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A development of CO, emission estimation model based on the spatial
configuration of street networks, building capacity and building usages
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Abstract This paper presents a model to estimate the amount of CO, emitted by cars in cities. Based on the spatial
configuration of street networks, building masses and usages, it first develops a deductive model to combine them
in a way to account for CO, emission amount by cars. It then proceed to validate model behaviours through a series
of simulations on some ideal urban settings and finally calibrate it following its real application to the five case study
cities in Korea. In contrast to the conventional ‘top-down’ approaches, we expect our model to have high utilities,
particularly in the field of urban planning and design, where we cannot but deal directly with the spatial configuration

of urban components and microscopic human activities.
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Build
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[Fig. 1] The structure and flow of the research
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[Table 1] Basic information on the five sample cities
and their estimation results

Cities Won Ju | Yeo Ju | Jeon Ju |Gong Ju|Seo San
Area 867.4 608.3 206.2 9405 7405
# of Registered
cars
# of Buildings| 46,284 43905 67,113 47,055 3874
Total
residential
gross floor
area
Total non-
residental
gross floor
area
Daily total
CO,
emissions
(Crotat)
CO,
emissions per] 48 6.9 26 83 6.4
car
CO,
emissions per] 5380 4078
area

105031 | 36054 | 216377 | 35084 | 53338

104 44 217 5.0 7.7

83 6.4 190 56 48

505,708 | 248047 | 557,441 | 292,020 | 339,250

27034 3105 4581

Cities

Won
Ju

Yeo
Ju

Jeon

Ju

Gong
Ju

Seo
San

[Fig. 4] The graphical representation of the estimation
results for the five sample cities
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