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Fig. 2 Experimental variograms/ cross-variograms (dots) and their LMC fits (line) of PAHs contents
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Tab. 1 Fitting results of experimental variograms/cross-variograms (spherical models)

(km) (km)
Nap 1. 50000 2. 15000 0. 29000 9.02 51.96
Phe 0. 36000 0. 12000 0. 22000 7.06 52.94
Nap-Any  0.01100 0. 00700 0. 01000 7.06 50. 00
Nap-Fle 0. 61000 0. 49000 0. 51000 7.06 53.92
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Tab. 2 Correlation coefficients of 16 prior PAHs at nugget effect structure
Nap Any Ane Fle Phe Ant Fla Pyr Baa Chr Bbf Bkf Bap Ilp Daa DBgp
Nap
Any ++
Ane ++ ++
Fle ++ ++ ++
Phe ++ ++ ++ ++
Ant ++ ++ ++ ++ ++
Fla. ++ ++ ++ ++ ++
Pyr ++ ++ ++ ++ ++ ++ ++
Baa ++ ++ ++ ++ ++ + ++ ++
Chr ++ ++ ++ ++ ++ + ++ ++ ++
Bbf ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Bkf +4+ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Bap ++ ++ ++ ++ ++ + ++ ++ ++ ++ ++ ++
np ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Daa ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Bep ++ ++ ++ ++ ++ ++ +4+ ++ ++ ++ ++ ++ ++ ++
(5~10km) 3
o , , Nap,
Fle Ant, Bbf, Bgp .
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R PAHs R
s
PAHs R s 23] | .
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Tab.3 Correlation coefficients of 16 prior PAHs at short-range structure

Nap Any Ane Fle Phe Ant Fla Pyr Baa Chr Bbf Bkf Bap Ilp Daa Bgp
Nap
Any
Ane ++
Fle ++ ++ ++
Phe ++ ++ -+
Ant
Fla ++
Pyr ++ ++ ++
Baa ++ ++ ++
Chr ++ ++ ++ 4+
Bbf ++ ++ ++
Bkf + ++ ++ ++ ++ ++
Bap ++ ++ ++ ++ ++ ++ ++
Ilp ++ +
Daa + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Bgp ++ ++ + ++ ++ ++ ++

4 16
Tab. 4 Correlation coefficients of 16 prior PAHs at long-range structure

Nap Any Ane Fle Phe Ant Fla Pyr Baa Chr Bbf Bkf Bap Ilp Daa Bgp
Nap
Any ++
Ane ++  ++
Fle ++ ++ ++
Phe ++ ++ ++ ++
Ant
Fla. ++ ++ ++ ++ ++
Pyr ++ ++ ++ ++ ++ ++
Baa ++ ++ ++ ++ ++ ++ A+
Chr ++ ++ ++ ++ ++ + 4+ ++
Bbf ++ ++ ++ ++ -+ + 4+ ++ ++
Bkf ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Bap ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Inp ++ ++ ++ ++ ++ —— ++ ++ ++ ++ ++
Daa ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
Bgp ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

(10~50km) 4, 16 PAHs
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Multi-scale spatial characteristics of topsoil PAHs in Tianjin area

LIU Rui-min', WANG Xue-jun', TAO Shu', SHEN Wei-ran®,
QIN Bao-ping®, SUN Ren*, ZHANG Wen-ju*
(1. College of Environ. Sci., MOE Lab. of Earth Surface Process, Peking University, Beijing 100871,

China; 2. Tianjin Environ. Protection Bureau, Tianjin 300191, China)

Abstract: With the increase of population and the development of agriculture and industry,
our human beings are facing more and more serious environmental problems. Polycyclic
aromatic hydrocarbons (PAHs) are one of the important global pollutants. Using the
method of factorial Kriging, the spatial scale-correlation structure among the 16 types of
topsoil PAHs in Tianjin area is discussed in this paper. The results revealed that the pollu-
tion process of topsoil PAHs in Tianjin area can be attributed to three spatial scales: nug-
get scale (0~5km), indicates minor spatial variability which is less than the sample inter-
val; small scale (5~ 10km), indicates local spatial variability; and large scale (10 ~
50km), indicates regional spatial variability. Significant differences in spatial correlations
at different spatial scales among PAHs compounds have been identified. In a word, there
exist spatial scale-correlations among these 16 PAHs. This analysis can help to identify
the sources and migration/transformation law of the PAHs pollutants in the environment.
On the nugget scale, the principal origin of the PAHs may be petroleum source. Because of
the errors of determination, the analysis of nugget scale may not reflect the real situation.
On the small scale, the principal origin of the PAHs may be the burning of fossil fuels. On
the large scale, the principal origin of the PAHs may be the regional deposit from atmos-
phere.
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