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Executive Summary 

Depending upon natural phenomena and human activities, the ambient air may contain a number of 

pollutants, harmful not only to human health (especially vulnerable population children, elderly, sick) 

but also to animals and plants. Manufacturing processes and the burning of fossil fuels has directly 

impacted ambient air quality, by releasing a high level of chemical pollutants into the atmosphere. To 

safe guard public health from poor ambient air quality, Pakistan national ambient air quality standards 

(AAQSs) have long been formulated and reviewed from time to time. 

The present study is a continuation of our on-going research, to assess our national environmental 

quality standards (NEQSs), in comparison with those of other Asian countries. Follow up to our earlier 

report, on comparative assessment of Pakistan national drinking water quality standards (NDWQSs) 

with 11 Asian countries & WHO, this study is an effort to assess the current status of Pakistan National 

ambient air quality standards, compare to those in 13 South and South East Asian countries as well as 

with WHO AAQSs.  

Research work on indoor/outdoor air quality in Pakistan has been carried out from time to time and 

analytical data on levels of some main air contaminants reported. The same has been compiled (mainly 

between 2000 and 2018), reviewed, summarized and described in section 3.1.  

Details of the comparative assessment carried out are described and discussed in this report. It is evident 

from the comparative assessment of AAQSs of selected Asian countries that except for PM10, values of 

Pakistan AAQSs, if not better, matches well with others countries in SA & SEA. Pakistan AAQSs 

values for Ozone (O3) & PM2.5 are lowest and none of the 3 parameters (CO, SO2 & NO2) AAQS values, 

highest among the studied countries. Only one country India (for CO) & Malaysia (for NO2) AAQS 

values, respectively are less than that of Pakistan.  Six other countries PM10 values are same as that of 

Pakistan. However, this being 3 times higher than WHO AAQS value needs to be reconsidered, revised 

and be reassigned a lower value. Similarly, though within WHO AAQS value, for Sulphur dioxide 

(SO2), Pakistan standard values is higher than six other studied SA & SEA countries and may be revised 

and a lower value be assigned, as are the values for other six SA & SEA countries 
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1. INTRODUCTION 

Ambient air is atmospheric air in its natural state, not contaminated by air-borne pollutants. It is 

typically 78% nitrogen and 21% oxygen. The extra 1% is made up of a combination of carbon dioxide, 

helium, methane, argon and hydrogen. The closer the air is to sea level, the higher the percentage of 

oxygen. Manufacturing processes and the burning of fossil fuels has directly impacted ambient air 

quality by releasing a high level of chemical pollutants into the atmosphere. Ambient air quality refers 

to the condition or quality of air surrounding us in the outdoors (David, 2017). Depending upon natural 

phenomena and human activities, the ambient air may contain a number of pollutants. The 6 pollutants 

that account for the large majority of air pollution worldwide and for which standards are usually 

specified, include carbon monoxide (CO), ozone (O3), oxides of nitrogen (NOx), sulfur dioxide (SO2), 

lead (Pb) and suspended particulate matter (SPM). For SPM, 2 classifications are generally employed, 

i.e. total suspended particulates (TSP) and particulate matter less than 10 μm in diameter (PM10). 

Generally, NOx are reported as nitrogen dioxide (NO2). (Aziz, 2006) 

Generally, industries, households, cars and trucks emit complex mixtures of pollutants to the air, many 

of which are harmful to health. Of all of these pollutants, fine particulate matter has the greatest effect 

on human health. Most fine particulate matter comes from fuel combustion, both from mobile/non-point 

sources such as vehicles and from stationary/point sources such as power plants, industrial units, 

households or biomass burning. The problem is aggravated by meteorological conditions and a 

combination of population dentistry and urbanization. (Khwaja, 2005). Air pollution causes several 

problems, such as health hazards, especially for women and children, adversely effects agricultural 

growth, livestock, building material and structures, cultural and archaeological monuments. While air 

pollution is generally considered to be an urban phenomenon, it is becoming a rural problem with the 

penetration of transport, expansion of industry, open burning and the rapid spread/growth of brick kilns. 

Air pollution monitoring and control efforts are both inadequate and tend to be urban-centered. 

(Khwaja, 2005) 

Urban air pollution in terms of particulate matter is estimated to cause around 22,000 premature deaths 

among adults and 700 deaths among young children annually. Indoor air pollution causes the deaths of 

more than 30,000 children per year (World Bank, 2006). In terms of total DALYs lost due to urban air 

pollution, mortality accounts for an estimated 60 %. Of this, premature adult mortality has the largest 

portion. A medical study conducted in 2002 on the health of 1000 traffic policemen, showed that about 

80% of traffic policemen had chronic ear-nose-throat (ENT) problems and about 40% showed lung 

problems. Another phenomenon is winter fog- caused by air pollutants. The health impact of this winter 

fog is estimated at 40% of total urban population in Pakistan and about Rs. 25.7 billion each year (EPA, 

2005). A study in Pakistan demonstrated that a 40 per cent reduction in rice crop yields was due to the 

presence of air pollutants (Hameed et al, 2009; EPA, 2009). In case of Pakistan, the World Bank has 

estimated that the mean annual damage to the environment is 6% of GDP, or Rs. 365 billion per annum. 

Damages from indoor pollution have been estimated at Rs. 67 billion while damage from urban air 

pollution has been estimated at Rs. 65 billion or about 1% of GDP (World Bank, 2006). 

For children and adults, both short- and long-term exposure to ambient air pollution can lead to reduced 

lung function, respiratory infections and aggravated asthma. Maternal exposure to ambient air pollution 

is associated with adverse birth outcomes, such as low birth weight, pre-term birth and small gestational 

age births. Emerging evidence also suggests ambient air pollution may affect diabetes and neurological 

development in children.  In 2016, ambient air pollution was responsible for 4.2 million deaths. 
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Worldwide, ambient air pollution is estimated to cause about 16% of the lung cancer deaths, 25% of 

chronic obstructive pulmonary disease (COPD) deaths, about 17% of ischemic heart disease and stroke, 

and about 26% of respiratory infection deaths. Globally, air pollution is estimated to cause about 29% 

of lung cancer deaths, 43% of COPD deaths, about 25% of ischemic heart disease deaths and 24% of 

stroke deaths. Particulate matter pollution is an environmental health problem that affects people 

worldwide, but low- and middle-income countries disproportionately experience this burden (WHO, 

2016). 

The objective of this study is to assess the current status of Pakistan Ambient Air Quality Standards 

(AAQSs) i.e., whether our standards are stringent or relaxed in comparison to other selected Asian 

countries and/or if these are consistent with WHO ambient air quality standards. The main focus of the 

study is to highlight the need for reconsideration/revision, towards further improvement in our national 

ambient air quality standards and their implementation, to safeguard public health, especially of 

children. 

2. HEALTH EFFECTS DUE TO POOR AMBIENT AIR 

QUALITY (AAQ)  

Air pollution is a rapidly growing most alarming issue around the world with individuals as well as 

countries responsible for enormous volumes of harmful pollutants into the atmosphere every day. These 

pollutants are not only hazardous to human health (especially children), animals & plants but these also 

contribute towards climate changes across globe. It’s important to identify some of the common and 

prevalent air pollutants, their source/s of releases/emissions and the health effects, resulting from human 

exposure to the same. Such updated and reliable information will help to develop ways & means to 

reduce pollutants emissions and releases to air as well as in minimizing exposure. 

It is well established and reported that air pollutants contribute to increased mortality and hospital 

admissions (Kampa & Castanas2008). The different types of air pollutants, their concentrations and 

exposure time duration may lead to diversified effects on human health. Human health effects could 

range from nausea and difficulty in breathing or skin/eyes irritation to fatal cancer. Others include birth 

defects, serious developmental delays in children and reduced activity of the immune system, leading 

to a number of diseases. Health effects can be both acute and chronic. Epidemiological and animal 

model data indicate that primarily affected systems are the cardiovascular and the respiratory system. 

However, the function of several other organs can also be influenced (Cohen et al., 2005; Huang and 

Ghio, 2006; Kunzli and Tager, 2005; Sharma and Agrawal, 2005). 

2.1. Pollutants of priority concern for ambient air quality and health: 

Generally, CO, NO2, SO2, O3 and Lead are considered pollutants of priority concerns regarding 

ambient air quality and public health. 

