S EZE3|X| 40(5): 160~168, 2012. 10. http://dx.doi.org/10.9715/KILA.2012.40.5.160

Zgrfstn TAst} - (FFTE ASEAATA
Carbon Storage and Uptake by Deciduous Tree Species for Urban Landscape
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ABSTRACT

This study generated regression models to estimate the carbon storage and uptake from the urban deciduous landscape
trees through a direct harvesting method, and established essential information to quantify carbon reduction from urban
greenspace. Tree species for the study included Acer palmatum, Zelkova serrata, Prunus yedoensis, and Ginkgo biloba,
which are usually planted as urban landscape trees. Tree individuals for each species were sampled reflecting various diameter
sizes at a given interval. The study measured biomass for each part including the roots of sample trees to compute the
total carbon storage per tree. Annual carbon uptake per tree was quantified by analyzing radial growth rates of stem samples
at breast height. The study then derived a regression model easily applicable in estimating carbon storage and uptake per
tree for the 4 species by using diameter at breast height(dbh) as an independent variable. All the regression models showed
high fitness with r values of 0.94~0.99. Carbon storage and uptake per tree and their differences between diameter classes
increased as the diameter sizes got larger. The carbon storage and uptake tended to be greatest with Zelkova serrata in
the same diameter sizes, followed by Prunus yedoensis and Ginkgo biloba in order. A Zelkova serrata tree with 15cm
in dbh stored about 54kg of carbon and annually sequestered 7 kg, based on a regression model for the species. The study
has broken new grounds to overcome limitations of the past studies which substituted, due to a difficulty in direct cutting
and root digging of urban landscape trees, coefficients from the forest trees such as biomass expansion factors, ratios of
below ground/above ground biomass, and diameter growth rates. Study results can be useful as a tool or skill to evaluate
carbon reduction by landscape trees in urban greenspace projects of the government.
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