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Fig. 1 Map of the study area and sampling sites
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Tab. 1 Distribution of air pollutant comcentrations and correlation matrix with their impact factors
NO; SO, O3 NDVI
NO. 1. 0000
SO, 0.4786 1. 0000
O3 —0.3217 —0.3070 1.0000
A 0.5934 0.6167 —0.2129 1.0000
( ) 0.2210 0.4199  —0.3456  0.5691 1. 0000
0.5098 0.4376 0.0011 0. 8368 0.4921 1. 0000
0. 3692 0.3172  —0.2460 0.7402 0.6679 0. 8300 1. 0000
NDVI —0.7726 —0.5074 0.3265 —0.7040 —0.2596 —0.6151 —0.4318 1.0000
NO; 1. 0000
SO, 0. 2909 1. 0000
B O3 —0.8298 0.0283 1. 0000
( N 0. 8204 0.4407  —0.5591 1. 0000
N N 0.7102 0.5835 —0.4269 0.8660 1. 0000
) 0.6912 0.6019  —0.4606 0.7784 0. 6825 1. 0000
0.5126 0.8416  —0. 2050 0.7130 0. 7785 0. 8358 1. 0000
NDVI —0.8126 —0.2955 0.6162 —0.8108 —0.7270 —0.7819 —0.5783  1.0000
NO, 1. 0000
SO, 0. 8332 1. 0000
03 —0.8595 —0.6199 1.0000
C 0.7195 0.7161  —0.5602 1.0000
( ) 0. 8695 0.8366  —0.7424 0.9124 1. 0000
0.7478 0.7759  —0.6106 0.7108 0. 8318 1. 0000
0.5472 0.5597  —0.6305 0.5486 0. 6594 0. 8053 1. 0000
NDVI —0.7535 —0.6695 0.4439 —0.6811 —0.7547 —0. 5647 —0.1152 1.0000
, NO, SO, 0.5
0.5, NO, N
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A quantitative analysis on spatial distribution of the
pollutants in the urban air and their impact factors based on
geostatistics and GIS: A case study of Hangzhou city

WANG Wei-wu', CHEN Chao®
(1. Institute of Urban Planning Engineering and Information Technology,
Zhejiang University, Hangzhou 310058, Chinaj;

2. Hangzhou Environment Monitoring Center Station, Hangzhou 310018, China)

Abstract: Urban air pollution is produced in the process of all kinds of human activities
such as industrial production, living and traffic. Rapid urbanization processes result in the
increasing of the kinds and concentration of the pollutants in the air of built-up area. By
taking streets and towns as the basic spatial analysis unit, the concentrations of sulfur
dioxide, ozone nitrogen dioxide and some factors influencing urban air pollutions in Hang-
zhou such as population density, percentage of road area, built-up area,surface temperature
and NDVTI are mapped and computed based on ordinary kriging., GIS and RS in this paper.
The relativity between the concentration of three pollutants and their influencing factors
are quantitatively evaluated by integrating spatial correlation analysis, and the
characteristics are obtained by overlay of the ranked data layers. The results show that in
downtown (including Shangcheng, Xiacheng, Gongshu), Xihu and Jianggan, the spatial
relativity between three air pollutiants and their impact factors have spatial heterogeneity.
Among the three pollutions, the spatial distributiants of NO, is firstly influenced by the
distribution of impact factors; SO, is secondly, and O; is thirdly. The overall degree of air
pollution outdoor in Hangzhou is the highest in downtown and the lowest in Xihu. The
strong spatial heterogeneity is the main characteristic of the distribution of the air
pollutants in the built-up area. The two main aims of the quantitative analysis on spatial
distribution of urban air pollutions and their influence from other factors are to provide the
scientific basis for establishing pertinently the reasonable countermeasures to mitigate
urban air pollution and putting forward the effective measures for the prevention and

control of air pollution.

Key words: ordinary kriging; spatial relativity; urban air pollution; impact factor; Hangzhou
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Fig.2 The spatial distribution of three air pollutants in Hangzhou city and their key impact factors



