=727 s3] A] A 294 A 6%

J. KOSAE Vol. 29, No. 6(2013) pp.780~ 788
Journal of Korean Society for Atmospheric Environment
DOI: http://dx.doi.org/10.5572/K OSAE.2013.29.6.780

ZAXS SSEHE sk 7|d=dae] A

Relationship between Pollen Concentration and Meteorological
Condition in an Urban Area

In-Bo Oh*, Yangho Kim?Y, Kee-Ryong Choi? and Ji Ho LeeV
Environmental Health Center, University of Ulsan College of Medicine
YDepartment of Occupational & Environmental Medicine,
University of Ulsan College of Medicine
ADepartment of Biological Sciences, University of Ulsan

(Received 30 July 2013, revised 13 October 2013, accepted 14 October 2013)

Abstract

This study attempted to determine important meteorological parameters related to airborne pollen concentrations
in urban areas. Hourly pollen measurement data were prepared from a regular sampling with a volumetric Burkard
spore trap at a site in the Ulsan city, during the spring season (March~ May) of 2011. Results showed that the daily
mean and maximum concentrations for total pollen counts during the spring season were statistically significantly
correlated with both air temperature and wind speed; daily mean pollen concentration was the most highly related
to daily maximum temperature (r=0.567, p< 0.001). It was also identified that pollen concentration has a stronger
relationship with wind speed at the rural site than at the urban one, which confirms that strong wind conditions over
the pollen sources area can be favorable for pollen dispersal, resulting in increases in airborne pollen concentrations
downwind. From the results of an oak-pollen episode analysis, it was found that there was a significant relationship
between hourly variation of oak pollen concentrations and dynamic meteorological factors, such as wind and
mixing height (representing the boundary layer depth); especially, a strong southwestern wind and elevated mixing
height was associated with high nocturnal concentrations of oak pollen. This study suggests that temperature, wind,
and mixing height can be important considerations in explaining the pollen concentration variations. Additional
examination of complex interactions of multiple meteorological parameters affecting pollen behavior should be
carried out in order to better understand and predict the temporal and spatial pollen distribution in urban areas.
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Fig. 1. (a) Pollen and meteorological monitoring sites in the Ulsan metropolitan region (UMR). P1 is the Ulsan pollen
monitoring site operated by Environmental Health Center of Ulsan university; M1 (Ulsan ASOS station) and M2
(Samdong AWS site) indicate meteorological sites operated by Korea Meteorological Administration. The thick
black line is the boundary of the UMR. (b) Density (%) of tree pollen (sum of Pinus and Oak) from FGIS digital
forest type map. The inner dashed rectangle indicates the 1-km grid inner-most domain for WRF modeling.
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Table 1. Pearson correlation coefficient (r) between pollen concentration (grains m™3) and meteorological parameters

(Spring in 2011, n=92).

Daily max. pollen

Meteorological parameters

Daily mean pollen

M1 M2 M1 M2
Air temperature (°C), daily mean 0.493** 0.483** 0.536** 0.509**
Air temperature (°C), daily max. 0.496** 0.498** 0.565** 0.567**
Wind speed (m/s), daily mean 0.215* 0.299** 0.197 0.315%*
Relative humidity (%), daily mean 0.101 - 0.005 -
Precipitation (mm), daily total —-0.067 —0.060 -0.135 -0.129

* **: Correlation is significant at the 0.05 level and 0.01 level (2-tailed).
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