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Spatial Heterogeneity and Autocorrelation of Polycyclic Aromatic Hydrocarbons

in the Sediment of Minjiang River in Fuzhou City

CHEN Wei-feng"*, NI Jin-zhi'”’, YANG Hong-yu'”, WEI Ran'”®, YANG Yu-sheng'~

(1. Key Laboratory of Humid Subtropical Eco-geographical Process, Ministry of Education, Fujian Normal University, Fuzhou 350007 ,
China; 2. School of Environmental Science and Engineering, Fujian Normal University, Fuzhou 350007, China; 3. School of
Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract ; Polycyclic aromatic hydrocarbons (PAHs) are a typical persistent organic pollutants in environment. In order to explore the
spatial distribution pattern of PAHs in the sediment of Minjiang River in Fuzhou City, the spatial heterogeneity analyses of PAHs in the
sediment were studied with traditional statistics and geostatistics. The results showed that the variation degree of PAHs concentrations
was moderate, the coefficient of variations ( CV) ranged from 39% to 90% . The nugget/sill ratio of 3-ring PAH concentration was
0.307, which indicated a moderate spatial correlation, while the nugget/sill ratios of other PAHs were less than 0. 25, which indicated
strongly spatial correlations. The fractal dimension values and Moran’s [ values indicated that the spatial heterogeneity of lower-ring
PAHs was stronger than those of high-ring PAHs. Moran’s [ values of three or more ring PAHs decreased with the increase of the
distance. And as the distance ranged from 0 to 25.0 km, their spatial autocorrelations were weaken with the distance. A good
superposition and the approximate isotropic of the semivariogram values in the northeast-southwest, southeast-northwest and east-west
were observed. However, with the effect of water flow, the semivariation values of the PAHs concentrations in the south-north were
different from those in the other three directions. The result of cross-validation showed that the ordinary Kriging interpolation method
can well predict the spatial distribution of PAHs in the sediment of Minjiang river in Fuzhou City. The PAH concentrations
approximately showed a downward trend with the water flow direction.

Key words: spatial variability; spatial correlation; geostatistics; polycyclic aromatic hydrocarbons (PAHs) ; Minjiang River in Fuzhou
City; sediment
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Fig. 1 Schematic map of the distribution of sampling sites
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Table 1  Descriptive statistics of PAHs concentration in sediment/ng-g ~'
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Fig. 2 Trend analysis of PAHs concentrations
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Table 2 Parameters of semivariogram for the concentrations of PAHs in sediment
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Fig. 3 Spatial correlograms of PAHs concentrations in the sediment

of Minjiang River in Fuzhou City
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