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Abstract

In this study, which aims to estimate the volume of greenhouse gas emitted by road transportation vehicles
in Changwon City, the emission rate was calculated on the basis of the actual traffic volume measured at
major crossroads and compared with the results obtained from the methodology used to estimate the greenhouse
gas emissions of road transportation provided in the IPCC 2006 GL guidelines (Tier 1, Tier 3). Analysis of
the results of the comparison showed that the Tier 1 methodology, which was applied in the estimation of
the rate of greenhouse gas emissions, carries a high probability of underestimation, while the Tier 3 method-
ology carries a relatively high probability of overestimation. Therefore, when considering the assignment of
permissible rates of emission to local governments, the application of the methodology, i.e. whether one uses
Tier 1 or Tier 3, may result in a large difference in the rate of allowable emissions. It is suggested that a
method based on the actual volume of traffic would be the most reasonable one with regard to the development
of a realistic plan.
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Table 1. Traffic Census results of Changwon City(2006)

Road Moving of left direction(EA) Moving of right direction(EA)
sections Lenth
of Traffic Pasgenger Taxi | Van | Bus | Truck [Special Pasgenger Taxi | Van | Bus | Truck (Speciafl (m)
Census ar ar
Total |1,534,065(35,036(95,75914,890|264,273| 2,739|1,374,679131,383 | 85,549| 4,364/236,076| 2,448(79874.44
18 - 19 18,195) 415] 1,126 58| 3,107 327 22,713 518} 1,406 71 3,879 40| 284.89
19 - 20 18,776| 429 1,162 59; 3,207 331 18,295| 417| 1,132 58| 3,125 33| 522.05
20 - 21 16,990| 388| 1,052\ 54| 2,901 300 17,390 397| 1,077 551 2,970 31| 451.38
21 - 22 16,260\ 371| 1,006{ 51| 2,777 29| 15,512 354 960 491 2,649 27| 150.53
22 - 23 19,548| 446| 1,209] 62| 3338 35| 16,6251 379| 1,028 52| 2,840 29{ 337.99
23 - 24 20,179} 4601 1,249| 64| 3,446 36| 13,644 311 844 431 2,330 24| 82545
24 - 25 19,075) 435] 1,181 60| 3,258 34 11,252 257 696 36| 1,922 20| 319.92
25 - 26 15205| 347| 941 48] 2,597 27| 15,296 349 947 48| 2,612 27| 790.53
26 -27 14,723| 336 911 46| 2514 26| 13,859 316 858 43| 2,367 24| 549.64
27 - 28 13,719| 313| 849 43| 2343 24| 16,160 369| 1,000 51 2,760 29| 958.84
28 - 29 12,166 277\ 753 39| 2,078 21 15,795| 360 977 50} 2,697 28| 792.10
29 - 30 79721 182 493| 25| 1,362 14| 15230 348 943 48, 2,601 27| 888.03
30 - 31 7.848| 179, 485| 25| 1,340 13| 12,075) 275 747 39| 2,063 21| 432.03
31 - 32 12,165} 277, 753) 39 2,078 21 13,462) 307 833 42) 229 24| 657.18
32 -33 12,506| 285| 774 39 2,136 22 8,312| 190 514 26| 1,419 14| 830.87
33-34 8,.895| 203 551 28] 1,519 15| 14,798 338 916 46 2,528 26| 87938
34 - 35 13,063| 298| 809 41| 2,231 23| 19,516| 445| 1,208 62| 3,333 35| 259.49
35 - 36 14242) 325| 881 45| 2432 25| 17,131 391 1,060 54} 2925 30| 232.10
36 - 37 15,181 347\ 940 48| 259 27| 19,150| 437| 1,185 611 3270 34| 471.05
37 - 38 18,103 413 1,120y 57| 3,092 32| 19,116 436| 1,183 61 3,264 347 34585
38 - 39 18,519| 423| 1,146; 59| 3,163 331 14,2497 325 882 45| 2,433 251 798.55
Table 2. Road conditions in Changwon city(2006) (unit : km)

Categories Total Covered road Un-covered road Not opened road
Total 928.316 678.666 27.5 222.15
Hiway 14.06 0 0 0
State road 54.396 50.296 1.4 2.7
Local road 41.55 30.25 7.9 34
City - Gun road 818.31 584.06 18.2 216.05
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Table 3. Estimate of Green House Gas Emission by Transportation using the Tierl method” (unit : tCOy.4/year)
Transport section 2000 2001 2002 2003 2004 2005 2006
Road section 613,685 662,854 603,586 588,415 559,397 589,887 611,604
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Table 4. Estimate of Green House Gas Emission by Transportation using the Tier3 method

(unit : tCO,eq/year)

Year Passenger Car Van Truck Special(Trailer) Total

2000 421,027 267,010 368,146 15,584 1,071,766
2001 471,941 218,659 416,683 15,517 1,122,800
2002 533,807 220,338 450,307 20,729 1,225,181
2003 516,919 217,902 452,790 28,467 1,216,078
2004 535,820 243,477 502,134 40,413 1,321,843
2005 616,387 189,513 460,901 33,039 1,299,840
2006 723,456 193,310 440,129 33,598 1,390,493
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Table 5. Measurement results of Green House Gas Emission from Transportation(2006)
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(unit : tCOy . fyear)

R’?::f‘f::(:(tjlz;?:ugf Passenger car Taxi Van Bus Truck gﬁiﬂ) Total

Total 490,847 13,168 95,948 10,443 269,339 5,878 885,622
18 - 19 3,334 90 647 72 1,818 38 5,999
19 - 20 5,539 147 1,076 117 3,022 68 9,969
20 - 21 4,441 120 862 94 2,420 53 7,989
21 - 22 1,370 38 267 30 745 15 2,465
22 - 23 3,500 94 677 75 1,908 41 6,296
23 - 24 7,993 215 1,550 169 4,358 94 14,379
24 - 25 2,777 75 538 60 1,513 34 4,998
25 « 26 6,902 185 1,341 146 3,763 82 12,418
26 - 27 4,497 121 873 94 2,451 53 8,089
27 - 28 8,201 220 1,593 173 4,471 98 14,755
28 - 29 6,340 170 1,213 135 3,456 75 11,407
29 - 30 5,898 158 1,146 124 3,216 70 10,612
30 - 31 2,464 66 478 53 1,343 28 4,433
31 - 32 4,821 129 936 102 2,628 57 8,674
32 -33 4,951 133 961 104 2,699 58 8,906
33 - 34 5,946 160 1,159 125 3,252 69 16,729
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