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Content Trends of Pollutants in Street Dust of Beijing Along the Urban-Rural

Gradient and Road Density Gradient
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Abstract: In the article pollutant content of 220 road dust samples within the sixth ring road of Beijing have been investigated by using
grid stationing sampling method. The changing characteristics of road nude number per unit area road network density and pollutant
content within buffering areas along urban to rural gradient were also studied. Three following variation trends are presented as each
index varies widely within the research areas. Firstly road nude number per unit area road network density and Cu Cr Pb content
decrease along urban to rural gradient and they decrease sharply in the beginning. Secondly Mn Cd content change a little along
urban to rural gradient and mean value remains stable. Thirdly the content of Ni TOC TN decreases along with the distance
fluctuations in the beginning and their mean values are then rising slowly in the suburbs. The turning point of pollutant content are
found in places 15-20 km away from city center. The article shows that the road index and Cd content are irrelevant and weak
correlations are found between road index TS Mn and pH. And other relevance ranking are described as follows: Cu >TN >TOC >
Pb > Ni > Cr. In contrast with road network density higher correlations between road nude number per unit area and each element are
fond and element pollution of Cu TN TOC Pb Ni and Cr could be indicated by these indicators.
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Table 1  Statistic analysis of element content in street dust ( n =220)
pH 3.58 7.78 11.36 9.23 1.01 1.77 7. 649
TOC/gekg ™! 86. 47 6. 85 93.32  21.04 2.20 11.97 —
TN/g+kg ™ 4.32 0.18 4.50 1.19 1.56 2.68 —
TS/g+kg ™! 2.37 0. 16 2.53 0. 87 0. 59 0. 61 —
Cd/mgekg ™! 3.94 0. 06 4.00 0. 47 4.71 27.82 0.22% 0.6% 19
Cr/mgekg ™! 180. 94 41.22 222. 16 77.45 1.94 6.92 90® 2509 3009
Cu/mg-kg ! 221.96 12. 86 234.82 64.23 1.27 1.41 359 200® 400%
Mn/mgekg "' 3658.68  372.58 4031.26  591.44 9.10 92.36 —
Ni/mgekg ! 90. 12 9.21 99.33 23.70 3.01 15.04 40% 60 200%
Ph/mgekg ! 244. 40 11.62  256.02  50.40 3.09 11.58 352 350% 500%
/ +km~? 110.19 0. 64 110. 83 29.78 1. 17 0.85 —
/km *km 2 34. 49 1.30 35.78 10. 49 1.05 1. 66 —
N pH . @~ (GB 15618-1995) » ; @
;@ : ;@
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Table 2 Best fitting function of each item along
the urban—rural gradient
R
pH y=0.018x +8.916 0.123 0. 909.
TOC y =0.06x% —2. 50x +40. 10 0.63 Cu~ TN. TOC. Pb. Ni. Cr
™ y=2.82470% 0. 465 0.01 ;TS\ Mn 0.05
TS — _
; H
Cd —_— J— L} p
Cr y =114, 657016 0.319 Cd
Cu y=-42.3 In(x) +171.1 0.787 . Cu>TN
M — — :
! , >TOC >Pb > Ni > Cr.
Ni y =0.046x" -2.031x +41. 30 0. 326
Pb y= 213 In(x) +103.7 0.511 .
y=-26.6 In(x) +94.83 0. 899 TOCIN-Cu Cd-Mn
y= —6.56 In( %) +26.26 0. 841
1) <~ (R?<0.1)
3 D (n=220)
Table 3 Pearson correlations of road indices and element contents in urban street dust( n =220)
pH TOC TN TS Cd Cr Cu Mn Ni Pb
1
0.909™ 1
pH -0.146"  -0.166" 1
TOC 0.499™  0.454™ 1
TN 0. 557 0.532°% —0.199™ 0.754™ 1
TS 0. 146" 0.369™ 0.250™
Cd 1
Cr 0.326™  0.344™ 0.386™  0.425™ 0.197* 1
Cu 0. 649 0.631° —0.182™ 0.575™ 0.640™ 0.206™ 0.487™ 1
Mn 0.151" 0.195* 0.583™ 0.223* 1
Ni 0.413™  0.346™ 0.363™  0.4337 0.197 0.4717*  0.443™  0.235™ 1
Pb 0. 426 0. 426 0.275™  0.3417™ 0.2407  0.189™  0.404* 0.243* 1
1) * P<0.05 * % P <0.01
2.4 ( natural break jenks) 5
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Table 4  Statistic results of road indices in each level

4

/

1 69 6.79 6.37 0.63 13. 69 13. 06
2 58 20. 75 21.97 14. 01 27.39 13.38
2 3 46 35. 14 35.35 28.03 44.59 16. 56
*km
4 25 54.85 53.18 45.22 65. 61 20. 38
5 22 84.67 82.17 70. 38 110. 83 40. 45
220 29. 65 23.57 0.63 110. 83 110. 2
1 68 4.37 4.34 1.30 6.56 5.27
2 61 8.85 8.79 6. 67 10. 96 4.29
_2 3 53 13.16 13. 15 11.10 15.49 4.39
/kme*km
4 28 18.19 18.24 15.77 20. 96 5.19
5 10 26. 49 24. 45 22.72 35.78 13. 06
220 10. 49 9.82 1.30 35.78 34.49
3 4 3 . TOC. TN. Cu \
; Ni. Pb
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) 3
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Fig. 3 Box plot of pH and element concentrations at five road length density levels
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Fig. 4 Box plot of pH and element concentrations at five road note density levels
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