2.1.1. Carbon Monoxide (CO)  

Carbon Monoxide is a highly toxic and dangerous pollutant, infamous for its lack of identifying color 

and smell. Most commonly, Carbon Monoxide is produced by combustion engines running without 

modern catalytic convertors, old gas and fuel appliances, incinerators, and even cigarettes. Carbon 

Monoxide can have a profound effect on the environment as it is extremely poisonous, and can 

contribute to very dangerous ground-level air and ozone conditions. It causes Flu-like symptoms such 



9 

 

as headaches, dizziness, disorientation, nausea and fatigue, Chest pain in people with coronary heart 

disease. At higher concentration impaired vision and coordination, dizziness and confusion, potentially 

serious health effects on unborn babies when exposed to high levels (NSW, 2013). 

2.1.2. Lead (Pb)  

Lead, has long been known as a toxic substance, is present in nearly all gaseous and aviation fuels, 

despite tremendous effort to reduce its content in the same. Since the introduction of lead-free gasoline, 

the volume of lead in the atmosphere has dropped enormously. While efforts have been made to remove 

lead from fuel, it continues to be present in some aircraft fuel. Similarly, the releases of lead from metal 

processing plants, waste processes such as incineration and battery acid production/end of life waste 

batteries recycling by SMEs,  means that there would be continuous accumulation of toxic lead in the 

air.  Lead can not only poison humans, but it also has a profound effect upon natural ecosystems. 

Contaminating air, soil, and water, lead can cause damage to flora and fauna alike. Lead toxicity is 

associated with deficits in central nervous system functioning especially at younger ages. Absorption 

into blood from the lungs can cause high blood pressure and damage to renal function (WHO, 2007). 

Neurotoxicity leading to neuropathies, with symptoms such as memory disturbances, sleep disorders, 

anger, fatigue, hand tremors, blurred vision, and slurred speech, have been observed after lead exposure 

(Ewan and Pamphlett, 1996; Ratnaike, 2003). Lead exposure causes injury to the dopamine system, 

glutamate system, and N-methyl-D-Aspartate (NMDA) receptor complex, which play an important role 

in memory functions (Lasley and Gilbert, 2000; Lasley et al., 2001). 

2.1.3. Ozone (O3)  

Ozone is not inherently bad in all aspects, as, its layer above our planet earth, is one of the major 

protections mankind has against harmful solar radiation. However, ground level Ozone has become a 

major problem in recent years. The majority of the emissions which make up Ozone come usually from 

the car exhausts, factory processing, electric utilities, power plants, and even some chemical solvents. 

Ozone is a dangerous substance for most living organisms, and as such an increase in its ground level, 

has a notable effect on human health as well as the overall health of multiple ecosystems on land, water 

bodies and in the seas. Irritation and inflammation of eyes, nose, throat and lower airways: coughing, 

sore and scratchy throat or uncomfortable feeling in chest, reduced lung function and not able to breathe 

as deeply or vigorously as one normally would. Exacerbation of asthma and chronic respiratory diseases 

such as chronic bronchitis (also called chronic obstructive pulmonary disease or COPD) and increased 

susceptibility to respiratory infections (NSW, 2013). 

2.1.4. Nitrogen Dioxide (NO2) 

Nitrogen Dioxide is one of the oxides which can react to produce Ozone, but that is far from its only 

negative effect. Nitrogen Dioxide is thick, brown, cause choking and is one of the more visibly harmful 

pollutants. Nitrogen Dioxide, like many other pollutants, is most often released into the atmosphere by 

the burning of fossil fuels in car engines, airplane engines, factories, and power plants. In addition to 

being a choking and obstructive gas in the air, it also has the propensity to react with other agents to 

form nitric acid and organic nitrates which contributes to the formation acid rain. Acid rains produced 

by Nitrogen Dioxide are extremely harmful to soils, plants and animals across the world, and can lead 

to further problems in water systems. Nitrogen Oxide has a huge effect on humans, enhancing the 

likelihood of respiratory problems, asthma, cancers, and other lung problems. 
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2.1.5. Sulfur Dioxide (SO2)  

Sulfur Dioxide production is mostly due to coal combustion. To this day, locomotives, ships, planes, 

and other equipment still produce huge volumes of Sulfur Dioxide. Industrial processes, particularly 

ore extraction and purification, are also producers of the gas. Sulfur Dioxide often mixes with other 

pollutants in the air to form harmful acids but it is also harmful on its own. Common effects of Sulfur 

Dioxide poisoning are respiratory problems, eye problems, and even heart and circulatory problems. 

Sulfurous acid is formed due to mixing of sulfur dioxide with water and is considered  a potent acid 

which is not only damaging to human property but also to trees, soils, and water systems. Breathing air, 

highly contaminated with sulfur, causes wheezing, chest tightness and shortness of breath, more 

frequent asthma attacks in people with asthma, Exacerbation of cardiovascular diseases (NSW, 2013). 

2.1.6. Particulate Matter (PM)  

Particulate Matter (PM) is something a lot more visible and tangible than other components described 

above but is no less dangerous or harmful as the other contaminants, as it also acts like a nucleus for 

deposition of many hazardous chemicals present in any surroundings. PM generally consists of soot, 

dirt, and chemical byproducts produced through combustion or chemical mixing, farming and road 

construction. Any process which produces a physical byproduct will generally result in particulate 

matter. Its health effects range from annoying to extremely dangerous, often hampering, photosynthesis, 

visibility on roads and causing respiratory problems. Particulate Matter is associated with a range of 

heart, lung, and eye conditions in humans, and is also linked to an increased likelihood of developing 

cancers later in life. Particulate Matter in the air is a considerable risk to public health as well as to 

environmental integrity. PM is especially harmful to animals in the wild, with mammals being 

disproportionately affected due to their size and comparatively sensitive respiratory systems. Several 

epidemiological studies have linked both PM10 and specially PM2.5 with significant health problems, 

including: premature mortality, chronic respiratory disease, aggravated asthma, acute respiratory 

symptoms, and decreased lung function. The elderly, whose physiological reserves decline with age, as 

well as children, with their respiratory systems still developing, are most at risk from exposure to 

particulate matter. Individuals with preexisting heart or lung disease and asthmatics are sensitive to PM 

exposure. Fine particulate pollution (PM2.5), is of specific concern because of its larger surface area to 

volume relationship and a high proportion of adsorbed various toxic metals and other organic & 

inorganic chemicals (Hussain 2011). 

2.2. Other pollutants of concern for ambient air quality and health 

Some other pollutants of concern for ambient air quality and health are dioxins (PCDD), mercury (Hg), 

cadmium (Cd), arsenic (As) and are briefly described below: 

Dioxins (PCDD), one of persistent organic pollutants (POPs) cause a broad range of adverse effects 

(Birnbaum, 1994), they induce liver cell damage as indicated by an increase in levels of certain enzymes 

in the blood (Kimbrough et al., 1977), as well as gastrointestinal and liver cancer (Mandal, 2005). 

Dioxins decrease nerve conduction velocity and impaired mental development of children (Thomke et 

al., 1999; Walkowiak et al., 2001). It is difficult to distinguish mercury (Hg) toxicity symptoms 

from those of some other common ailments, however acute exposure to mercury has shown 

adverse effects on the central nervous system, kidneys and thyroid to develop. Low level, 

prolong exposure to mercury vapors can cause bronchial irritation & pneumonitis (Gary, 2012). 

Inhalation of Cadmium (Cd) is identified as a potential human carcinogen, causing lung cancer. 
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Breathing lower level Cd in air for years, leads to a build-up of cadmium in the kidneys that can lead to 

severe kidney disease. Other effects that may occur after breathing cadmium for a long time are lung 

damage and fragile bones (WHO, 2007). Occupational exposure to arsenic, by inhalation, is causally 

associated with lung cancer (Gary 2012). 

3. PAKISTAN AMBIENT AIR QUALITY AND NATIONAL 

AMBIENT AIR QUALITY STANDARDS 

Air quality management in Pakistan is handled at the national, provincial, and local (district and city) 

levels. At the national level, Pakistan EPA is responsible for setting air quality and emissions standards 

and for defining associated systems for monitoring and enforcement. The 2001 National Environmental 

Action Plan (NEAP), includes air pollution in its core programs. Some key objectives of this program, 

including the introduction of unleaded gasoline and a reduction of Sulphur in diesel, have already been 

achieved. To consolidate on-going and proposed initiatives for the management of urban air quality, 

the Ministry of Environment (now Climate Change) had developed the Pakistan Clean Air Program - 

PCAP, which includes short- and long-term measures along with actions marker for the responsible 

implementing agencies. The wide range of short- and long-term actions is to be implemented at all 

levels of government and by a variety of agencies (World Bank, 2006).  

