Accepted Manuscript

A performance assessment and adjustment program for air quality monitoring
networks in Shanghai

Laijun Zhao, Yujing Xie, Jiajia Wang, Xiang Xu
PILI: S1352-2310(15)30411-8

DOI: 10.1016/j.atmosenv.2015.09.069
Reference: AEA 14150

To appearin:  Atmospheric Environment

Received Date: 24 February 2015
Revised Date: 25 September 2015
Accepted Date: 27 September 2015

ATMOSPHERIC
ENVIRONMENT

Please cite this article as: Zhao, L., Xie, Y., Wang, J., Xu, X., A performance assessment and
adjustment program for air quality monitoring networks in Shanghai, Atmospheric Environment (2015),

doi: 10.1016/j.atmosenv.2015.09.069.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.



http://dx.doi.org/10.1016/j.atmosenv.2015.09.069

[EY

O o NOoOY UL b~ W

10

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34

35
36

A performance assessment and adjustment program for air quality

monitoring networksin Shanghai

Laijun Zhad' 2 Yujing Xie*”", Jiajia Wan§ 2 Xiang X
Author family names: Zhao, Xie, Wang, Xu

!Sino-US Global Logistics Institute, Shanghai Jiand University, Shanghai 200030, China
Antai College of Economics and Management, ShanfjaaiTong University, Shanghai 200052,
China

3School of Management, Shanghai University, Shan2®@d44, China

‘Corresponding author. Tel.: +86 13817685469; fag6 (21) 62932117.

E-mail address: xieyujingyw@163.com (Y.-J. Xie)iliMg address: School of Management,
Shanghai University, Shanghai 20042&R China

Abstract

In this study, we evaluated the performance of §hars air quality monitoring network
(AQMN) using principal components analysis, an gasient method, and cluster analysis. Our goal
was to improve the utilization of monitoring staitsoand evaluate Shanghai’s air quality more
comprehensively and accurately. Specifically, Wwed@ntified similar pollution sources or behaviors
in the monitoring areas; (ii) identified redundanbnitoring stations and re-evaluated the AQMN’s
performance without them; and (iii) proposed adpesits to the AQMN. We used data on
particulates less than 2.5 um (Pyand 10 um (PM) in diameter, sulfur dioxide (S) nitrogen
dioxide (NQ), ozone (@), and carbon monoxide (CO) at stations in and radoshanghai from 1
January to 22 August 2014. For each pollutant, veeiged the monitoring stations into clusters
based on their different pollution behaviors, révearedundancy and inefficiency in the current
AQMN that resulted from the concentrated statiostriiution and similarity of the monitoring
environments. The analysis results showed tha¢ test redundant stations in the current AQMN of
Shanghai. Furthermore, we proposed adjustmentshémdghai's AQMN: transfer four redundant
stations and build a new station in the directiohsghe Taicang Experimental Primary School,
Kunshan Zhenchuan Middle School, Suzhou IndusBak, Wujiang Industrial Zone, and Jiaxing
Monitoring Station. Our analysis suggests thagddition to industrial, transportation, construntio
and population influences inside Shanghai, extepudiutants significantly affect Shanghai’s air
quality. Therefore, it is necessary to jointly peav and control regional air pollution both in
Shanghai and in neighboring cities.

Key Words. Air quality monitoring networks, Principal compongranalysis, Assignment method,
Cluster analysis

1 Introduction

In recent years, severe large-scale and continbazs has repeatedly affected central and eastern
China. In early December 2013, the most serious Iflaased on levels of particulates smaller than
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