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Abstract

It iswell known that exposure to high level of PM (particulate matter) can adversely affect human health. How-
ever, little is known about health burden of PM considering the relationship, exposed level of PM, and health level
in local communities. And, there is scarcely methodical assessment of uncertainty for application to policies of these
assessment resullts.

The scope of this study is divided into two parts: firstly to estimate the death burden of PM 10 (particul ate matter
less then 10 um in diameter) in Seoul metropolitan region, and secondly to evaluate potential uncertainties in these
estimates.

To estimate the death burden of PM10 in Seoul metropolitan region from 2005~ 2010, we firstly assessed the
relationship between daily mean PM 10 and daily death countsin Seoul from 2000~ 2010, and calculated the death
burden of PM10 using BenMAP (Environmental Benefits Mapping and Analysis Program). After that, we
identified and characterized uncertainties to substantially influence the results of death burden.

The daily mortality risk was increased 1.000227 times(p-value< 0.001) associated with 1 ug/m® increase of daily
mean PM 10 for all ages population, Seoul. And, death burdens of PM10 in Seoul metropolitan region were estimated
from 5.51 in 2005 to 5.12 in 2010 per 100,000 people. Finally, we categorized context, model, and input uncertainty
and characterized these uncertainties in three dimensions(i.e. location, level, and nature) using uncertainty typology.

In our study, we argue that uncertainties need to be identified, assessed, reported and interpreted in order for
assessment results to adequately support decision making, such as the establishment of air quality standards based
on health burden of air quality.
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(particulate matter less than 10um in diameter)2 274
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Table 1. Characteristic of daily death counts and daily mean PM10 in Seoul, 2000~ 2010.

v Daily death counts(N) Daily mean PM 10 (ug/m®)

& Mean (SDY) Mean (SD?) Min Q12 Median Q3 Max QF+15% QR
2000 95.7(13.6) 70.7(37.7) 143 473 64.4 86.5 287.1 1453
2001 94.2(11.0) 70.9(41.8) 14.2 43.1 62.0 82.1 306.8 140.6
2002 94.8(13.1) 76.3(85.6) 11.8 43.0 65.4 84,5 1016.4 146.8
2003 91.8(11.2) 69.6(38.6) 119 430 63.4 85.6 246.2 1495
2004 91.5(10.7) 60.7 (31.5) 10.3 38.8 53.5 77.6 288.2 135.8
2005 92.7(11.7) 59.3(30.0) 115 375 52.5 75.1 191.4 1315
2006 92.6(10.3) 59.7 (54.6) 11.1 339 525 73.1 871.3 131.9
2007 93.6(10.7) 62.7 (41.1) 12.4 375 53.2 775 451.0 137.5
2008 92.2(11.4) 54.8(25.6) 18.0 37.8 49.7 64.2 196.6 103.8
2009 92.7(11.6) 53.2(26.9) 14.1 36.3 477 60.6 216.2 97.1
2010 96.6(11.4) 51.4(26.7) 125 33.9 45.2 61.0 209.5 101.7
Total 93.5(11.7) 62.7(44.0) 10.3 384 545 760 10164 132.4

1SD: Standard Deviation; 2Q1: First quartile; Q3: Third quartile; “IQR: Interquartile range IQR=Q3—Q1)

In (risk of daily death counts)
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Fig. 1. Concentration-response curve for daily death counts and daily mean PM10 for all ages in Seoul, 2000~ 2010.
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Table 2. Yearly PM10, population, mortality and death burden in Seoul metropolitan region, 2005~ 2010.

Excess death counts

N (95% Cl)

Death burden

(per 100,000) (95% ClI)

Year Yearly PM10 Population Mortality
concentration® (ug/m°) (N) (per 100,000)
2005 62.55 23,202,135 395
2006 66.13 23,472,058 389
2007 64.37 23,710,795 392
2008 58.12 23,997,947 389
2009 59.46 24,170,980 393
2010 56.20 24,339,494 407

1,278(439~2,112)
1,350 (464~ 2,229)
1,344 (461~ 2,219)
1,198 (411~ 1,980)
1,254 (430~ 2,071)
1,246 (428~ 2,059)

5.51(1.89~9.10)
5.75(1.97~ 9.50)
5.67 (1.95~ 9.36)
4.99(1.71~8.25)
5.19(1.78~8.57)
5.12(1.76~ 8.46)

Y early PM 10 concentration of Seoul metropolitan region is the area weighted average of SSIGUNGU in Seoul metropolitan region.
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Table 3. Uncertainty matrix for death burden from particulate matter in Seoul metropolitan region, 2005~ 2010.

Level Nature
Location Statistical Scenario Recognised Epistemic Variability
uncertainty uncertainty ignorance uncertainty uncertainty
Context Multiple ways of defining the PM +1 +
A subset of adverse health outcome + +
Acute health impact vs. chronic health
impact +
Model Shape of concentration response curve + +
The effects of both PM and other
correlated pollutants + +
RR in susceptible population + +
Interpolating of exposure data
Inputs  (or measuring exposure population) + +
Measuring of health data + +

The sign of + indicates whether the characterization is or not in the uncertainty matrix.
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Fig. 2. Variation rate of yearly PM10, population, mortality
and death burden in Seoul metropolitan region,
2005~ 2010.
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