Provincial EPAs have almost complete authority to handle environment and air quality management of 

their respective provinces. Among other functions, they implement Rules and Regulations of the 

Pakistan Environmental Protection Act (PEPA) 1997 and prepare additional legislation as per the needs 

of the province. They also have the responsibility to prepare and implement provincial standards, 

develop provincial systems for the implementation of pollution charges, conduct research & 

development for viable environmental technologies, and engage local governments in the 

implementation of PEPA 1997. The cities of Lahore in Punjab Province and Karachi in Sindh Province 

have been in the forefront in improving urban air quality. Both cities have established Clean Air 

Commissions involving high-level representatives from the city and national government and other 

stakeholders, headed by the City Mayor (now replaced by the Administrator). The Pakistan 

Environmental Protection Act 1997 is the umbrella legislation that also covers general provisions on 

air quality. (Pakistan EPA, 2006). 

Research work on indoor/outdoor air quality in Pakistan and analytical data on levels of some main air 

contaminants has been reported from time to time. The same has been compiled mainly between  

2000 and 2018, reviewed, summarized and described in the foregoing.  

3.1. Earlier research on Ambient Air Quality in Pakistan 

Qadir (2002) studied trends and challenges for air quality management in Pakistani cities and suggested 

its improvement by integrating a number of technical and management options, and financial 

incentives. These may include monitoring and evaluation, cost benefit analyses of abatement and 

control measures, development and implementation of air A study on lead exposure and children 

has been reported by Khwaja (2003; 2005)). Blood lead levels were studied in school children, resulting 

from leaded petrol use and increasing road traffic in The reported level of Lead in air (in 

microgram/cubic centimeter) was 0.13-0.24 in Karachi (1980-81), 0.21-0.79 in Peshawar (1994-95), 

0..89 – 7.85 in Lahore (1999-2000) and 0.71 – 10.00 in Rawalpindi (1999 – 2000). These results indicate 

a very alarming increase and high levels of lead in the ambient air at the sites and time of monitoring. 
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The overall mean blood lead levels (in microgram per deciliter) in school children (n=900 boys & girls)) 

below 15 years of age in three main cities were found to be 22.8 +/- 3.30, 19.00 +/- 6.48 and 2.30 +/- 

0.19 (rural site). Recommendations of National environmental action plan (NEAP) with special 

reference to clean air and provision of clean fuel have been briefly described and discussed (Khwaja, 

2003) 

Some key environmental issues about air quality in Pakistan have been assessed and discussed by 

Khwaja and Khan (2005), using the Pressure, State, Impact and Response (P-S-I-R) framework. The 

state of air quality has been assessed by examining the emission levels of air pollutants and ambient air 

quality. The average increase in sulfur dioxide across major emitting sectors (industry, transport and 

power) has been 23-fold over the past 20 years. Similarly, nitrogen oxides increased to 25-fold in the 

power sector and carbon dioxide increased an average of fourfold. Ambient air quality data show that 

carbon monoxide levels in Karachi and Lahore considerably exceed WHO recommended levels. 

Particulate matter content cross safety levels in the major industrial cities in the Punjab province. 

Pakistan’s per capita greenhouse gas (GHG) emissions are far below the global average (Khwaja and 

Khan, 2005) The losses attributed to air pollution, in terms of health care costs, amount to 500 million 

dollars a year. To combat air pollution, the government has formulated a National Environment Action 

Plan (NEAP).  

According to Aziz (2006) there was no reliable epidemiological/toxicological monitoring system in 

place in Pakistan to provide a basis for establishing guidelines for various air pollutants. Depending 

upon natural phenomena and human activities, the ambient air may contain a number of pollutants. 

Depending on the pollutant, different averaging times are considered in establishing the guideline values 

of human exposure to air pollutants.  Based on these, and available data on the existing air pollution 

situation in Pakistan, national air quality guidelines are proposed for 6 major pollutants (Aziz, 2006) 

Brick kilns are considered to be a major source of Dioxin/Furans POPs releases to air & other segments 

of environment. Petrich & Khwaja (2006) studied persistent organic pollutants (POPs) in different 

samples of hospitals waste incineration and brick kiln residues in Pakistan. Dioxins levels in ash 

samples from Pakistan are lower than many observed in waste incineration fly ash, in other countries 

but are much higher than those found in bottom ash. In the present study, large scale of releases as well 

as large scale sources were not examined but it is very useful to focus further studies within the country 

on other significant U-POP’s sources and different modes of operation of brick kiln (Petrich and 

Khwaja, 2006) 

In 2007, concentrations and seasonal variations of air pollutants were determined by Ghauri et.al, in 

major urban centers to develop a baseline air quality data in Pakistan. This study reveals that the highest 

concentrations of CO were observed at Quetta (14 ppm) while other pollutants like SO2 (52.5 ppb), 

NOx (60.75 ppb) and O3 (50 ppb) were higher at Lahore compared to other urban centers like Karachi, 

Peshawar etc. Highest particulate load was found at Lahore. Sulpur dioxide and Ozone levels at all sites 

were within USEPA limits. In all major cities the highest levels were recorded at major intersections 

and variations were directly correlated with traffic density. These pollutants showed highest levels in 

summer and spring while lowest were observed in winter and monsoon. A data bank has been generated 

for future planning and air pollution impact studies (Ghauri et al, 2007) 

Urban air quality in the Asian region (15 countries including Pakistan) has been reported by Philip et al 

(2008). The focus of this measurement program describe in this report is on size segregated particulate 

air pollution. These data provide the input to receptor models that may permit the mitigation of these 

impacts by identification and quantitative apportionment of the particle sources. The aim of this report 
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was to provide an overview of the measurements of concentrations and composition of particulate air 

pollution in two size fractions across the participating countries. The suburban Nilore, Islamabad was 

the studied site in Pakistan (Philip et al 2008). During 2008, Colbeck et al studied indoor air quality at 

rural and urban sites in Pakistan. Measurements were made of particulate mass (PM10, PM2.5 and 

PM1) and bio aerosols in different micro environments. PM10 concentrations of upto 8,555 μg/m3 were 

observed inside the kitchens where biofuels were used as energy source. Cleaning and smoking were 

identified as a major sources of indoor particulate pollution and during these activities, concentrations 

of more than more than 2,000 μg/m3 were recorded in the living room. (Colebeck et al 2008) 

In their reviews on state of ambient air quality and indoor air quality, Colbeck et al (2010) reported a 

substantial rise in the types and number of emission sources of various air pollutants. The Government 

had taken positive steps toward air quality management in the form of the Pakistan Clean Air Program 

and also establishing a small number of continuous monitoring stations in the country. Lead (Pb) was 

observed to be many times higher than the World Health Organization air quality guidelines. A 

significant economic burden of annual cost of 1% of GDP on Pakistan is estimated due to air pollution 

in the country. Study analyzes the existing information on levels of indoor air pollution in Pakistan and 

suggests suitable intervention methods. High levels of particulate matter and carbon monoxide have 

been reported. Addressing women and children’s indoor health and comfort-related issues generates 

commercial, environmental, and socioeconomic benefits. In Pakistan, 94% of rural and 58% of urban 

households depend on biomass fuel. At a rural site, the average indoor/ outdoor ratios for PM10, PM2.5, 

and PM1, in kitchens using biomass fuels were 3.80, 4.36, and 4.11, respectively. Cooking, cleaning 

and smoking were identified as principal contributors to the high indoor levels of particulate matter 

(Colbeck et al 2010).  

