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Abstract

The government is carrying forward a sustainable development which reduces green-house gas and environmental
pollution by preparing ‘Low Carbon Green Development’ policy basis as a new paradigm of national development.
This study aims to understand the status of atmosphere contamination which Seoul has by finding correlation among
social, economical indexes and carbon, the humanities and social characteristic materials which best express types
of city and correlation and to suggest implications.

According to the results of the analysis, first the carbon emission volume of Seoul recorded 0.56 ppm, Jongno,
Jung-Gu, Kuro, Kangnam and Songpa were more than the average of Seoul and Kwangjin-Gu & Kangbuk-Gu,
relative north east regions, Y eongdeungpo-Gu and Dongjak-Gu, south west regions showed lower CO occurrences.
Second, according to the correlation and factor analysis, elements which affect CO emission volume of Seoul are
largely represented by regiona level, traffic level and development density level. Third, when the importance of
influence factors based on the analyzed standard coefficient by a regression model, traffic and development density
level were most important by recording traffic level (0.967), environmental level (0.385), regional level (0.530) and
development density (0.561). Consequently, it was revealed that the traffic level most affected CO emission.

Key words: Low carbon green development, Seoul air pollution, Correlation regression analysis, Influence area,
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Table 1. Urban spatial structure factor from precede research.

Senior researcher

Dependent variable

Explanatory variable

Newman and Kenworthy (1989)

Energy use

Population, Employment density, Land use density, Pass-distance

Byung-Gu Y oon (1984)

Energy use

Population, Number of employers, Gross area, Street ratio, Land use
density

Tae-Hoon Moon (1996)

Air pollutant emission

Population, Number of business, Number of employers, Number
of units, Gross area, Land use density, Park area

Kyo-Eon Sim (2001) Energy use Population, Gross density, Density of residential area, Density of
urban area, Ratio of apartment house, Road density, Division ratio
of public transport, Energy consumption of road area, Road ratio,
Number of business

Keon-Hyuk Ahn (2000) Energy use Population, Gross area, Urbanization area, Gross density, Net

density, Road ratio, Route density, Gross road density, Density of
below two-lane road, Density of four-lane road, Density of six-
lane road, Gini coefficient (Population, Industry)

Yi-Young Kim (2002)

Air pollutant emission

Population density, Employment density, Urbanization density,
Number of business, Number of registrated car, Number of units

Chang-Je Cho (2005)

Air pollutant emission

Population, Gross area, Land use, Types of house, Building’s
height and area, Traffic volume of vehicle classes, Shape of road
network, True elevation and slope, Forest floor

Sum variable up

Gross area, Population density, Dwelling area, Commercia area, Industry area, Park area, River
area, Building permit area, Number of registrated cars, Road area, Limited development district,
Number of stations, Green area, Number of business, Local taxes
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Table 2. Composition and definition of variable.

Division Unit Explanation
CO_ppm ppm Annua Average CO
Gross area km? Local Area
Total Population per Population
Population density_per km?/per Local Area--Population
Dwelling area_per number/per Dwelling area=- Population
Commercial area_per m?/per Commercial area+ Population
Industry area_per m?/per Industry area- Population
Park area_per m?/per Park area-- Population
River area _per m?/per River area—+ Population
Building permit area_per m?/per Building premit area- Population
Number of registrated cars_per number/per Number of registrated cars-- Population
Road area_per m?/per Road area— Population
Limited development district m? Limited development district
Number of stations number Number of stationsin administrative district
Green area_per m?/per Green area-Population
Number of business number Number of businessin administrative district
Local taxes won Local taxes
Table 3. Result of descriptive statistical analysis. Aot
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River area_per 25 .00 A1 .03 £2(0.197)= ¥ AAsht ATA 47} o} El4
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Table 4. Result of CO occurrence level compared with
Seoul’s average.
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Table 5. Selection of 1st variable used by correlation
analysis result.

Region (ppm)
Abovethe  Junggu(0.6), Gwangjin(0.7), Dongdaemun (0.7),
average Seongbuk (0.6), Dobon (0.6), Eunpyeong (0.6),
(13) Mapo (0.6), Guro (0.6), Y eongdeungpo (0.7),
Gwanak (0.6), Seocho (0.6), Songpa(0.6),
Kangdong (0.6)
Below the  Jongno (0.5), Yongsan (0.5), Seongdong (0.4),
average Jungnang (0.5), Kangbuk (0.5), Nowon (0.5),

(12) Seodaemun (0.5), Y angcheon (0.5), Gangseo (0.5),
Geumcheon (0.5), Dongjak (0.5), Gangnam (0.5)

—— Northeast regions
Southwest regions
Southeast regions
Northwestern regions
Urban area
CO above the average
CO below the average
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Correlation  Determinethe
Variable coefficient correlation
(Sig) coefficient

Gross area 0.85* o)
Total population 0.197 X
Population density_per 0.803** o
Dwelling area_per 0.530** @)
Commercia area _per —-.203 X
Industry area_per -.127 X
Park area_per 0.411* o
River area per —.246 X
Building permit area_per 0.439* o
Number of registrated cars_per 0.558* o)
Road area_per 0.706** o
Limited development district 0.828** o)
Number of stations 0.566* [¢)
Green area_per 0.767** o)
Number of business 0.781** [¢)
Local taxes 0.776** o
**correlation is significant at the 0.01 level.
*correlation is significant at the 0.05 level.
Table 6. KMO and Bartlett’s test.
Kaiser-Meyer-Olkin measure of sampling adequacy .505
Bartlett’ stest Approx. Chi-Square 241.564
of sphericity p 66

sig. .000
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Table 7. Selection of final variable used by factorial analysis.

Factor Variable (independent variable) Factor loading Explanatory factors (%)
Regional level (Factor 1) Number of business .920
Local taxes .900 79.62
Number of stations .856
Environmental level (Factor 2) Park area_per 749
56.02
Green area_per —.761
Development density level (Factor 3) Population density_per .948
Gross area .836
Building permit area_per .549 61.34
Dwelling area_per .661
Limited development district .855
Traffic level (Factor 4) Road area_per 914 8353
Number of registrated cars per .964 '
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Fig. 2. Standard of statistical significance test.
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Table 8. Development result of influence model (Carbon emission).

R R? Adjusted R Square Durbin-Watson
.908 755 732 1.873
Unstandardized Standardized ) ) -
Modée coefficients coefficients t Collinearity statistics
B Beta Tolerance VIF
(Constant) 511 23.920
Regional level .033 .530 3.438 .929 1.077
Environmental level .019 .385 2.438 .888 1.126
Development density level .027 .561 3.672 .952 1.050
Traffic level .073 .967 2271 .658 1.519
In (Carbon emissions) Model
=0.511+0.697 (Traffic level)+0.561 (Development density level)+0.530 (Regional level)+0.385 (Environmental level)
(2.271) (3.672) (3.438) (2.438)
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Fig. 3. Compared with non-standard factors by influence
factors of carbon emission.
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