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Abstract

Background and Objective: Considering the increasing development of gas and oil industries
in Pars Gas Complex and consequently the increasing environmental problems, especially
impacts on air quality, conducting knowledge-base and efficient studies for assessment and
management of environmental issues in such region are of high importantance.

Method: In this study, environmental air quality at the Pars Special Economic Energy Zone was
evaluated using fuzzy logic in 2013 and 2014. In contrary to classical crisp logic, fuzzy logic is a
highly vaulted logic in which variable vary between 0 and 1. In fuzzy logic, it is possible to assess the
quality and environmental risk using qualitative (linguistic) and quantitative variables. Two fuzzy
inference systems were constructed respectively based on air quality index (AQI) and Benzene,
Toluene, Ethyl Benzene, Xylene and H2S Quality index (BTEXHQI) to obtained the fuzzy air quality
index (FAQI) in this study. Weighted rules in fuzzy inference system were calculated based on
previous studies, sensitively analysis and environmental expert opinions.

Findings: Results show that SO2 and Toluene are the agent pollutant in fuzzy inference systems based
on AQI and BTEXHQI, respectively. For instance, fuzzy index of environmental air quality of
Assaluyeh was calculated as 201 (very unhealthy) and 173 (unhealthy) in 2013 and 2014.

Discussion and Conclusion: The obtained results indicate that quality indexes and environmental
risks are being improved as one of the most important achievements of ISO 14001 and HSE
management systems.

Keywords: Fuzzy Logic, Air Quality, ISO 14001.
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Figure 1- Distribution of weight factors for air pollutants (15)
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Table 1- Applied rules in Data base of Fuzzy Air Quality Index FIS

Input AQI CcoO NO2 SOz PMa2s O3
(Weight): 1) (CARD) YD) N YY) CIVA)
Input BTEXH H2S Benzene Toluene Ethylbenzene Xylene
(Weight): h?) /) ¢Iv) %) 1) ")
Output: FAQI AQI BTEXH
Rule 1 If Input is Good then Output is Good (Weight)
Rule 2 If Input is Moderate then Output is Moderate (Weight)
Rule 3 If Input is Unhealthy for sensitive people then Output is Unhealthy for sensitive

people (Weight)

Rule 4 If Input is Unhealthy then Output is Unhealthy (Weight)
Rule 5 If Input is Very unhealthy then Output is Very unhealthy (Weight)
Rule 6 If Input is Hazardous then Output is Hazardous (Weight)
Example: If NO2 is Good then AQI is Good (- /vo)
Example: If H2S is Moderate then BTEAXH is Moderate (- /f)
Example: If AQI is Unhealthy then FAQI is Unhealthy (. /#)
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Table 2 -Data for Criteria Air Pollutants in case study (Averages of year 2013)
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Table 3 - Data for special Air Pollutants in case study (Averages of year 2013)
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Figure 10 - Presentation of Air Quality Indices on membership functions in the case study
(Assaluyeh, year 2013)
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Table 6 - Health risks corresponding to BTEXH group in case study
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