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Extended Abstract 
Serious concern about climate change has increased interest in the potential for urban trees to help reduce the level of 

atmospheric carbon. Trees planted in multifamily residential sites (MRS) can reduce atmospheric carbon in two ways: 

directly sequestering the carbon through photosynthesis (direct carbon reduction) and avoiding carbon emissions through 

building energy savings (indirect carbon reduction). Much research has been conducted on carbon reduction effects by urban 

trees, but information is limited on indirect carbon reduction by residential trees [1, 2]. The purpose of this study was to 

quantify energy saving and carbon reduction by tree planting and to suggest sustainable landscape design techniques for 

MRSs in Chuncheon, a capital city of Gangwon province in the middle region of Korea. 

Data on tree planting and building distribution were collected in MRSs which were chosen using a stratified sampling 

method on aerial photographs with a scale 1:1,000. Eight straight lines radiating from the center of the study city were drawn 

in eight different directions, and subsequently circles were drawn 10 cm apart. This study sampled a total of 35 MRSs in 

which the circles and lines coincided, and inventoried all the trees planted within the boundary of each MRS. This sample 

size was a compromise between the competing concerns for the reliability of data and the availability of expense. Annual 

direct carbon reduction by residential trees was quantified using carbon uptake models by tree species and size [3-8]. Annual 

indirect carbon reduction was computed applying an average carbon estimate per unit conditioned floor area for multifamily 

buildings in the study city [9, 10]. These data were used to generate annual direct and indirect carbon reduction per unit area 

by residential trees. 

Mean tree density and cover in the study MRSs were 7.2 trees/100 m2 and 17.7%, respectively. Annual direct carbon 

reduction per unit area averaged approximately 1.2 t/ha/yr. Annual indirect carbon reduction averaged about 4.3 t/ha/yr, as 

associated with effects of residential trees on shading, evapotranspiration, and windspeed reduction. Tree planting at MRSs 

in the study city annually saved cooling energy by 1,199 MWh/yr and heating energy by 56,655 GJ/yr. Total annual direct 

and indirect carbon reduction were about 1,523 t/yr. This carbon reduction equaled 6.2% of total annual carbon emissions 

from electricity consumption of multifamily buildings in the study city. Thus, residential trees played a significant role in 

reducing the atmospheric carbon concentration. Desirable design techniques including planting and building layout were 

explored to enhance effects of building energy savings and carbon reduction. This study is expected to contribute to sharing 

the role and technique of sustainable residential design for the effects. 
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