Majid et al (2012) reported a study on “Ambient air quality with emphasis on roadside junctions in 

metropolitan cities of Pakistan and its potential health effects,” indicating that available information on 

air quality in Pakistan is insufficient and unorganized, however it highlights the alarming situation in 

metropolitan cities of Pakistan. The studies which have been carried out reveal that the current levels 

of PM, heavy metals are many times higher than the WHO air quality guidelines. Pakistan still has to 

develop a basic air quality management system and there is an urgent need to develop comprehensive 

air quality standards and the corresponding legislation (Majid et al 2012). In 2012, Khwaja et al carried 

out a study to look into and discuss the socioeconomic situation of South Asia, the existing situation of 

air pollution in the countries of the region, its resulting health impacts on the population and the 

responses, if any, of national governments to combat air pollution. With the projected increase in 

industrial activity, exponential growth in number of vehicles and population, the contribution of each 

South Asian country to the regional air pollution will increase over time. Among others the paper made 

recommendation, including a legally binding agreement for South Asia (LBA-SA), for strengthening 

the framework for air pollution reduction at regional and national levels in South Asia (Khwaja et al 

2012). Studies to evaluate the adverse effects of ambient pollutants on commonly grown food crops are 

still limited, especially in Asian countries like Pakistan. Study carried out by Adrees et al showed that 

wheat, mung bean and peas cultivars showed similar sensitivity to Ozone with respect to foliar injury, 

growth, yield, photosynthesis and grain quality under ambient ozone (Adrees et al 2015) 

Khwaja et al have reported a number of studies on indoor/outdoor air contamination with mercury 

vapors in and around dental sites (teaching institutions, hospitals & private clinics) in some main cities 

of Pakistan (Khwaja et al 2016; 2014). An earlier study indicated exceptionally high mercury levels in 

air (indoor and outdoor) at 11 of the 34 dental sites which were visited in five main cities of Pakistan. 
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88% of the sites indicated indoor mercury levels higher than the USA EPA permissible level of 300 

ng/m3 (Khwaja & Abbasi 2014). The findings were also compared to the data of dental sites of 16 other 

countries and was concluded that the indoor mercury levels at all the sites exceeded the safe limit 

(Khwaja et al 2014). According to another study conducted at 38 dental teaching institutions in 12 cities 

of Pakistan, the consensus was that the BDS curriculum does not effectively provide dental 

professionals with adequate knowledge and training on the human health issues of mercury amalgam 

and its waste disposal. 64% dental professionals interviewed during a survey supported a ban on 

mercury dental amalgam use to safeguard public health, especially children and for the protection of 

the environment (Khwaja et al 2016)  

Air quality studies of a few main cities of Pakistan, including Karachi, Lahore, Islamabad, Quetta, 

Rawalpindi, Faisalabad, and Nawabshah, have also been carried out and reported  

Ghauri et al carried out an assessment of air quality in Karachi way back in 1994 and carbon monoxide 

levels in the ambient air were reported to reach 9-10 ppm along the busy urban streets, whereas CO2 

level exceeded 370 ppm in the same areas. NO2 levels were observed exceeding U.S. ambient air quality 

standards and the Lead concentrations approximately 3 to 7fold higher than average (Ghauri et al 1994). 

In another study (Parekh et al 2001), data collected from Karachi and Islamabad showed that average 

daily TSP concentrations at the studied Karachi site ranged from 627 - 938 gm, with a mean value of 

668 gm. At the Islamabad sampling site in close proximity to the city's industrial sector, daily TSP 

concentrations varied between 428 -998 gm   (mean 691  gm). The daily time series indicated that during 

the study period, air quality was in non-compliance with the WHO standards. Hashmi et al carried out 

the measurement of concentration of major components in the ambient air at five different stations in 

Karachi city. Data was collected for O3, SO2, CO, NO and NOx along with the meteorological 

parameters and evaluated for Time Weight Average values (Hashmi et al 2004). The monitoring of 

ambient air quality along with various metrological parameters was also carried out at the site of Port 

Qasim in Karachi. The study was conducted continuously for a period of seven days and nights. Hourly 

average concentration of O3 was found to be 12.01 ppb, SO2 2.42 ppb, CO 0.62 ppm, NO 2.35 ppb, 

NOx 11.26 ppb and PM10 123.49 mu g/m3. The results have been discussed with reference to the 

ambient air quality limits recommend by WHO (Hashmi et al 2005). Khan et al carried out an air quality 

assessment at industrial cum residential areas of Karachi city in context of PM2.5. Mean concentration 

of PM2.5 was found to be 112μg/m3 which was much higher than the WHO guideline (i.e.25μg/m3). 

HYSPLIT backward air mass trajectories revealed that meteorological conditions effect on high 

loadings of particulate matter up to a significant extent (Khan et al 2017). 

Ashraf et al in their studies assessed selected primary air pollutants, particulate matter (PM2.5), NO2, 

NO, CO and SO2 in Lahore city. The concentrations of these pollutants were measured at 19 sites for a 

period of three months. The results observed regarding particulate matter (PM2.5) and NO2 were 

beyond the permissible limits at the points of dense and uncontrolled traffic areas. The level of SO2 was 

found lower than both the NEQS and USEPA standards during the study period (Ashraf et al 2013). 
Hamid et al studied the ambient air quality & noise level monitoring of different areas of Lahore 

(Pakistan) and its health impacts. A questionnaire survey carried out to examine the health impacts of 

pollutants on potential receivers such as workers, laborers, shop-keepers, nearby residents, and traffic 

wardens showed the existence of various diseases among respondents due to deteriorating air quality 

and elevated noise levels (Hamid et al 2019. 

Rasheed et al carried out the measurements and analysis of air quality in Islamabad, Pakistan. The 

annual and hourly average concentrations show that the annual average concentrations of PM2.5 and 
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NO are higher than the Pakistan’s NEQS. The hourly average concentrations of O3 exceed the NEQS 

primarily during the summer season. CO and SO2 are within the safe limits. The higher ratio of CO/NO 

(∼10) suggests that mobile/non-point sources are the major contributor to NO concentration (Rasheed 

et al 2014). Recently, state of air quality in twin cities of Pakistan-Islamabad and Rawalpindi have been 

reported by Shahid et al in 2019. The overall concentrations of SO2, NOX and O3 were found to be 

within the permissible limits of the US-EPA standards and the National Environmental Quality 

Standards of Pakistan, with higher PM10 and CO2 concentrations at most locations. The highest 

concentrations of PM10 were observed at Saddar, Rawalpindi (184 μg m–3), and minimum values were 

observed at the Blue Area of Islamabad (121 μg m–3). The behavior of pollutants with different 

meteorological parameters was also studied (Shahid et al 2019). 

Hussain et al studied the “Impact and ratio of Lead in ambient air from vehicular emission in Quetta 

valley, Pakistan.” The results were compared with the WHO standards and found four times higher than 

WHO Standard i.e. 0.5-1 μg (Hussain et al 2018). Siyal et al Assessed and reported the air pollution by 

PM 10 and PM 2.5 in Nawabshah city, Sindh, Pakistan. Mean concentration of PM10 was 78.3% higher 

than WHO standards and 35% than NEQS. Similarly, the mean concentration of PM2.5 was 47.3% and 

26.3% higher than the respective standards (Siyal et al 2019). Faisalabad is considered among the third 

most populated city in Pakistan. Atmospheric monitoring for ambient air quality parameters and source 

apportionment of city Faisalabad, Pakistan has been reported by Asghar et al. The motivation behind 

this study was to survey the preparatory air quality parameters including particulate matter PM10, CO, 

SO2 of city Faisalabad, Pakistan. The daily average concentrations of PM10 were higher as compared 

National Environmental Quality Standards but the daily average levels of SO2 were within limits of 

NEQS (Asghar et al 2018). Ambient air quality evaluation for a comparative study in China and 

Pakistan have been carried out and reported by Niaz, Zhou et al) in 2015.  The results obtained were 

the first to compare air quality of two countries at different stations and highlight the possibility of 

reducing air pollution by comparing conditions in the cities of the two neighboring countries. NO2, SO2, 

and CO concentrations were measured in the ambient air at various stations in Dalian (China) and 

Faisalabad (Pakistan) for one year between January to December, 2013. The annual average NO2, SO2, 

and CO concentrations were below the permissible limits in Dalian; however, the measured values of 

the same were considerably higher in Faisalabad.  

A recent study at sustainable development policy institute by Khalid aims to assess and explore the 

current situation of air pollution in the country and to thoroughly deconstruct laws and regulations that 

deal with the subject. Furthermore, the study would analyze the role, gaps and hindrances of multiple 

institutions that are responsible for tackling air pollution. The study is near completion and would soon 

be available to stakeholders and interested researchers (Khalid & Khaver 2019).   

