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ABSTRACT

The railway project is an essential green transportation tool that is considered suitable for the
domestic and foreign policy direction of carbon neutrality, but there are some limitations, such as
damaging important carbon absorption sources during construction. This study analyzed the
environmental impact assessment related to carbon absorption sources of greenhouse gas evaluation
items conducted during the railway project, and limitations and implications were derived. The analysis
of environmental impact assessment guidelines related to railway projects and carbon absorption
sources dealt with prediction and reduction methods related to carbon absorption sources, but
guidelines, including environmentally friendly railway construction guidelines, lacked descriptions.
Since the greenhouse gas environmental impact assessment, 83 railway project environmental impact
assessments have been reviewed, but in some cases, carbon absorption-related predictions have not
been implemented, or carbon absorption-related reduction measures have been insufficient. In addition,
there were cases where there was a limit to calculating emissions and reduction or where the reduction
value was insignificant compared to emissions. In order to supplement the environmental impact
assessment in the field of carbon absorption sources related to railway construction projects,
alternatives such as quantitative emission and low reduction calculation, review of the no net loss
system using the total environmental resource system, and linkage with climate change impact

assessment are needed.

Key Words : Carbon Absorption Sources, Emission Calculation, Reduction Measures, No Net Loss, Climate
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Figure 1. Number of railroad construction projects by year
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S=Y(A+ B) Equation 2)
A : CO, storage of vegetation, kg/tree

B : CO, absorption of vegetation, kg/tree/year
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7, )
S it CO, storage and absorption by green area
type( 7) and by age( 7), tCOfyr
Az’,j : by green area type( 7) and by age( j), , ha

SF e CO, storage and absorption coefficient by

green area type( 7) and by age( ), tCO/ha
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Table 1. Prediction Methods
prsion | ST gt | | Yo | Mo |
Area Prediction minor sinks
Number 20 18 11 11 15 75
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Table 2. Methods for Reduction Measures

. . . . . Carbon Absorption S
Reduction | Quantitative presentation of | Establishment of reduction ar on. OrpHion. SOuree
. Reduction Measures Not | Total
Measures reduction effect measures only
Present
Number 27 11 11 49

Table 3. Types of Reduction Measures

Reduction Measures Numl?er of Reduction Measures Numl?er of
Projects Projects

Tree Planting 27 Park Development 2
Landscape Planning 13 Rooftop Greening 2
Slope Greening 12 Shelterbelt/Multi-layered Planting 2
Green Space Creation 10 Damaged Area Restoration 1
Planting of Mitigation Trees Planting of Indigenous Species 1
Planting of Grass 3 Preservation of the original form 1
Planting of Air-purifying Plants 3 Fertile Soil Utilization 1
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Table 4. Analysis of emission amount, reduction amount, and reduction rate

No Proiect Emission Reduction Reduction
) . Amount Amount Rate
1 OO Island Cable Car Construction Project 441.30 835.35 189.29%
2 OO Mountain Ropeway Development Project 1,460.23 1,812.91 124.15%
3 Urban Railway OO Line (OO~0O0) Construction Project 1,484.79 1,810.64 121.95%
4 | OO Line Urban Railway Private Investment Project 217.65 217.08 99.74%
5 OO Cable Car Development Project 1,495.30 1,143.20 76.45%
6 | OO Urban Railway Construction Project 1,743.30 932.80 53.51%
7 00~00 ngh-spefzd Railway Construction Project 94.60 39.90 42.18%
(2nd and 4th sections)
8 OO Line Double-track Railway Construction Project 132.74 16.01 12.06%
9 OO. OO Bay New Port Access Railway Construction 646,34 65.66 10.16%
Project
10 | OO0 Station CY Relocation Construction* 47.49 4.71 10.04%
11 | OO~00 Railway Construction (Section 7 and 9) 1,928.10 187.30 9.71%
12 | O0O~00 Railway Construction (Section 6 and 8) 721.00 49.30 6.84%
13 00 Llne.(Extens.tlon of Line O) Vehicle Base 11,520.20 688.80 5.98%
Construction Project
14 | O0O~00 Railway Construction OO Vehicle Base 5,541.40 201.90 3.64%
15 | O0~00 Railway Construction (OO~0O0) 157.70 3.50 2.22%
16 | OO~000 Double-track Railway 1,900.00 34.45 1.81%
17 | OO New Port Access Railway Construction 5,767.80 101.00 1.75%
18 | OO Line OO~OO Double-track Railway 52,406.67 879.67 1.68%
OO Line OO~0O0 Double-track Railway Construction
19 (00~00) 51,666.60 704.90 1.36%
OO Line Improvement 2nd stage Railway Construction
20 (00~00)* 2,205.04 17.10 0.78%
OO Line OO~0O0 Double-track Railway Construction
21 (00~00) 5,613.00 37.10 0.66%
00~00 Railway Construction
22 (00~00 and 0O Section) 56,622.64 368.39 0.65%
23 | O0~00 Railway Construction Project 28,057.00 108.60 0.39%
24 | O0O0~00 Double-track Railway Construction Project 3,939.74 14.80 0.38%
00~00 Railway Construction
25 (00~00 and 00, 00-00 section) 13,200.40 30.30 0.23%
OO Line OO~0O0 Railway Construction Project
26 (0000 section) 6,362.30 3.56 0.06%
27 | Railway Comprehensive Test Track Construction Project 6,586.50 2.60 0.04%

(*: There is no conversion to emission reduction, so only comparison based on absorption amount.)
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Table 5. Development of Environmental Impact Assessment in the Carbon Sink of Railway Projects

Category As-is

To-be

Prediction of Carbon Sink Related

- Impact not Predicted
- Only Area-based Prediction

- Perform Impact Prediction / State
reasons when not predicted
- Accompanied by Single-Tree

Effects Prediction focusing only on Trees Prediction
& ony - Conducting Prediction in the Soil
as well
- Damage to Carbon Sink, No - Implement Reduction Measures
Development of Reduction Measures| Reduction Measures for Carbon Sink
for Carbon Sink - Quantitative Assessment not - Conduction Quantitative
Conducted Assessment
Deriving the Reduction Rate of
eriving the Becuetion [ate Ot | 1w Reduction Rate - Introducing No Net Loss System

Carbon Sink

Systemic Supplementation of Carbon
Sink in the Railway Sector

- Lack of contents on GHGs and
Carbon Sink in the Guidelines

- Exclusion of Railway Sector from
Climate Change Environment
Impact Assessment

Include Description of GHGs and
Carbon Sink in the Guidelines
Include Railway Sector from
Climate Change Environment
Impact Assessment
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