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Sung-Deuk Choi, Song-Yee Baek*, and Yoon-Seok Chang*

Department of Physical and Environment Sciences, University of Toronto Scarborough, 1265 Military Tiail,
Toronto, Ontario, MIC 144, Canada

*School of Environmental Science and Engineering, Pohang University of Science and Technology (POSTECH),

San 31, Nam-gu, Hyoja-dong, Pohang, 790-784, Korea

Forests have been known to act as a filter for semi-volatile organic compounds (SOCs). In this study, two
methods estimating SOCs fluxes to forest canopies and three processes determining the uptake of SOCs by for-
ests were introduced. An indirect method using bulk samplers is appropriate to estimate long-term fluxes, while
a direct method using a vertical gradient of SOCs and the modified Bowen ratio (MBR) method can be used
for the estimation of short-term fluxes. The uptake of compounds with intermediate K, values occurs mainly
in the form of kinetically limited gaseous deposition. In addition, a case study carried out in a Canadian mixed
deciduous forest was introduced. Vertical profiles and gas/particle partitioning of polycyclic aromatic hydro-
carbons (PAHs) indicated that intermediate PAHs (such as phenanthrene, anthracene, and pyrene) were subject
to net uptake by the forest canopy in early spring. Based on these results, further studies and applications to
Korean forests were proposed.
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Fig. 1. Structure of a leaf. Retrieved on May 24, 2007
from Encyclopaedia Britannica Online: http://
www.britannica.com/eb/art-66079).
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Fig. 2. Comparison of two method estimating uptake fluxes of SOCs by the forest canopy: (a) Indirect method using a
difference in SOC amounts between bulk samples under the canopy and nearby clearing, (b) Direct method using
a vertical gradient of SOC concentrations in high volume samples at different heights.
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Fig. 3. Example of a concentration gradient (a) and log linearized hight and concentration relationship (b) for the DDT flux

calculation. Data from ref 15.
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Fig. 4. Primary processes of the uptake of SOCs by forests.

Cp: concentration in forests, C5: gaseous concen-
tration in air. Modified from ref 16.
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Fig. 6. Five-day back trajectories on May 9 and 19, 2003

when the highest levels of PAHs were measured.
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