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Summary  

 Indoor air quality has become one of the most important aspects to be 

considered by ecologists, academics and even the general public. Given that 

people spend most of their daily time in their houses, good indoor air quality 

and good comfort are essential. The aim of this study is to explore and 

evaluate the different indoor air quality pollutants in Basrah houses and assess 

sources of these pollutants. Concentrations of particular indoor air quality 

indices (e.g. Formaldehyde (HCHO), Carbon Dioxide (CO2), PM2.5, PM10, 

Total Volatile Organic Compounds (TVOCs), Ozone (O3), Carbon 

Monoxide(CO), Sulfur Dioxide(SO2), Nitrogen Oxides (NOx), Relative 

Humidity and Air Temperature) were determined. The study includes 

quantitative measurement of the concentrations of the above-noted Indoor Air 

Quality (IAQ) indicators and a qualitatively oriented survey for occupants. 

During the period from August 2018 to July 2019, indoor air pollutants were 

tested monthly in ten locations in Basrah province (Qurna, Garmatt Ali , 

Ashar, Basra city, Al-Heianya, Burchesya, Al-Zubayer, Khor Al-Zubayer, 

Petrochemical Plant Area and Safwan) elected from each location three houses 

(for a total 30 houses). Various indoor air quality-monitoring instruments have 

been used to measure the concentrations of the IAQ indicators for a 3-hour 

observation period in each house. The results show the existence of spatial and 
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temporal differences in the concentrations of air pollutants, some pollutants 

were increased during the study period, while the other showed section 

opposite case, (as in SO2  and NOx). Results shown that relative humidity and 

Air temperature were above the acceptable range based on American Society 

of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 

standards. The highest average of indoor air temperature is 37.9C° at Safwan 

station during September 2018. While  humidity reached to 72.7% at Qurna 

station in May 2019 and 71.2% in January 2019 for the same station. 

Similarly, some houses have an average concentration of formaldehyde that 

exceeds the acceptable concentration range based on international 

requirements and standards. Al-Heianya station recorded the highest 

concentrations of formaldehyde in two houses during August 2018, which 

were 0.333 mg/m
3
 and 0.328 mg/m

3 
respectively. Also, Carbon Dioxide (CO2)  

concentrations in few houses exceeds the acceptable concentration range 

comparing with international requirements and standards. petrochemical plant 

area station recorded the highest concentrations of CO2 (1458 ppm), followed 

by Khor Al-Zubayer station at (1429 ppm). Contrarily, all monitored houses 

had average concentration levels of Carbon monoxide (CO), Sulfur Dioxide 

(SO2) and Nitrogen Oxides (NOX), were within the acceptable range set by 

ASHRAE standards, and other international standards including NAAQS and 

WHO. PM2.5 in some houses were above the acceptable range while few 

houses were exceed the acceptable range for PM10. PM2.5 were ranged from 9 

µg/m³ in Petrochemical Plant Area station to 106 µg/m³ in Safwan station 

(house 2) except for Safwan station (house 3) which reached to 256µg/m³ 

recorded during January 2019 in Safwan station (house 3 ), while PM10 

concentrations were ranged from 11 µg/m
3
 to  118 µg/m

3
 except for  Safwan 



station (house 3) which recorded  287µg/m
3
 during January 2019. On the other 

hand, TVOCs concentrations were all within the international standards and 

ranged from 0.00l mg/m
3
 recorded in different stations  to 0.369 mg/m

3 
in Al-

Heianya station. In addition, few houses have higher ozone concentration 

levels, which were above the acceptable concentration limit. Ozone (O3) 

concentrations ranged from 0.01 ppm to 0.68 ppm . The indoor air quality 

index (IAQI) has been adopted to show the air condition and the degree 

of pollution. The results show that most houses have good thermal comfort. 

Regarding pollutants, the majority recorded the value of the index in a 

Moderate yellow category, which shows that the pollutants did not exceed the 

permissible limits significantly. Except for ozone gas, the index was in 

the violet category in Basra City station. This category  refers to the very 

unhealthy condition for people with allergies, asthma, the elderly and children. 

While Ashar station index was in the category of Hazardous, which indicates a 

very serious situation and ozone concentrations exceeded the acceptable 

limits. 

 


