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Abstract

Missing or incomplete data in short or long intésvia a common problem in measuring air pollution.
Severe issues may arise when dealing with missatg fbr time-series prediction schemes or mean
analysis. This study aimed to develop a new regmessnputation framework to impute missing
values in the hourly air quality data set of Teheamd enhance the applicability of Tehran Air
Pollution Forecasting System (TAPFS). The propdsaahework was designed based on three types
of features including measurements of other stafidRF and CAMXx physical models. In this
framework, elastic net and neuro-fuzzy networksenaficiently combined in a two-layer structure.
The framework was applied on Tehran's air pollutimonitoring network. The hourly imputing
results of the suggested method were seen to leisupo existing methods according to statistical
criteria such aRMSE MAE and R-values. AverageR-values of 0.88, 0.73, 0.76 and 0.81 were
obtained forO;, NO, PM, s andPMy,, respectively. The measurements of other statiansthe main
predictive power with a modest increase for the pligsical models. The benefit of the models was
somewhat higher for stations on boundaries of mang network. In addition, the central stations
had better performance than the boundary statiod&a approximately 0.05 increase was obtained in
averageR-value.

Key words— urban areas, regression imputation, elastic né&syoANFIS, air pollutants,
concentration retrieval, Tehran Air Pollution Fastng System.

1 Introduction

Air pollution is a major environmental and humaraltie concern worldwide, in particular in cities
where pollutant sources are concentrated [1]. Aprarh its major environmental risks to human
health, it has adverse impacts on the ecosystem.u$a of fossil fuels in most industries, transport
and energy production can be considered as ther majoce of atmospheric pollution [2]. One of the
primary tools to assess air-pollution patternshi®igh continuous monitoring of ambient pollution
levels. To accomplish this, numerous physiochemieethods have been developed and air quality
monitoring (AQM) station networks have been estditeld worldwide [3]. Missing or incomplete data
is a common problem in AQM pollutant measuremehjsata can be missing in long chunks due to
a critical failure or in short intervals due tor Bxample, calibration, maintenance or temporamygso
outages. Major causes for missing air pollutanadatlude monitor fluctuation and errors, power
outage, computer system crashes and filter chd@ges

Aside from the reasons associated with missing, dasagontinuities pose a significant obstacle for
time-series prediction schemes, which generallyireccontinuous data as a condition for their use.
Incomplete data may lead to three major issuesf{ifdtas data loss, which consequently leads §3 lo

of efficiency. Second, there are several complcetirelated to data handling, computation and
analysis, due to the irregularities in data striectand impossibility of using standard softwares.
Third, and most importantly, the results may beséih due to systematic differences between
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