3.2. National Environmental Quality Standards for Ambient Air 

The framework for Pakistan’s AQM system dates back to 1993, when the NEQS were developed under 

the 1983 Environmental Protection Ordinance. Consultations with major stakeholders were initiated in 

April 1996. In December 1999, the Pakistan Environmental Protection Council (PEPC) approved a 

revised version of the NEQS, and they became effective in August 2000. The review was justified by 

the PEPC because some of the original parameters were more stringent than parameters for other 

countries in South Asia. (Cleaning Pakistan’s Air, 2014) 

In 2010, Pak-EPA drafted NEQS for ambient air. The NEQS for ambient air cover several major 

pollutants – Sulphur dioxide (SO2), nitrogen oxide (NOx), Ozone (O3), suspended particulate  
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 Table 1: Pakistan Ambient Air Quality Standards (PAAQSs) 

Source: Pak-EPA, 2012/Pakistan Gazette 2010 

matter (SPM), PM2.5, Lead (Pb), and carbon monoxide (CO) .As required by law, prior to submitting 

the standards for PEPC’s review and approval, Pak-EPA published the draft NEQS on its website and 

requested comments from the public. PEPC approved both the standards in a meeting held on March 

29, 2010 (Table 1) and the official notifications in the Gazette of Pakistan were made on November 26, 

2010. (Pakistan Gazette Cleaning 2010) 

The cornerstone of environmental legislation in the country is he Pakistan Environmental Protection 

Act (PEPA), enacted on December 6, 1997. PEPA provides a comprehensive framework for regulating 

environmental protection, including air pollution. PEPA established the general conditions, 

Pollutants  Time 

Duration 

Concentration in 

AA (µg/m3) 

Effective from 1st July, 2010 

Effective from 1st January, 2013 

Concentration in AA(µg/m3)   

   

Carbon monoxide (CO) 

 

8 hours 5 5 

1 hours 10 10 

Oxide of Nitrogen as (NO) 

 

Annual average 40 40 

24 hours 40 40 

Oxides of Nitrogen as NO2 Annual average 40 40 

 

Ozone (03) 

24 hours 80 80 

1 hour 180 130 

Sulfur dioxide (SO2) 

 

Annual average 80 80 

24 hours 120 120 

Lead (Pb) 

 

Annual average 1.5 1 

24 hours 2 1.5 

Respirable Particulates as PM10 

 

Annual average 200 120 

24 hours 250 150 

Respirable Particulates as PM2.5 

 

Annual average 25 15 

24 hours   
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prohibitions, penalties, and enforcement to prevent and control pollution, and to promote sustainable 

development. PEPA delineated the responsibilities of the PEPC, Pak-EPA, and provincial EPAs. 

(Cleaning Pakistan’s Air, 2014). So, Pakistan Environmental Protection Agency had set ambient air 

quality standards throughout the Pakistan, which were envisioned to be effective from January the 1st 

2012. 

4. Comparative assessment of Pakistan Ambient Air Quality 

Standards (AAQSs) with South Asian (SA) and South East 

Asian (SEA) Countries 

Complete lists of Pakistan, SA, SEA and other countries AAQSs are given in Annexes 1 – 32. 

Only seven selected ambient air quality parameters (CO, NO2, SO2, O3, Pb, PM10 & PM2.5) of public 

health concern are further taken up for a comparative assessment with other Asian countries (Tables 2 

& 3)). For comparative assessment, AAQ parameters and countries selected were those for which 

AAQS value for the same exposure time were accessible. The selected Asian countries include India, 

Nepal, Sri Lanka, Bangladesh, Bhutan, Cambodia, Thailand, Malaysia, Indonesia, Vietnam, 

Philippines, Singapore, and China. Moreover, WHO standards are also considered for overall 

comparison. The data has been tabulated to show the concerned parameters guideline values in the 

selected countries. The purpose of this study is to assess the current status of Pakistan Ambient Air 

Quality Standards (AAQSs) i.e., whether our standards are stringent or relaxed in comparison to other 

selected Asian countries and/or if these are consistent with WHO ambient air quality standards. The 

main focus of the study is to highlight the need for reconsideration/revision, towards further 

improvement in our national ambient air quality standards and their implementation, to safeguard public 

health, especially of children. 

4.1. Comparison of Pakistan and South Asian (SA) countries AAQSs 

Table 2 shows the comparative data of Pakistan Ambient Air Quality Standards (AAQSs) with South 

Asian countries. 

For carbon monoxide (CO), India has the lowest value, followed by Pakistan among all South Asian 

countries. Pakistan, India and Nepal all have the same standard AA value for nitrogen dioxide (NO2). 

Pakistan standard AA value for Sulphur dioxide (SO2) is only lower than Bangladesh (highest value) 

but still lower than WHO .India, Sri Lanka and Bhutan share the same AA standard value, whereas 

Nepal has the lowest value among South Asia countries for Sulphur Dioxide (Table 2). For Ozone (O3), 

Pakistan standard value is very low (even lower than WHO 
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Table 2: Pakistan and South Asian (SA) countries AAQSs 

N.G* Not Given; N.A* Not Applicable (Time Average not given same; **Source: Annex A  

as compare to India, Bangladesh, Sri Lanka. Bangladesh has the highest value of 235 µg/m3 among all 

the other south Asian countries 

Parameters  

(Time Average) 

 

Pakistan 

**AAQSs for South Asia Countries (µg/m3)  

 WHO 
India Nepal Sri 

Lanka 

Bangladesh Bhutan 

Carbon Monoxide 

(CO) 

(8 Hrs) 

5 2 10000 10000 10 2000 N.A* 

Nitrogen Dioxide 

(N02) 

(24 Hrs) 

80 80 80 100 N.A* N.G* N.A* 

Sulphur Dioxide 

(SO2) 

(24 hrs) 

120 80 70 80 365 80 125 

Ozone (O3) 

(1 hr) 

130 180 N.G* 200 235 N.G* 150 - 

200 

 

Lead (Pb) 

(Annual) 

1 0.50 0.5 N.G* 0.5 N.G* 0.5- 1 

Particulate Matter  

(PM10 )(24 Hrs) 

150 100 120 100 150 100 50 

Particulate Matter 

(PM2.5 )  

(24Hrs) 

35 60 N.G* 50 65 N.G* 25 
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In case of Lead (Pb), Pakistan has the same standard AA value as that of WHO but is higher than that 

of India, Nepal, and Bangladesh (0.50 µg/m3). WHO standard value 50 µg/m3, for PM10 is 3 times lower 

than that of Bangladesh and Pakistan AA value (150 µg/m3), the highest among  

Table 3: Pakistan and South East Asian (SEA) countries AAQSs 

Paramet

ers 

(Time 

Average

) 

 

Pakist

an 

**AAQSs for South East Asia Countries (µg/m3)  

Cambo

dia 

Thaila

nd 

Malay

sia 

Indone

sia 

Vietn

am 

Philippi

nes 

Singap

ore 

Chi

na 

WH

O 

Carbon 

Monoxid

e (CO) 

(8 Hrs) 

5 20 N.A* 120 N.G* 10 10 10 

mg/m3 

N.A

* 

N.A

* 

Nitrogen 

Dioxide 

(N02) 

(24 Hrs) 

80 100 N.G* 10 150 N.A* 150 N.A* 80 N.A

* 

Sulphur 

Dioxide 

(SO2) 

(24 hrs) 

120 300 300 105 365 125 180 50 150 125 

Ozone 

(O3) 

(1 hr) 

130 200 N.A* 200 253 N.G* 140 N.A* 200 150 

- 

200 

Lead  

(Pb) 

(Annual) 

1 N.G* N.G* N.A* 1 0.5 1 N.G* 0.5 0.5 - 

1 

Particula

te Matter 

(PM10 )                

(24 Hrs) 

150 N.G* 120 150 150 150 150 50 150 50 
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Particula

te Matter 

(PM2.5)  

(24Hrs) 

35 N.G* N.G* N.G* N.G* N.G* 50 37.5 75 25 

N.G* Not Given; N.A* Not Applicable; (Time Average not given same); **Source: Annex B  

studied South Asian countries. For India, Sri Lanka and Bhutan have the same value 100µg/m3, for 

PM10 still 2 times higher than WHO (Table 2). For PM2.5 Pakistan has the lowest values (still above 

WHO (25 µg/m3) compare to other South Asian countries (twice that of WHO). Bangladesh has the 

highest value (65µg/m3) for PM2.5, compare to other South Asian countries. 

4.2. Comparison of Pakistan and South East Asian (SEA) countries 

AAQSs 

AAQ data of Pakistan and South East Asian countries is given Table 3. Pakistan AAQS value for CO 

is lowest compare to the other 5 SEA countries. Malaysia has the highest, whereas Vietnam    and 

Philippines have the same AAQ Standard value for CO. Pakistan and China has same standard value 

for NO2 Indonesia and Philippians have same value and is higher standard value than Pakistan. Malaysia 

has the lowest standard value for NO2 among studied South East Asian countries. Pakistan, Malaysia 

and Singapore (lowest value) standard values for SO2 which are lower than WHO. Indonesia has the 

highest value, whereas, Cambodia & Thailand have the same AAQS value for SO2, higher than WHO 

(Table 3)  

Like South Asian countries, Pakistan also has the lowest AAQ standard value for Ozone, among the 

studied SEA countries, which is also lower than WHO. Indonesia has the highest, whereas, Cambodia, 

Malaysia & China have the same value for O3, within the range of WHO standard. Lead AAQS for all 

studied SEA countries is below WHO. Indonesia and Philippines have same standard value for Lead as 

that of Pakistan but Vietnam and China have lower standard value than these 3 countries. For PM10 only 

Singapore AAQS standard value is same as that of WHO, all the rest of the studied SEA countries 

(except Thailand), having same value – 3 times higher than WHO (Table 3). Standard value for PM2.5 

of Pakistan is lowest compare to that of Philippines, Singapore and China but still higher than that of 

WHO standard value.  

