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Spatial Distribution and Risk Assessment of Insecticides in Surface Soil from a

Rapidly Urbanizing Region
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(1. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou

510640 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: To examine the distribution patterns of organic contaminants in rapidly urbanizing regions the levels and spatial distributions
of 19 overlooked insecticides i. e.  phenyl-pyrazole class ( fipronil) chlordane endosulfan nonachlor hexachlorobenzene
heptachlor dieldrin aldrin endrin methoxychlor and their metabolites were examined in 229 soil samples collected from the Pearl
River Delta ( PRD) and surrounding areas. The results indicated that higher insecticide levels distributed in the central PRD  while
lower levels congested in the surrounding areas. The similar spatial patterns between the levels of insecticides and economic prosperity
or population density demonstrated that social-economic factors may have dictated the spatial patterns of insecticides. In addition the
changing of land-use types during urbanization processes e.g. historical plowlands have been converted into residential landscapes
resulted in high concentrations of banned insecticides in metropolis of the central PRD. Source diagnostics indicated that new inputs of
technical chlordane products existed in the PRD and surrounding areas. Fipronil was degraded into fipronil sulfone and fipronil sulfide
in most soil samples because of its low halfdife in soil. Finally a risk assessment of 19 insecticides in soil for human health suggested
that six samples collected from the major administrative districts with dense population had potential cancer or non-cancer risk to human
health. Therefore these overlooked insecticides should be concerned in future environmental research.
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Table 1  Detection frequencies concentrations and recoveries of 19 insecticides in soil from the Pearl River Delta and surrounding areas
+SD
DF /% C ) £SDC ) +SD/%
/ngeg /ng*g
11 nd* ~3.2 0.11 £0.29 56 12
A 5.2 nd ~2.7 0.08 £0.34 88 +20
B 3.9 nd ~ 62 0.30 £4.1 73 15
v- 12 nd ~6.4 0.13+£0.48 82 11
o= 13 nd ~36 0.63 £3.0 90 £19
21 nd ~19 0.44 £1.7 63 £ 14
0.9 nd~1.1 0.01 £0.10 60 +17
11 nd ~2.7 0.12 +£0.36 5211
11 nd ~3.0 0.12+0.38 71 £23
11 nd ~6.7 0.21 £0.74 76 18
5.2 nd~1.4 0.07 £0.16 68 +17
- 11 nd ~12 0.26 £1.3 88 +20
- 26 nd ~30 0.67 £2.6 90 +27
5.2 nd~1.8 0.08 £0.18 58 16
a- 4.8 nd ~ 88 0.46 =5 86 £28
B- 23 nd ~28 0.58 £2 104 +23
5.4 nd ~6.5 0.15+0.62 88 +24
9.0 nd ~6.5 0.16 £0.58 72 15
14.1 nd ~13.3 0.30 £1.25 72 +18
bf 38 nd ~ 65 3.2+6.7
ef 66 nd ~ 88 1.74 £6.7
3 ocpt! 87 nd ~90 4.329.2
S, Fipef 14.9 nd ~21.3 0.62+2.1
S, |, Insecticide’ 88 nd ~90 4.919.5
a) ;i b) Y- a-— . N B. . . N N ;
c) a- B- N N ;v d) a- B-  y- a— N A B. N
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Fig. 2 Soil insecticide concentrations in different land-use types

in the Pearl River Delta and surrounding areas
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Fig. 3  Concentrations of different classes insecticides in fifteen

administrative districts from the Pearl River Delta and surrounding areas
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Fig. 4 Map of spatial distributions of 19 insecticide concentrations in soil from the Pearl River Delta and surrounding areas
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