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Table 1 Statistical description of 9 groups of 181 sampling sites classified based on locations and PAH levels (ng g ')

1

Sample Distribution Standard
Group Group name Minimum  Maximum Mean Outlier
size characteristics deviation
1 5 931 2410 1570 91 0
Northem discree sites with high level Discrete sites
2 6 907 3010 1630 94 0
Southern discrete sites with high level Discrete sites
3 8 519 9% 09 130 1
Discrete sites with high level for cosine cluster Special dicrete sites
4 29 610 4480 1840 25 1
Urban-suburb high level area Continuous area
5 6 862 5190 2430 1780 0
Tanggu-Hangu high level area Continuous area
6 7 19 961 575 266 2
Uibansubutb discrete low level sites Discrete sites
7 33 207 1020 496 212 3
South bw level area Continuous area
8 & 218 7N 459 148 0
Noith low level area Continuous area
9 1 598 598 598 0 0
Tanggw Hangu dicrete low level sites Discrete sites
1) PAHs 800 ng g~ ! 800 ng g~ ! , 800 ngg™ ! Outlier

was defined as those with the total content of 16 PAHs lower than 800 ng ¢ 'in high level group or higher than 800 ng ¢ ! in lov level group. For the 3th group,
the outlier was defined as those with the total content of 16 PAHs higher than 800 ng g~ !

2
Table 2 Three categories of sample sites based on anova and multiple comparson
Group Asso-
Tt
. 8 7 6 3 1 2 4 5 ciated probabil ity
Sample size 86 3 7 8 5 6 29 6
1 Class 1 459 49 5715 699 0.77
2 Class 2 1570 1680 1840 0.53
3 Class 3 2430 1.00
Comresponding area South-north low level area Uthan-suburb second- Tanggu-Hangu
arily high level area high level area
2 ,
489 £ 180 3
ng g ' 1780 *86Ing g ! 2430 £1780ng g~ ! ( : )
7845 3 ,
) 1 ) 1

78
, , 119,29 6
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00230 0. 0 29%,, © BIBE6 MR{EBLA 6 southern discrete sites with high level
2 5009 + RAHKRIZER 8 EARL A 8 discrete sites with high level for cosine cluster
o © glasyH 29 x ﬁiﬁﬂ?ﬁﬁ{ﬁlz 6 A 6 continuous sites within Tanggu-Hangu high level area
AV +f AA o TP O R EX 29 & 29 contmuous sites within Urban-suburb high Tevel area
w 3l * © W FRLIERRE A X N K& 81 5 discrete low level sites within Urban-suburb high level area
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% RIEBMEAEIX 33 /X 33 continuous sites within South low level area
o JLEBMEIE X 86 & 86 continuous sites within North low level area
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Fig 1 Spatial dstribution of 9 groups and 3 categories in Tianjin
2.3 )
, PAHs 16 PAHs ( 3
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Table 3 Aveaage ontents of 16 PAHs in 3 different areas in Tianjin (ng g ')

PAHs
Mean of
Three areas nap any ane fle phe ant fla pyr baa  chr bbf bkf  bap ilp daa  bgp total PAHs
Tangga Hangu 822 161 143 27.0 325 289 316 20 7.8 124 18 750 746 703 2.0 7.1 2430

high level area

Urban-suburb secor- 579 16.5 11.5 20.6 223 313 216 149 549 M6 101 924 743 656 4.7 6.9 1840
darily high level area

Sout k- north 185 6.52 1.98 4.81 354190 21.4 147 399 143 37.9357 367 261 774 18.0 469
bw level area
:16  PAHs Note: The Chinese terms of PAHs refer to the Materials and Methods
16 PAHs ant
(5%) , nap fle phe ,
fla pyr baa  chr 7 ,
,any ane bbf bkf bap ilp daa bgp 8 2
nap any ane fle phe ant fla pyr baa chr bbf bkf bap ilp daa bgp
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Fig. 2 Relative quartities of 16 PAHs in 3 different areas in Tianjin
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SPATIAL DISTRIBUTION AND SOURCES OF PAHs IN TIANJIN S TOPSOIL
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Abstract Cluster analysis, anova, and multiple camparison were used to investigate the spaial distribution pattern of

PAHs in the surface soils of Tianjin. It was revealed that the studied area can be categorized mto three sub- area with similarity in

PAH level and profile within each category, i. e. the Tanggw Hangu area with the hightest in PAH level, the urbar suburb area
with the relatively high in PAH level, and the rural area low in PAH level. In addition to PAH contents in the soil, the profile

of 16 PAH compounds dist inguished from one area to another. It was demonstrated that coal combustion is the only major source

to the PAHs in the rural area, while vehicle emission as well as other industrial adivities add more PAHs to the other two area in

addition to input from al cambustion.
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