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A Review of Multi-Scale Studies on Spatial Variation of the Lead ( Pb)

Concentration in Urban Soils
YANG Meng', LI Feng-ying', DIAO Yi-wei’, WU Dan'

(1. Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, School of Environmental Science and
Engineering, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. School of Atmospheric Physics,
Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: The accumulation of Pb in urban soils is still apparent in China, and scientific assessment and management of risks from Pb-
contaminated soils is necessarily based on contamination levels and extent evaluated accurately. Lead concentration in urban soils has a
strong spatial variation and complex spatial structures. Carried out in a single spatial scale, most current investigations cannot
comprehensively reveal characteristics of spatial structures, and did not promote more scientific assessment and management of risk.
Exploring a new method which can help identify the overall spatial structures is needed. To achieve this aim, this paper firstly
investigated the factors linked to the spatial variability of Pb concentration in urban soils, and three major factors were identified:
various pollution sources, hierarchical pollution processes and heterogeneous urban landscape. These factors were form a nested
hierarchical spatial structure with three spatial levels. Based on the conceptual spatial structure, we proposed a method framework
guided by geostatistical theory and focused on linear mixed model (LMM). This proposed framework can divide the nested hierarchical
spatial structures of Pb concentration in urban soils into three levels: global trend, random variation with spatial autocorrelation, and
outliers. Two recommendations were given to promote the multiple-scale investigation in spatial variation of soil Pb contamination in
urban area including: finding more efficient sampling strategy and determining the characteristic scale.
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Fig. 1 Representation of the simplified and hypothetical distribution of Pb concentration in urban soils
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Fig. 2 A method framework to identify multi-scale spatial variation of Pb contamination in urban soils
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Table 1

Sampling method adopted and spatial structures revealed by studies on Pb concentration in soils of different cities

e FRE Ty s 23 [B) 25 FA R
HFEIX X R FE ik
/km’ R SR R FEsg  BRFHR L FE/km
),/ km
A U T g AL L X 20 RYhEE 0.15 54 0.251 0.256 21 [61]
AR 723 BE AL AE 1 273 0.072 0.682 —b [20]
BT A2 X (CRIX) 134 Ryt 0.5 152 0.704 0.285 43 [62]
HTHTI S S A X 15 RGUHEE 0.3 24 1.373 0.898 3.2 [44]
R 1074 ARG 2 268.5 0.340 0.227 24 [57]
ZERT AR 75.4  RGUHhEE 1 75 0.180 0.641 2 [57]
K 9 Sr AR 0.5 126 0.348 0.5 7.19 [63]
Kb 11819 Rl ALAAR 5 — 0.778 0.315 14.65 [64]
FETIHIX 100 AREMEAE SR 0.4 63 0.632 0.287 0.13 [65]
BRI BAT AR B IX 1112.84  RGHee 2 260 0.568 1 — [43, 58, 66 ]
BRACIX 54.76  RGuiMEE 1.58 22 0.262 0.5 2.92  [43, 58, 66]
P47 X 370.75 ARGkt 1.61 133 0.622 1 — [43, 58, 66]
FEBEIX 687.39  RGAhAE 2 105 0.341 0.201 30.95 [43, 58, 66]
I R AR X 0.35  FRGmEE 0.06 100 0.379 0.5 0.032 [43, 58, 66]
PP Tsfahan 700 oy I hRE 1 158 0.404 0.742 — [41]
K BT 1049 Bl AL AL 0.5 173 0. 600 0.228 — [67]
4 HH: TIskenderun 70 FaN=Eiiikes 0.5 102 2.244 0.105 18.6 [68]
B KA Calabria 92 R ML A 0.5 149 1.335 0.37 1.84 [69]
L PR Tl X 39 ARG 1 93 1.279 0.863 1.48 [70]
iR 375 ARG 1.12 — 0.853 0.57 14.19 [71]
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