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The Problem

● Developing Cities and Carbon Emissions

● Harms

○ Climate Change

○ Pollution

● Mapping CO2 Emissions by city area

● CO2 Emissions Projections



Methods

● Mapping CO2 Emissions by Population and by Nighttime Lights

● Carbon Dioxide Prediction by Region

● Relation of Zipf’s Law and the Pareto Principle



Mapping CO2 Emissions by Population and by 
Nighttime Lights

● Variance between the models

○ 0 ≤ |NTL - PPP| ≤ 250 ≤ max

● May need to use both to obtain limit per pixel

(Gaughan et. al, 2019)



Carbon Dioxide Prediction by Region

● BKT, PBL, DSI
○ Indonesia, Port Blair (India), Dongsha 

Island (South China Sea)

● BKT: R = 0.3

● PBL: R = 0.81

● DSI: R = 0.9

Observed v.s. Simulated Mean Seasonal CO2 Emissions Cycles for 39-layer models 
(Standard Prediction Model: Blue, China-India Prediction Model: Red)  (Lin et al., 2018)



Relation of Zipf’s Law and the Pareto Principle

● Internal v.s. External Complexity

● CO2 Emissions to City Population 
Size

 → 

● CO2 Emissions to Number of 

Cities

(Chen, 2011)



Plan for Further Investigation

● Development of a predictive model: relationship between population and CO2 increase

○ Zipf’s Law and Pareto Principle

○ Obtain relationship between carbon emissions and population growth using NTL and PPP models as basis

● Find way to map of projected physical city population growth in Southeast Asia
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