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Assessment of Sampling Sites using a Ranking Method for Toxic Element Concentrations of
Fine Particles (PM,s) and Coarse Particles in Ambient Air

Masayuki KURITA", Norio OHASHI" and Shin-ichi UEHARA"

Urban ambient particulate matter is divided into two groups according to particle size distribution:
fine particles (FP), called PMss, less than 2.5 um in aerodynamic diameter, and coarse particles (CP)
between 2.5 and 10 pm in aerodynamic diameter. The aim of this study was to estimate concentrations of
toxic elements in FP and CP, and to assess sampling sites by a ranking method for the toxic levels. In FP
and CP samples collected at seven sites in Tokyo between May 2002 and March 2003, sixteen toxic
elements were determined. The toxic element concentrations ranged from values less than 0.01 ng/m?in
cadmium concentrations of FP to about 1,200 ng/m3 in aluminium and iron concentrations of CP. In view
of the wide range of concentrations, a method for ranking the concentrations of toxic elements without
assumption of normality was useful to assess toxic levels of sites. Using the ranking method for all the
sixteen element concentrations in FP or CP sampled during the period, we obtained a rank order of each
element for each site. To integrate toxicity information, reranking among the ranks and summing of the
sixteen toxic elements of each site, provided simple and clear standings for these sites. This ranking
method for toxic element concentrations of ambient particles will be a good tool for evaluating a series of

sampling sites in the light of integrated information on the health hazard.

Keywords toxic element, fine particles (PMa.5), coarse particles,
ranking method, assessment, urban ambient particulate matter
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Fig. 1. Variation of Mass Concentrations for Coarse and Fine
Particles at Seven Sites in Tokyo from May 2002 to
March 2003. Data at Machida site January 2003 are not
shown for pump trouble.
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Fig. 2. Box Plots for Ratio of Coarse Particles Mass to Fine
Particles Mass at Seven Sites. Boxes, 25th-75th
percentiles; whiskers, 10th-90th percentiles; solid lines,

medians.
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Fig. 3. Variation of Al Fe, and Ti Concentrations in Coarse and Fine Particles collected at Seven Sites in Tokyo from May 2002
to March 2003. Left column, in coarse particles; right column, in fine particles. Data at Machida site January 2003 are not
shown for pump trouble. —3— Ohshima; —A— Ome; —X— Kodaira; —X— Machida; —@— Ota; —+— Adachi; —<— Shinjuku.
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Fig. 4. Variation of As, Cd, and Pb Concentrations in Coarse and Fine Particles collected at Seven Sites in Tokyo from May 2002
to March 2003. Left column, in coarse particles; right column, in fine particles. Data at Machida site January 2003 are not
shown for pump trouble. [0 Ohshima; —A— Ome; —X— Kodaira; —X— Machida; —@— Ota; —+— Adachi; —<— Shinjuku.
Fig.3
8.6 pg/m? 2.3 ng/m3
As Cd 50 ng/m3 Pb
10 1
2)
C/F 2002 8
Fig.4 6
C/F 10
Fig.2 C/F 0.22 1.00
0.6
6 C/F 10)
0.3 11) 12)
6 C/F
Fig.5-6
Al- Fe-Ti
C/F 1 2 Fig.5
2. AERRREDLEH As-Cd-Pb C/F
Al Pb 16 0.2 Fig.6
As - Cd- Pb
1,200 ng/m3
Al Fe 10 1 Mn C/F
Ti 0.4 0.6



Coarse/Fine ratio

Coarse/Fine ratio

Coarse/Fine ratio

5

Al o
4
3

o
2 T %
14 o
(¢]

0 T T T T T T

Ohshima Ome Kodaira Machida Ota Adachi  Shinjuku
5

Fe o o

4
3
2 -
1 ) %
0 T T T T T T

Ohshima Ome Kodaira Machida Ota Adachi  Shinjuku
5 0

Ti
4 -

(e]

3 o
| %
14
0

T T T T T T
Ohshima Ome Kodaira Machida Ota Adachi  Shinjuku
Sampling Site

Fig. 5. Box Plots for Ratio of Al, Fe, and Ti Concentrations in

Coarse Particles to the Concentrations in Fine
Particles at Seven Sites. Boxes, 25th-75th percentiles;
whiskers, 10th-90th percentiles; solid lines, medians.
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Fig. 6. Box Plots for Ratio of As, Cd, and Pb Concentrations
in Coarse Particles to the Concentrations in Fine

Particles at Seven Sites. Boxes, 25th-75th

percentiles;

whiskers, 10th-90th percentiles; solid lines, medians.
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Fig. 7a. Comparing Ranks among Sampling Sites based on the Lowest Concenrations of Al to Pb
in Coarse Particles collected between May 2002 and March 2003.
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Fig. 7b. Comparing Ranks among Sampling Sites based on the Lowest Concenrations of Al to Pb
in Fine Particles collected between May 2002 and March 2003.



Table 1. Reranking among Ranks summed up for
Sixteen Elements in Coarse and Fine Particles
collected at Seven Sites.

Site Coarse Fine
Ohshima 18 (1) 23 (1)
Ome 35.5 (2) 43 (2)
Kodaira 91.5 (7) 65.5 (4)
Machida 73.5 (4) 84.5 (6)
Ota 81.5 (5) 90.5 (7)
Adachi 91 (6) 84 (5)
Shinjuku 57 (3) 57.5 (3)

*Numbers in parentheses are ranks in a group.
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