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Sensitivity Analysis for Railway Development Areas Using Land Cover Map

Uiy - YSH

Min-Kyeong Kim - Dong-Yoeb Kim

Abstract Recently, the ‘Ecological Network Restoration Project at Chupungnyeong’ has been placed; this project is
located at the center of the Baeckdu mountain spine, the core of the ecological network of the Korean Peninsula. In the
process of industrialization since the early 1900s, this area has been under railroad and road construction; as such, wild-
life movements have been interrupted and many cases of road-kill have been found. The investment in railroads has
increased because railroads are an environmentally sound means of transportation. Single track railways have been con-
verted to double track electric railways and track reforming projects are underway in order to speed up the current rail-
way system. This study suggests to take land use as a standard for assessing the ecological weaknesses of the domestic
geo-spaces that are to be affected by rapid extension of railway lines. The land cover map issued by the Ministry of
Environment was overlapped with the Korean Railway Line Map for analysis. The results showed that five items were
high in sensitivity: paddy fields, fields, deciduous forests, bare land, and inland waters. It seems to be necessary to set
weights for highly sensitive land use types; also, specific evaluation criteria need to be reestablished.

Keywords : Environmental impact, Railway line, Land-use, Natural ecological area
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Fig. 1. Land-cover maps of Korea at intermediate level.
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Table 1. Classification system of land cover map of Korea [13].

Category (7)

Division (22)

Definition

Residential areas
(110)

Residential areas where people currently live or have lived, such as independent
houses, communities of town houses and apartment buildings etc. that include cases
where part of the residential area is used for commercial purposes.

Manufacturing areas
(120)

As a large scale industrial infrastructure, the land and attached facilities that are
used for manufacturing, such as state run industrial and agricultural industrial
complexes.

Commercial areas

An area for commercial buildings such as office buildings, banks and digital
industrial complexes built with the purpose of selling products and services such

ilt- 130
Built-up dry (130) as shops, markets, department stores and other comprehensive services etc.
area
Culture/physical-
. Py . Buildings located within complexes designated as entertainment and tourism
education/recreation areas . . L
(140) complexes by national and regional government organizations.
. Aviation facilities for air transport, port facilities for marine transport, railroad
Transportation areas e o . e .
(150) I | facilities for railroad transport, and parking facilities and roads etc. paved with
asphalt and concrete.
Industury-establishment Facilities constructed and operated by national and regional government organiza-
areas (160) tions to increase the welfare and quality of life of a nation’s citizens.
Paddy fields (210) Agricultural land where hydroponic crops are cultivated.
Fields (220) Agricultural land where barley crops are grown without irrigating water.
Greenh lantati
. reeniiouse piantations Greenhouse plantations built with vinyl and glass etc. artificial materials.
Agricultural (230)
area Orchard (240) Ag.ricultural land where apple, pear, persimmon, peach, grape and tangerine etc.
fruit trees are grown.
. Facilities within gardening and landscaping agricultural lands, seedbeds
Plantation (250) | . . .
(plant nurseries), plantations, farmlands and grazing pastures.
Deciduous forests (310) I | Deciduous forests make up more than 75% of the total woodland area.
Forest area Coniferous forests (320) I | Conferous forests make up more than 75% of the total woodland area.
Mixed forests (330) I | Regions where deciduous and coniferous trees co-exist.
Meadow grasslands that are formed naturally that include the tops of mountains
Natural grasslands (410) .
and tough weed fields in ridge areas etc.
Grassland In addition to natural meadow grasslands that include meadow grasslands formed
Artificial grasslands - to be used for livestock breeding and dairy farming, grasslands that are main-
(420) tained within cemeteries, roadside tree areas and ski slopes, and grasslands that
are maintained within parks and folf courses etc.
Inland wetlands . . . X
(510) Areas that are always humid that are pooled with water during the rainy season.
Wetland Wetlands that form on the coastal shoreline, such as mud flats and salt ponds that
Coastal wetlands . X R K
(520) I | include the area from the border line of the full tide to the border line of the low
tide.
Natural bare lands Coastal and riverside banks and sandy beach areas that are not covered with
610 vegetation.
Bare land (610) £
Other natural bare lands . .
(620) Areas other than natural bare lands that are not covered in vegetation.
Refers to local streams and inland wetlands with water such as lake and marsh
Inland waters (710) K |
areas that are found inland or on islands.
Waters S ; A part of the ocean that is divided by the coastline and an area where there is
ca waters
(720) I | water present based on when the video footage was taken. Distinguish from

inland water based on estuary bank or breakwater(seawall) structure boundaries.
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Fig. 2. Overlay of land-cover map at intermediate level and railroad line map.
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Table 2. Environmental sensitivity analysis according to land use area from lines of railroad.