5. FINDINGS, CONCLUSION & RECOMMENDATIONS 

It is evident from the comparative assessment of AAQS of 13 Asian countries given in Table 4, that 

except for PM10, values of Pakistan AAQSs, if not better, matches well with others countries in SA & 

SEA.  

Table 4: Comparative assessment of Pakistan AAQSs with SA & SEA countries** 

 

Pollutant 

Types 

 

PAAQ

S 

Number of countries compared  

WHO 

(µg/m

3) 

Same 

AAQ

S 

Higher 

AAQS 

Lower 

AAQS 

N.G/N.A

** 

Lowest 

Value 

Country 

Highest 

Value 

Country 
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(µg/m3

) 

CO 5 0 9 1 3 2 

(India) 

10000 

(3 

Countrie

s) 

N.A* 

NO2 80 3 4 1 5 10 

(Malaysi

a) 

150 

(2 

Countrie

s) 

N.A* 

SO2 120 0 7 6 0 50 

(Singapor

e) 

365 

(2 

Countrie

s) 

125 

PM2.5 35 0 6 0 7 35 

(Pakistan

) 

75 

(China) 

25 

PM10 150 6 0 6 1 50 

(Singapor

e) 

150 

(7 

Countrie

s) 

50 

Pb 1 2 0 5 6 0.5 

(5 

Countries

) 

1 

(4 

Countrie

s) 

1 

O3 130 0 8 0 5 130 

(Pakistan

) 

253 

(Indonesi

a) 

150 

 N.A* Not Applicable (Average Time is not given same); N.G/N. A; Number of countries whose standards is 

not given or not applicable for the selective parameter; Total number of Countries=13; ** Reference/Source: 

Table 1-3. 
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Pakistan AAQSs values for Ozone (O3) & PM2.5 are lowest among the studied AAQSs of other 13 SA 

& SEA countries. 

None of the 3 contaminants, CO, SO2 & NO2 , AAQS value highest among the studied countries. Only 

one country India (for CO) & Malaysia (for NO2 ) AAQS values, respectively, are less than that of 

Pakistan  

 Six other countries, Bangladesh, Malaysia, Indonesia, Vietnam, Philippines and China PM10 value is 

same as that of Pakistan. However, this being 3 times higher than WHO AAQS value needs to be 

reconsidered, revised and be assigned a lower value (Table 4). 

Similarly, though within WHO AAQSs for Sulphur dioxide (SO2), Pakistan AAQ standard value is 

higher than six studied SA SEA countries India, Nepal, Sri Lanka, Bhutan, Malaysia & Singapore and 

may be revised and a lower value be assigned, as are the  SO2 AAQS values, for the above countries. 
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ANNEXE A: AAQSs South Asian Countries & WHO 

Annex 1 

Pakistan Ambient Air Quality Standards 

Pollutants Average Time Concentration (µg/m3) 

effective from 1st  

January , 2009 

Concentration (µg/m3) 

effective from 1st 

January, 2012 

Carbon monoxide 8 hrs 5 5 

1 hr 10 10 

Oxides of Nitrogen (NOx) annual 40 40 

24 hrs 40 40 

Oxides of Nitrogen as NO2 annual 40 40 

24 hrs 80 80 

Ozone 1 hr 180 130 

Sulfur dioxide annual 80 80 

24 hrs 120 120 

Lead annual 1.5 1 

24 hrs 2 1.5 

Particles as PM10 annual 200 120 

24 hrs 250 150 

Particles as PM2.5 annual 25 15 

24 hrs 40 35 

Suspended Particulate Matter (SPM) annual average 400 360 

24 hrs 550 500 

Source: Pakistan Environmental Protection Agency, 2012 (visited on April 5, 2019) 

http://www.mocc.gov.pk/moclc/userfiles1/file/MOC/National%20Environment%20Quality%

20Standards/NEQS%20for%20Ambient%20Air.pdf 
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Annex 2 

Bangladesh Ambient Air Quality Standards 

Pollutants Average Time Concentration (µg/m3) 

Carbon monoxide 

(CO) 

8hr 10 (9 ppm) (Ka) 

1 hr 40 (35 ppm) (Ka) 

Nitrogen dioxides 

 (NO2) 

Annual 100 (0.053 ppm) 

Ozone 

(O3) 

1  hr 235 (0.12ppm) 

8 hrs 157 (0.08ppm) 

Sulfur dioxide 

(SO2) 

Annual 80 (0.03ppm) 

24 hrs 365 (0.14ppm) 

Lead 

(Pb) 

Annual 0.5 

Particles as PM10 

 

Annual 50 

24 hrs 150 

Particles as PM2.5 Annual 15 

24 hrs 65 

Source: Government of the People’s Republic of Bangladesh, Ministry of Environment and Forest, 2005 

http://case.doe.gov.bd/file_zone/reports_publications/monthly_reports/Monthly-

Report_March_2013_REV1.0.pdf (visited on 21th march 2019) 
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Annex 3 

Bhutan Ambient Air Quality Standards 

Pollutants Average Time MAC (µg/m3) 

Total Suspended Particulate Matter  24 Hour Average 200 

 Yearly Average 140 

Respirable Particulate Matter (PM 10) 24 Hour Average 100 

 Yearly Average 60 

Sulfur Dioxide 24 Hour Average 80 

 Yearly Average 60 

Nitrogen Oxides 24 Hour Average 80 

 Yearly Average 60 

Carbon Monoxide 8 Hour Average 2000 

 1 hour Average 4000 

Source: National Environment Commission (NEC), 2010 (visited on 9th April, 2019) 

http://www.nec.gov.bt/nec1/wp-content/up loads/2012/10/Air-Quality-Mgt-Strategy.pdf 
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Annex 4 

India Ambient Air Quality Standards 

Pollutants Average Time Concentration  ( µg/m3) 

  Industrial, 

Residential and 

Rural areas 

Ecologically Sensitive 

Area 

Carbon monoxide 8 hrs 2 2 

1 hr 4 4 

Nitrogen dioxide annual 40 30 

24 hrs 80 80 

Ozone 8hrs 100 100 

1 hr 180 180 

Sulfur dioxide annual 50 20 

24 hrs 80 80 

Lead annual 0.50 0.50 

24 hrs 1.0 1.0 

Particles as PM10 annual 60 60 

24 hrs 100 100 

Particles as PM2.5 annual 40 40 

24 hrs 60 60 

Source: Central Pollution Control Board New Delhi; Ministry of Environment, Forest and 

Climate Change, 1998. 

http://cpcb.nic.in/air-quality-standard/ (visited on 22th march 2019) 
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Annex 5 

Nepal Ambient Air Quality Standards 

Pollutants Average Time Concentration (µg/m3) 

TSP (Total Suspended Particles) Annual _ 

24-hours 230 

PM10 Annual _ 

24-hours 120 

Sulphur Dioxide Annual 50 

24-hours 70 

Nitrogen Dioxide Annual 40 

24-hours 80 

carbon monoxide  8 hrs 10,000 

15 minute 100,000 

Lead Annual 0.5 

24-hours _ 

Benzene Annual 20 

24-hours _ 

Source: Batabaraniyamapdanda tatha sambhandit suchana haru ko sangalo, Ministry of 

Environment, 2003(visited on 3rd April, 2019). 

http://www.bpc.com.np/uploads/file/eia/annexes/Annex-7.pdf 
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Annex 6 

Sri Lanka Ambient Air Quality Standards 

Pollutants Averaging Time Concentration (µg/m3) Concentration (ppm) 

PM10 Annual 50 - 

24 hrs 100 - 

PM2.5 Annual 25 - 

24 hrs 50 - 

NO2 24hrs 100 0.05 

8hrs 150 0.08 

1hr 250 0.13 

SO2 24hrs 80 0.03 

8hrs 120 0.05 

1hr 200 0.08 

O3 1hr 200 0.1 

CO 8 hrs 10000 9 

1 hr 20000 26 

any time 58000 50 

Source: The Gazette of the Democratic Socialist Republic of Sri Lanka, Ministry of 

