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Abstract

This study develops a CO, emissions estimation method, which considers different O/D travel patterns and
through traffic volumes, in different regions for CO, emissions management in the field of transportation. In the
research, O/D and network data provided by the Korea Transport Database (KTDB) Center are used as basic data.
The results show that the total emission was similar to the Metropolitan’s total emission which was estimated by
KTDB (2009). With the analysis focusing on Gyeonggi-do, the results show that CO, emission from through
traffic volumes was greater than CO, emissions of the Intra-Regional in southern regions; By contrast, CO,
emissions of the Intra-Regional was greater than that from through traffic volumes in northern regions. Therefore,

the CO, emissions management needs to be segregated into local government and nation with each travel pattern.
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Table 1. O/D trip

(unit: trip)
Passenger 0/D Freight 0/D
Auto 12,255,107 Small 2,344,286
Taxi 2,616,318 Midsize 413,982
Bus(Route) 1,933,460 Full-size 413,032
Bus(Charter) 145,982 =
Passenger Total 16,950,867  Freight Total 3,171,300

Table 2, Network attribute

Network Attribute No.
Zone 1,237
Node 36,325
Link 91,115
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Table 3. Definition of bus type

Bus Type CO, Emission factor KTDB bus data
BUS 1 City to city bus Bus(Route)

BUS 2 Charter bus Bus(Charter)
Table 4. Vehicle composition, size, fuel(Auto) (unit: %)
Auto Gasoline Diesel LPG Total
Mini 7.38 - - 738
Small 11.35 5.35 = 16.7
Midsize 25.97 16.23 8.52 50.72
Full-size 20.98 = 423 25.21
Total 65.67 21,58 12.75 100.00

Source : Ministry of Land, Infrastructure, and Transport(MOLIT) in Korea
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Table 5. Vehicle composition, size, fuel(Taxi/Freight) (unit; %)

Vehicle Taxi Freight
Midsize 97.92 72.56
Full-size 2.08 27.44
Total 100.00 100.00

Source : KOREA NATIONAL JOINT CONFERENCE OF TAXI ASSOCIATION

Table 6. Vehicle composition, size, fuel(Bus) (unit: %)
Bus Ratio

Diesel 35.46

CNG 64.54

Total 100.00

Source : KOREA NATIONAL JOINT CONFERENCE OF Bus ASSOCIATION
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Table 7. Calculation of CO; emissions(intra-zonal trip)
(unit: tCO/day)

Area (O, emissions(intra-zonal trip)
Seoul 744
Incheon 525
Gyeonggi 3,476
Metropolitan 4,745

Table 8. Comparison of the total €0, emissions
(unit: tCO/day)

Area KOTI(2009, TIER3)  This study Difference
(A) (B) (B-A)
Seoul 25,337 16,133 -9,204
Incheon 7,766 4,643 =33,{123
Gyeonggi 35,665 47,428 11,762
Metropolitan 68,769 68,205 -564

Table 9. Classification of area, region(gyeonggi-do)
Area Region
Yongin, Seongnam, Hanam, Icheon, Anseong,

Southeast Gwangju, Yeoju, Gapyeong, Yangpyeong
Suwon, Bucheon, Siheung, Anyang,
Southwest ~ Gwangmyeong, Pyeongtaek, Ansan, Gwacheon,
Osan, Gunpo, Uiwang, Hwaseong
Northeast Dongducheon, Guri, Namyangju, Pocheon,
Yeoncheon
Northwest  Uijeongbu, Goyang, Paju, Gimpo, Yanglu
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Table 10. Calculation of CO; emissions(classification of region

(gyeonggi-do)) (unit: tCOu/day, %)
Emissions by Emissions by

Area Intra-regional through-traffic

Quantity  Ratio  Quantity  Ratio

Southeast 6,085  31.59 13,180  68.41 19,265

Southwest 7,867  41.49 11,093 58,50 18,961

Northeast 2,141  60.48 1,399 39.52 3,540

Northwest 3,697  65.29 1,965 3471 5,662

Total 19,790 - 29,778 - 47,428

Total CO,
emissions
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Table 11. Classification of road level

Road level Type
Level 1 Expressway
Level 2 National highway, Urban Expressway
Level 3 Country road
Level 4 Local road

Table 12. Calculation of CO, emissions(classification of road

level, area) (unit: tCOy/day, %)
= Level 1 Level 2 Level 3 Level 4 Total
South By 630 1,672 1,364 794 4,460

east Intra-regional  (6.40) (38.06) (78.30) (60.43) (25.79)
By through 9215 2,721 378 520 12,835

traffic (93.60) (61.94) (21.70) (39.57) (74.21)

Total 9845 4393 1,742 1314 1729
(100.00) (100.00) (100.00) (100.00) (100.00)

South By 487 1,614 2903 560 5,563

west Intra-regional  (6.29) (45.62) (74.82) (56.57) (34.46)
By through 7,250 1,924 977 430 10,581

traffic (93.71) (54.38) (25.18) (43.43) (65.54)

Total 7,737 3538 3,880 990 16,144
(100.00) (100.00) (100.00) (100.00) (100.00)

North By 13 755 496 172 1,537
east Intra-regional (17.02) (57.77) (76.54) (65.65) (53.35)
By through 551 552 152 90 1,344

traffic (82.98) (42.23) (23.46) (34.35) (46.65)

Total 664 1,307 648 262 2,881
(100.00) (100.00) (100.00) (100.00) (100.00)

North By 157 1,022 1,015 586 2,779
west Intra-regional (18.34) (54.89) (81.85) (81.05) (59.38)
By through 699 840 225 137 1,901

traffic (81.66) (45.11) (18.15) (18.95) (40.62)

