.0 09

Applicati
on year

1998 6.0 0.25 9.0 05
60 | 02 | 60 | o2

200001 700 | 1m) | 7o | 013

2002 6.0 0.15 6.0 0.1

Note : ( ) shows turbo engine.
42 2z} &=&55chel NOx vl =2 A M
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Table 11 320TEU container ship

320TEU container ship

Container capacity(TEU) 320

Speed (knot) 135
Engine power (kW) 2,344.7

Engine RPM 750
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Table 12 Container trailer truck

Container trailer truck
Transport TEU per one truck 1.5
Speed (km/h) 80.0
Engine power(kW) 328.1
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Fig. 11 Relation between total NOx gas emission
and change of coastal transportation share
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Fig. 12 Relation between total NOx gas emission
and change of loading efficiency of
container ship
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Table 13 Relation between change of coastal transportation share and necessary equipment

oo'r”ﬂzo"ﬂm" Sraeoff o Nosssay | Neoessary Road Necessary Necessay

ner cargo of]  coastal 5 320TRU 320TRU . : . - f

; fransportation ) , ) .| ransportation|  container traller | container trailer

Kyongnarea | transport (TRY) container ship { container ship (TEY nuck per one yeer | ruck per one iy

{89 (% _bgoreyear | peronedy
1,870,000 04 - ~ 0.0] 1,870,000 1.246,666.7 34155
1,870,000 109 187,000 584.4 1.6] 1,683,000 1,122,000.0 3,074.0
1,870,000 2094 374,000 1,168.8 3.2 1,496,000 997,333.3 27324
1,870,000 309 561,000 1,753.1 4.8] 1,309,000 872,666.7 _2.390.9
1,870,000 409 748,000 23375 6.4] 1,122,000 748,000.0 2049.3
1,870,000 509 935,000 2921.9 8.0l 935,000 623,333.3 11,7078
1,870,000 6094 1,122,000 3,506.3 96| 748,000 498 666.7 1,366.2
1,870,000 709 1,309,000 4.090.6 11.2] 561,000 374,000.0 10247
1,870,000 809 1,496,000 46750 1281 374,000 249,333.3 683.1
1,870,000 909 1,683,000 5.259.4 14.4] 187,000 124.,666.7 341.6
1,870,000 1009 1,870,000 5843.8 16.0 — = -

Table 14 Necessary equipment and person in case of coastal transport share 50%

Coastal transport (A) Road transport (B) B/A
Necessary 320TEU Container ship { Container trailer truck 12135
equipment 8 vessel 1,708 car o

10 person/vessel

Necessary person
(80 person)

1 person/truck
(1,708 person)

1:21.35
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