Environment and Natural Resources, 2008. (Visited on April 3, 2019) 

http://www.cea.lk/web/images/pdf/airqulity/1562_22E%20Ambient%20air%20quality%20-

%20english.pdf  

  



35 

 

Annex 7 

WHO Ambient Air Quality Standards 

Pollutant Averaging time 
Maximum Limit 

Value (µg/m3) 

Sulphur Dioxide (SO2) 

                                                     

                                                     

1 hour 500 (10 min) 

24 hours 125 

Year 50 

Nitrogen Dioxide (NO2) 

                                                     

1 hour 200 

Year 40-50 

Ozone (O3) 

                                                     

1 hour 150-200 

8 hours 120 

Carbon Monoxide (CO) 

                                                     

1 hour 30 000 

8 hours 10 000 

Black Smoke (BS) 24 hours 50 * 

Particles <10 µm (PM10) 24 hours 70 ** 

Lead (Pb) Year 0.5-1,0 

Source: WHO Air quality guidelines, 2005 (Visited on 8th April, 2019) 

(https://apps.who.int/iris/bitstream/handle/10665/69477/WHO_SDE_PHE_OEH_06.02_eng.

pdf?sequence=1) 
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Annex B: AAQSs of South East Asian Countires 

Annex 8 

Cambodia Ambient Air Quality Standards 

Pollutants Average period NAAQs 

CO 1-hour (mg/m3 ) 40 

8-hour (mg/m3 ) 20 

NO2 1-hour (μg/ m3 ) 300 

24-hour (μg/ m3 ) 100 

Annual (μg/ m3 ) N/A 

SO2 10-minute (μg/ m3 ) N/A 

1-hour (μg/ m3 ) 500 

24-hour (μg/ m3 ) 300 300 

Annual (μg/ m3 ) N/A 

O3 1-hour (μg/ m3 ) 200 

8-hour (μg/m3 ) N/A 

TSP 24-hour (μg/ m3 ) 330 

Annual (μg/ m3 ) 100 

Source: Country Synthesis Report on Urban Air Quality Management Cambodia Discussion 

Draft, December 2006 (Visited on 5th April, 2019) 

(http://cleanairasia.org/wp-content/uploads/portal/files/documents/cambodia_0.pdf) 
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Annex 9 

China Ambient Air Quality Standards 

Pollutants Average Time Concentration (µg/m3) 

class I class II 

SO2 Annual 20 60 

24 hrs 50 150 

Hourly 150 500 

NO2 Annual 40 40 

24 hrs 80 80 

Hourly 200 200 

CO 24 hrs 4 4 

Hourly 10 10 

O3 daily, 8-hrs maximum 100 160 

Hourly 160 200 

PM10 Annual 40 70 

24 hrs 50 150 

PM2.5 Annual 15 35 

24 hrs 35 75 

Total Suspended Particles (TSP) Annual 80 200 

24 hrs 120 30 

NOx Annual 50 50 

24 hrs 100 100 

Hourly 250 250 

Lead (Pb) Annual 0.5 0.5 

Seasonal 1 1 

Benzopyrene (BaP) Annual 0.001 0.001 

24 hrs 0.0025 0.0025 

Source: The people republic of china, Ministry of ecology and Environment (MEP), 2017 

(visited on 4th April, 2019) 

http://www.mee.gov.cn/ 

https://www.transportpolicy.net/standard/china-air-quality-standards/ 
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Annex 10 

Indonesia Ambient Air Quality Standards 

Pollutants  Average Time NAAQS (µg/m3 ) 

SPM 24 hour 230 

1 year 90 

PM10 24 hour 150 

1 year  

SO2 1 hour  900 

24 hour  365 

1 year 60 

NO2 1 hour  400 

24 hour  150 

1 year 100 

O3 1 hour  253 

8 hour  

1 year 50 

Pb 1 year 1 

Source: Indonesia: Air Quality Profile, 2010 Clean Air Initiative for Asian Cities (CAI-Asia) 

Center (Visited on 5th april, 2019) 

(http://admin.indiaenvironmentportal.org.in/files/Indonesia_Air_Quality_Profile_-

_2010_Edition.pdf) 
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Annex 11 

Malaysia Ambient Air Quality Standards 

Pollutants Averaging 

Time 

Concentration 

(ppm) 

Concentration 

(µg/m3) 

Ozone 1 hour 0.1 200 

8 hour 0.06 120 

Carbon Monoxide (CO)** 1 hour 30 35 

8 hour 9 - 

Nitrogen Dioxide (NO2) 1 hour 0.17 320 

24 hour 0.04 10 

Sulphur Dioxide (SO2) 1 hour 0.13 350 

24 hour 0.04 105 

Particulate Matter (PM10) 24 hour - 150 

12 month - 50 

Total Suspended Particulate 

(TSP) 

24 hour - 260 

12 month - 90 

Lead (Pb) 3 month - 1.5 

Note: ** mg/m3 

Source: Department of Environment Malaysia, 2013 (visited on April 5, 2019) 

http://www.doe.gov.my/portalv1/wp-content/uploads/2013/01/Air-Quality-Standard-BI.pdf 

http://www.gunungganang.com.my/pdf/Malaysian-Policies-Standards 

Guidelines/Guidelines/Malaysian%20Ambient%20Air%20Quality%20Guidelines.pdf 

  



41 

 

Annex 12 

Philippians Ambient Air Quality Standards 

Source: environmental management bureau, Philippians (2016)   visited on 5th April 2019 

https://emb.gov.ph/wp-content/uploads/2015/09/1-Air-Quality-1.8-National-Air-Quality-

Status-Report-2008-2015.pdf 

 

  

Pollutants Average Time Concentration (µg/m3) 

PM 2.5 24-Hr 75(until december 2015), 50 (by janury 2016) 

Annual 35(until december 2015), 25 (by janury 2016) 

PM10 24-Hr 150 

Annual 60 

SO2 24-Hr 180 

Annual 80 

NO2 24-Hr 150 

Annual _ 

O3 1-Hr 140 

8-Hr 60 

CO 1-Hr 35 

8-Hr 10 

Pb Annual 1 

3 months 1.5 

TSP Annual 90 

24-Hr 230 
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Annex 13 

Singapore Ambient Air Quality Standards 

Pollutants Time-Weight Average MAC (µg/m3) 

PM2.5 24 hour 37.5 

Annual 12 

PM10 24 hour 50 

Annual 20 

SO2 24 hour 50 

Annual 15 

NO2 1 hour 200 

Annual 40 

O3 8 hour 100 

CO 1 hour 30mg/m3 

8 hour 10 mg/m3 

Source: Ministry of environment and water resources Singapore, National Environment 

agency (NEA), 2010 (visited on 5th April, 2019) 

(https://www.nea.gov.sg/our-services/pollution-control/air-pollution/air-quality) 

(https://www.mewr.gov.sg/grab-our-research) 
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Annex 14 

Thailand Ambient Air Quality Standards 

Pollutants Time-Weight Average MAC (µg/m3) 

PM2.5 24 hour - 

Annual - 

PM10 24 hour 120 

Annual 50 

SO2 24 hour 300 

Annual 100 

NO2 24 hour - 

Annual - 

O3 24 hour 200 

Annual 140 

CO 24 hour 34.2 

Annual 10.3 

Pb 24 hour - 

Source: CAI-Asia Center, Clean Air Management Profile: Thailand, 2010 (visited on 5th April, 

2019) 

(http://cleanairasia.org/wp-content/uploads/portal/files/documents/CAMP_Thailand_-

_2010_Edition.pdf) 
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Annex 15 

Vietnam Ambient Air Quality Standards 

Source: Nguyen, H. D. (2000). Air quality in Ho Chi Minh city, Viet Nam. New South Wales Environment 

Protection Authority, from the WebSite: http://coombs. anu. edu. au/~ vern/env_dev/papers/pap06. 

html. (visited on 5th April) 

(https://www.researchgate.net/publication/242172622_AIR_QUALITY_IN_HO_CHI_MINH_CITY_

VIET_NAM) 

  

Pollutants  Time Average Concentration  µg/m3 

PM 2.5 24-Hr _ 

 Annual _ 

PM 10 24-Hr 150 

 Annual 50 

SO2 24-Hr 125 

 Annual 50 

NO2 24-Hr _ 

 Annual 40 

O3 1-Hr _ 

 8-Hr 120 

CO 1-Hr 30 

 8-Hr 10 

Pb Annual 0.5 

TSP daily 0.2 

 hourly 0.3 
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Annex C: AAQSs of other Countries 