Total 856 1,862 1,240 723 4,680

(100.00) (100.00) (100.00) (100.00) (100.00)

= Level 1 856, Level 2 1,862%, Level 3 1,240
, Level 4 723822 Jehyitl

Zd’\] 291E
e bots e el s
A 2HAE - e 7}*?& olitstea A wjEFo] 71
B A9 894 1,295%, 494 1

1,079 A2 Yepdth. B9 S3haegel 2|3 o4t
shebh WSS AT EW, Al 3,151E(85.16%)
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- 0.0~08 = 08~1.6 16~24 24~32
Figure 3. €O, Emissions by Intra-Regional(left), CO; Emission by
through-traffic(right)-Bucheon(t C0,/day)
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Figure 4. Total CO, emission(left), CO, emission by Intra-regional(right)
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Table 13. Calculation of €O, emissions(classification of road level, region)

(unit: tCO,/day)

Level Level Level Level

Level Level Level Level

1 5 3 4 Total 1 ) 3 A Total
South  Yongin Emission(P)1) 172 431 498 194 1,295 South Gwacheon Emission(P) 0 28 40 1 70
east Emission(T)2) 1,426 407 135 140 2,107 West Emission(T) 0 143 6 10 22
Subtotal 1,598 838 633 334 3,402 Subtotal 0 171 108 11 291
Seongnam Emission(P) 154 247 553 147 1,101 Osan Emission(P) 17 26 58 34 136
Emission(T) 868 270 95 94 1327 Emission(T) 542 35 49 38 665
Subtotal 1,022 517 648 241 2,428 Subtotal 559 61 107 72 801
Hanam Emission(P) 31 45 56 0 132 Gunpo Emission(P) 1141 100 0 15
Emission(T) 483 81 22 0 586 Emission(T) 294 4 48 0 38
Subtotal 514 126 78 0 718 Subtotal 305 8 148 0 53
Icheon Emission(P) 66 150 73 89 377 Uiwang Emission(P) 15 36 52 8 1M
Emission(T) 1,156 477 31 36 1,700 Emission(T) 353 300 59 42 754
Subtotal 1222 627 104 125 2,077 Subtotal 368 336 111 50 865
Anseong Emission(P) 132 192 62 164 549 Hwaseong Emission(P) 62 391 218 286 956
Emission(T) 2814 257 30 50 3,151 Emission(T) 1,745 384 151 183 2,465
Subtotal 2946 449 92 214 3,700 Subtotal 1,807 775 369 469 3,421
Gwangju Emission(P) 5 271 55 98 480 North Dongducheon Emission(P) 0 23 25 15 63
Emission(T) 1,037 279 18 58 1,391 east Emission(T) 0 13 2 4 19
Subtotal 1,093 550 73 156 1,871 Subtotal 0 36 27 19 &
Yeoju Emission(P) 7 9 35 68 205 Guri Emission(P) 21 103 85 0 209
Emission(T) 1,002 311 7 47 1,368 Emission(T) 215 68 40 0 33
Subtotal 1,009 406 42 115 1,573 Subtotal 236 171 125 0 532
Gapyeong Emission(P) 12 146 14 5 176 Namyangju  Emission(P) 92 188 342 87 708
Emission(T) 300 165 16 18 499 Emission(T) 336 367 104 18 825
Subtotal 312 311 30 23 675 Subtotal 428 555 446 105 1,533
Yangpyeong  Emission(P) 1 9% 18 30 145 Pocheon Emission(P) 0 404 36 57 4%
Emission(T) 129 476 23 78 706 Emission(T) 0 9 5 63 167
Subtotal 130 572 41 108 851 Subtotal 0 503 41 120 663
South  Suwon Emission(P) 36 241 647 23 946 Yeoncheon  Emission(P) 0 38 9 13 60
west Emission(T) 424 183 160 7 T4 Emission(T) 0 4 1 5 10
Subtotal 460 424 807 30 1,720 Subtotal 0 4 10 18 70
Bucheon Emission(P) 36 56 370 0 4617 North Uijeongbu Emission(P) 17 101 189 0 307
Emission(T) 181 14 44 0 239 west Emission(T) 135 97 125 0 358
Subtotal 217 70 414 0 700 Subtotal 152 198 314 0 665
Siheung Emission(P) 155 87 284 18 543 Goyang Emission(P) 103 381 478 118 1,079
Emission(T) 1,050 52 61 19 1,182 Emission(T) 231 474 40 29 773
Subtotal 1205 139 345 37 1,725 Subtotal 334 855 518 147 1,852
Anyang Emission(P) 7 118 215 46 386 Paju Emission(P) 0 278 154 205 636
Emission(T) 180 149 51 14 3% Emission(T) 0 & 2 8 52
Subtotal 187 267 266 60 780 Subtotal 0 320 156 213 688
Gwangmyeong Emission(P) 9 2 140 0 151 Gimpo Emission(P) 12 181 79 100 37
Emission(T) 1M 8 133 0 25 Emission(T) M 110 26 34 280
Subtotal 120 10 273 0 403 Subtotal 123 291 105 134 651
Pyeongtaek Emission(P) 72349 201 81 704 Yanglu Emission(P) 2482 115 163 385
Emission(T) 1,751 526 105 94 2,476 Emission(T) 223 16 32 67 438
Subtotal 1,823 875 306 175 3,180 Subtotal 247 198 147 230 823
Ansan Emission(P) 68 240 578 62 948
Emission(T) 619 85 49 22 775 1) Emission(P) : Co, Emission By Intra-regional
Subtotal 687 35 627 84 1723 2) Emission(T) : Co, Emission by through-traffic volume
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