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Prediction Approaches of Personal Exposure from
Ambient Air Pollution Using Spatial Analysis:
A Pilot Study Using Ulsan Cohort Data
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Abstract

The objectives of this study were to introduce spatial interpolation methods which have been applied in recent
papers, to apply three methods (nearest monitor, inverse distance weighting, kriging) to domestic data (Ulsan cohort)
as an example of estimating the personal exposure levels. We predicted the personal exposure estimates of 2,102
participants in Ulsan cohort using spatial interpolation methods based on information of their residential address.
We found that there was a similar tendency among the estimates of each method. The correlation coefficients bet-
ween predictions from pairs of interpolation methods (except for the correlation coefficient between nearest montitor
and kriging of CO and SO,) were generally high (r=0.84 to 0.96). Even if there are some limitations such as location
and density of monitoring station, spatial interpolation methods can reflect spatial aspects of air pollutant and spatial
heterogeneity in individual level so that they provide more accurate estimates than monitor data alone. But they may
still result in misclassification of exposure. To minimize misclassification for better estimates, we need to consider
individual characteristics such as daily activity pattern.
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Fig. 1. Study area and location of monitoring stations.
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Table 1. Summary statistics comparing the monitor values and the results of the three different interpolation methods
for daily air pollutant concentrations in Ulsan, 2003~ 2007 (N=2102).

Mean (SD)
Air pollutant .
Monitor values Nearest monitor IDW Kriging

PM,o (ug/m®) 48.704 (21.916) 44.153 (24.353) 45,999 (22.053) 48.337(21.754)
O; (ppb) 35.855(10.483) 39.370(12.139) 37.511(10.447) 37.101 (10.397)
NO, (ppb) 21.393(8.032) 19.753(11.113) 21.097(9.273) 21.409(8.294)
SO, (ppb) 8.598 (4.129) 7.250(5.917) 8.353(5.258) 8.287(4.410)
CO (ppm) 0.584(0.236) 0.490(0.326) 0.642(0.301) 0.620 (0.256)
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Fig. 2. Estimated daily ozone concentration by three prediction methods (a) nearest monitor (b) IDW (c) kriging (blue

circle, monitor location).
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Fig. 3. Pairwise scatter plots and pearson correlation coefficients for estimated daily PM,, concentration.
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