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Fig. 2 Least-square fitting of the bimodal distributions of anthracene and pyrene in surface soil from
Tianjin with double Gauss curves
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Geometric means and standard deviations of anthracene and pyrene in topsoil from Tianjin.

The results are based on different techniques of population classification (unit: ng/g)
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Fig. 3 Sub-populations of anthracene (3. 29 std) and

pyrene (1. 96 std) based on standard deviations of their

log-normal distribution (solid and open symbols

represent high or low value population, respectively)
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Frequency distributions of anthracene and pyrene
in the topsoil of Tianjin

DUAN Yong-hong, LI Ben-gang, TAO Shu, WANG Xue-jun,
XU Fu-liu,CAO Jun,LIU Wen-xin
( Laboratory for Earth Surface Processes, College of Environmental Sciences,

Peking University, Beijing 100871, China)

Abstract: Frequency distributions of contaminants in special medium can reflect from one
profile its macroscopic statistic characteristics, and can also supply necessary basic infor-
mation for the classical, multivariate and spacial statistic analysis, so as to ensure basic
needs to all kinds of methods for statistic analytical data. So for special studies on statistic
distribution characteristics of PAH content with large numbers of specimen in a vast re-
gion have been rarely seen. Characteristics of frequency distributions of anthracene and py-
rene in the topsoil of Tianjin, China, which was polluted seriously by PAHs, were studied
based on frequency analysis, K-Means clustering and least-square fitting. It was demon-
strated that both anthracene and pyrene, especially the former, are bimodally distributed.
Double gaussian function can be used to fit the empirical distribution well after log-trans-
formation, suggesting the presence of two independent lognormally distributed populations
for either anthracene or pyrene. The geometric means of the two populations were 2. 73+
2.17 ng/g and 26.52 &= 1.55ng/g for anthracene and 11.05 £ 2. 11ng/g and 82.52 &
3. 24ng/g for pyrene. Hereby, the research which adopts two-division-methods and three-
division-methods indicates: that the spatial separation of the two pyrene populations is ex-
plicitely illustrated by symbol mapping, showing that the indiviudals of the high value
population clustered in urban, near-suburb, and newly developed industrial areas. For an-
thracene, there is a tendency of local clustering. Besides, the similarity between the spa-
tial distribution patterns of pyrene and pyrene/benzo[a]pyrene ratio suggests that the du-
al-modal distribution of pyrene was emission-source related. Fitting and separating meth-
ods of multi-modal distributions mentioned above provided methodological grounds for

deep probing into their differences and origins of the distributive characteristics of different

PAHs.

Key words:soil; PAH; anthracene; pyrene; multi-modal distributions





