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A Study on Carbon Spatial Planning Through the Analysis of
Greenhouse Gas Emission Distribution Patterns
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Abstract: The continuous increase in greenhouse gas emissions driven by population growth
and urbanization necessitates global action towards climate change mitigation, exemplified
by the commitment to achieve carbon neutrality by 2050. However, to meet these ambitious
targets, national-level efforts alone are insufficient. This study leverages time—series data of
greenhouse gas emissions at the municipal and district levels across the country for the
years 2010, 2015, and 2020 to perform spatial clustering analyses, identify emission
hotspots, and propose localized carbon spatial planning strategies.

The analysis identified southern Gyeonggi Province, Chungcheongbuk-do (8 cities), and
Jeollanam~do (7 cities) as major emission hotspots. Furthermore, results from local Moran’s
| analysis with a 95% confidence level, conducted every five years, indicated that cities in
western Chungcheongbuk-do and southern Jeollanam-do were consistently exhibiting high
net emissions. When incorporating socio—economic conditions to prioritize regions, it was
determined that urban centers require the designation of carbon priority areas. The results of
this study indicate where carbon priority management areas should be focused, highlighting
their necessity, urgency, and efficiency. These findings can serve as foundational data for
future policy applications.

Key Words: Greenhouse Gas Time Series Analysis, Carbon Priority Management Areas,

Environmental Planning, Hotspot Analysis
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