Rapid transit railway Conventional railway Metropolitan railway Urban railway
Paddy fields O O @) ©
Fields O O © ©
Greenhouse plantations O O O O
Orchard O O O O
Plantation O O O O
Deciduous forests O O © ©
Coniferous forests
Mixed forests O
Natural grasslands
Artificial grasslands
Inland wetlands
Coastal wetlands
Natural bare lands O O O
Other natural bare lands O O © ©
Inland waters O O © ©
Sea waters

(© : high sensitivity, O : midium sensitivity)
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Table 3. Area ratio of high sensitivity areas for each railroad line.

Ml
olo
ro
[l
H
A

Paddy fields Fields Deciduous forests | Bare lands | Inland waters
Gyeongbu line 10.9 10.7 10.5 19.5 10.3
Rapid transit Gyeongjeon line 10.3 10.4 10.4 19.6 10.9
railway Jeolla line 10.9 10.9 9.8 212 10.6
Honam line 7.0 10.8 10.7 21.0 10.7
Gyeongui line 27.1 29.3 2.7 19.2 21.7
Gyeongui-center line 17.5 16.4 14.4 9.8 12.5
Gyeongchun line 10.7 12.6 7.7 19.9 14.5
Metropolitan Gwangmyeong shuttle 23 6.7 9.7 74.5 6.9
railway Bundang line 11.5 30.3 253 17.9 13.1
Suin line 4.5 5.8 13.8 71.6 2.6
Sinbundang line 3.6 349 443 7.5 2.6
Incheon airport railway 14.3 14.7 16.3 19.3 17.5
Gyeongbu line 11.6 11.4 11.0 21.8 11.2
Gyeongbuk line 12.5 12.1 11.6 19.6 11.3
Gyeongjeon line 94 11.6 11.5 20.9 11.3
Daegu line 1.2 12.0 11.9 18.8 11.8
Donghae Nambu line 13.5 11.2 11.3 20.7 10.8
Yeongdong line 11.3 11.7 11.4 21.5 11.1
Conventional Janghang line 9.4 10.7 9.6 16.8 10.7
railway Jeolla line 9.5 9.4 9.2 18.3 9.2
center line 12.1 11.4 12.0 20.3 11.8
Jinhae line 14 9.1 - 26.4 61.3
Chungbuk line 12.7 11.2 11.5 15.7 9.9
Taebaek line 10.2 12.3 12.1 18.2 11.9
Honam line 6.9 11.5 11.4 22.7 11.4
ITX Cheongchun line 9.2 13.8 7.5 25.1 13.5
Gwangju 1 line - 342 8.0 234 13.0
Daegu 1 line 17.7 259 3.7 36.5 13.3
Daegu 2 line 40.5 36.1 22 4.9 1.9
Daejeon 1 line 19.0 25.9 7.4 279 8.7
Busan 1 line - 23.6 13.9 49.7 12.7
Busan 2 line 74.4 4.1 0.7 11.5 7.4
Busan 3 line 8.2 8.8 34 71.1 6.1
Busan 4 line 2.5 8.4 0.7 86.7 1.5
Seoul 1 line 9.3 9.1 9.0 8.9 8.8
Euljiro cycle - 0.2 36.4 29.5 339
Seoul 2 line Sinjeong - - - 48.9 51.1
Urban
railway 'Seongsu - - - 48.1 51.8
Seoul 3 line 16.6 20.7 17.1 13.7 14.7
Seoul 4 line 20.4 18.9 16.0 12.0 13.8
Seoul 5 line 1.2 30.0 239 21.4 235
Seoul 6 line - 25.7 25.9 23.5 24.9
Seoul 7 line - 25.6 19.4 18.5 20.0
Seoul 8 line 0.6 56.2 6.1 34.8 1.9
Seoul 9 line 8.7 0.2 1.4 273 62.5
Incheon 1 line 3.1 56.8 2.0 359 1.9
Busan-Gimhae light rail transit 50.3 17.2 - 10.9 16.0
Everline 34.0 29.3 23.8 11.2 0.7
Uline 0.3 46.9 8.0 20.8 24.0
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