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Design and Development of GIS-based Air Quality Information
System for Ubiquitous Public Access

ABSTRACT

Urbanization and industrialization have led to a severe deterioration in urban air qualities. As an air pollution is closely associated with
human health, citizen has a growing concern about the air quality policy to improve their residential environment. Due to the recently
advance in web- and mobile computing technologies, citizens can easily access various air quality information and public authorities
utilize the social media service to communicate citizens with air quality issues. Also citizens’ participation and role has been increased
to improve urban air qualities. Thus, to meet the technical and societal changes, a GIS-based air quality information system is
developed based upon the Ubiquitous Public Access (UPA) model in ISO19154. The proposed system employs the context information
model to provide air quality information depending on citizens’ health conditions and locations. Also, citizens can present their
perceptions of an air quality at their current location Public authorities can thus utilize the citizens’ perceptions when establishing new
air quality policies.
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Fig. 1. Conceptual Overview of Air Quality Information System
under UPA Environment
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Fig. 2. Use Case Diagram for Air Quality Information
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Table 1. Air Quality Index
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Very Unhealthy
Pollutant Good Moderate Unhealthy | I
CAI 0~50 51~100 101~250 251~350 351-500
PM2.5 (11g/m’) 0~15 16~50 51~100 101~250 251-500
PMI10 (ug/m’) 0~30 31~80 81~150 151~300 301~600
O3 (ppm) 0~0.030 0.031~0.090 0.091~0.150 0.151~0.500 0.501~0.600
NO2 (ppm) 0~0.030 0.031~0.060 0.061~0.200 0.201~0.600 0.601~2.000
CO (ppm) 0~2.000 2.001~9.000 9.001~15.000 15.001~30.000 30.000~50.000
SO2 (ppm) 0~0.020 0.021~0.050 0.051~0.151 0.151~0.400 0.401~1.000

Table 2. Health Implications

Index Description
Good A level that will not impact patients suffering from diseases related to air pollution.
Moderate A level that may have a minor effect on patients in case of chronic exposure.
Unhealth A level that may have harmful impacts on patients and members of sensitive groups (children, elderly, or infirm people), and
Y may cause unpleasant feelingsamong the general population.
Very Unhealthy I | A level that may have serious impacts on patients and members of sensitive groups in case of acute exposure.
Very Unhealthy IT A level that may requi.re emergency measures for patients and members of sensitive groups, and may have harmful impacts
on the general population.

f—
—_—
2 -

(a) Real-time Air Quality Information

(b) Air Quality Statistics

(c) Action Tip

Fig. 5. Web-based Air Quality Information System
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