Annex 16 

Afghanistan Ambient Air Quality Standards 

Pollutants Units Time-weighted Average MAC 

TSP μg/ m3 24 Hours 300 

PM10 μg/ m3 Annual 70 

μg/ m3 24 Hours 150 

PM2.5 μg/ m3 Annual 35 

μg/ m3 24 Hours 75 

NO2 μg/ m3 Annual 40 

μg/ m3 24 Hours 80 

S02 μg/ m3 24 Hours 50 

O3 μg/ m3 8 Hours 100 

CO μg/ m3 8 Hours 10 

μg/ m3 1 Hours 30 

μg/ m3 Half Hours 60 

Pb μg/ m3 Annual 0.5 

Source: Afghan National Standard Authority.  (2011). Air Quality Standard. Kabul, 

Afghanistan (visited on 5th April, 2019) 

(https://ansa.gov.af/en) 
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Annex 17 

Armenia Ambient Air Quality Standers 

Source: Decision of RA Government N 160N, February 2, 2006 (visited on April 5, 2019) 

https://europa.eu/capacity4dev/file/21481/download?token=nbBtC_ 

Pollutants Average Time Concentration (µg/m3) 

Dust 24hrs average 150 

maximum 500 

Ground level ozone 24hrs average 30 

maximum 160 

Sulphur Dioxide 24hrs average 50 

maximum 500 

Nitrogen Dioxide 24hrs average 40 

maximum 85 

Nitrogen Oxides 24hrs average 60 

maximum 400 

Carbon monoxide 24hrs average 3000 

maximum 5000 

Benzene 24hrs average 100 

maximum 1500 

Lead compound 24 hrs average 3 

Nickel compound 25 hrs average 1 

Cadmium compounds 26 hrs average 0.3 

Arsenic inorganic compound 27 hrs average 3 

Mercury compounds 28 hrs average 0.3 

Benzopyrene 29 hrs average 0.001 
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Annex 18 

Australia Ambient Air Quality Standards 

Pollutants Average Time Concentration (ppm) 

Carbon monoxide 

(CO) 

8 hours 9.0 

Nitrogen dioxide 

(NO2) 

1 hour 0.12 

1 year 0.03 

Ozone 

(O3) 

1 hour 0.10 

4 hours 0.08 

Sulfur dioxide 

(SO2) 

1 hour 0.20 

1 day 0.08 

1 year 0.02 

Lead 

(Pb) 

1 year 0.50 µg/m3 

Particles as PM10 1 day 40-50 µg/m3 

1 year 20 µg/m3 

Particles as PM2.5 1 day 25 µg/m3 

1 year 8 µg/m3 

Source: Department of Environment and Energy, Government of Australia 2014 

http://www.environment.gov.au/system/files/pages/dfe7ed5d-1eaf-4ff2-bfe7-

dbb7ebaf21a9/files/aaq-nepm-varied.pdf (visited on 21th march 2019) 
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Annex 19 

Azerbaijan Ambient Air Quality Standards 

Pollutant MAC (µg/m3) 

24-hours average Maximum 

Dust 150 500 

Sulphur dioxide 50 500 

Carbon monoxide 3000 5000 

Nitrogen dioxide 40 85 

Nitrogen oxide 60 400 

Soot 50 150 

Chlorine 30 100 

Mercury 0.3 - 

Formaldehyde 3 35 

Hydrogen sulphide - 80 

Fluorides 5 20 

Ammonium 400 200 

Benzo(a)pyrene 0.001 - 

Benzene 100 1500 

Cadmium nitrate 0.3 - 

Lead and its 

compounds 

0.3 1 

Ozone 30 160 

Source: Ministry of Ecology and Natural Resources, 2010 (visited on 5th April, 2019) 

(https://unfccc.int/resource/docs/natc/azenc2.pdf) 
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Annex 20 

Egypt Ambient Air Quality Standards 

Pollutant Averaging time 
Maximum Limit 

Value 

Sulphur Dioxide (SO2) 

                                                     

                                                     

1 hour 350 

24 hours 150 

Year 60 

Nitrogen Dioxide (NO2) 

                                                     

                                                     

1 hour 400 

24 hours 150 

Year  

Ozone (O3) 

                                                     

1 hour 200 

8 hours 120 

Carbon Monoxide (CO) 

                                                     

1 hour 30 000 

8 hours 10 000 

Black Smoke (BS) 

                                                     

24 hours 150 

Year 60 

Total Suspended Particles (TSP) 

                                                     

24 hours 230 

Year 90 

Particles <10 μm (PM10) 24 hours 70 

Lead (Pb) Year 1 

Source: EIMP Air Quality Monthly Report, 1999 (Visited on 8th April, 2019) 

(http://www.eeaa.gov.eg/eimp/limit%20values.html) 
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Annex 21 

Georgia Ambient Air Quality Standards 

Pollutants Average Time Concentration (µg/m3) 

Dust 24 hrs 150 

maximum 500 

Sulphur Dioxide 24 hrs 50 

maximum 500 

annual 20 

Nitrogen Dioxide 24 hrs 40 

maximum 200 

Carbon monoxide 24 hrs 3000 

maximum 5000 

Ozone 24 hrs 30 

maximum 160 

Lead 24 hrs 0.3 

maximum 1 

annual 0.06 

 Source:  Order #38/N of the Minister of Labour, Health and Social Affair, February 24, 2003 (visited 

on April 5, 2019) 

https://europa.eu/capacity4dev/file/21481/download?token=nbBt 
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Annex 22 

Iran Ambient Air Quality Standards 

Pollutants  Time MAC 

CO 1 hr 35 ppm 

8hr 9 ppm 

SO2 daily 37 ppb 

yearly 7 ppb 

NO2 yearly 21 ppb 

PM10 daily 50 µg/m3 

yearly 20 µg/m3 

PM2.5 daily 25 µg/m3 

yearly 10 µg/m3 

O3 8hr 50 ppb 

 

Source: US-EPA Air Quality Index for daily public awareness & WHO Guideline as National 

Air Quality Standards (2009) (Visited on 5TH April, 2019) 

(https://www.aaas.org/sites/default/files/Rashidi-us.pdf)  
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Annex 23 

Japan Ambient Air Quality Standards 

Pollutants Average Time Concentrations 

Sulfur dioxide Daily 0.04 ppm 

Hourly 0.1 ppm 

Carbon monoxide Daily 10 ppm 

8 hrs 20 ppm 

Suspended particulate matter Daily 0.10 mg/m3, 

Hourly 0.2 mg/m3 

Nitrogen dioxide Daily 0.04-0.06 ppm 

Photochemical oxidant Hourly 0.06 ppm 

Benzene Annual 0.003 mg/m3 

Trichloroethylene Annual 0.2 mg/m3 

Tetrachloroethylene Annual 0.2 mg/m3 

Dichloromethane Annual 0.15 mg/m3 

Fine Particulate Matter (PM2.5) Annual 15.0 μg/m3 

24 hrs 35 μg/m3 

 

Source: Ministry of Environment, Government of Japan, 2014(visited on 3rd april, 2019) 

http://www.env.go.jp/en/air/aq/aq.html 
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Annex 24 

Jordan Ambient air quality standards 

Pollutants Average Time Concentration (µg/m3) 

SO2 Annual 0.04 mg/kg 

24 hrs 0.14 mg/kg 

1 hr 0.30 mg/kg 

CO 1 hr 26 mg/kg 

8hrs 9 mg/kg 

NO2 1 hr 0.21 mg/kg 

24 hrs 0.08 mg/kg 

1 year 0.05 mg/kg 

H2S 1 hr 0.03 mg/kg 

24 hrs 0.01 mg/kg 

O3 1 hr 0.08 mg/kg 

8 hrs 0.12 mg/kg 

NH3 24 hrs 270 µg/m3 

1 year 8  µg/m3 

TSP 24 hrs 260  µg/m3 

1 yr 75  µg/m3 

PM 10 24 hrs 120  µg/m3 

1 yr 70 µg/m3 

PM 2.5 24 hrs 66  µg/m3 

1 year 15  µg/m3 

Pb 1 year 0.5  µg/m3 

Phosphate 24 hrs 100  µg/m3 

1 yr 40  µg/m3 

Cadmium 1 yr 0.005  µg/m3 

Source: hashemite kingdom of jordan, 2010 ( visited on Aprril 8, 2019) 

http://www.mca-jordan.gov.jo/SystemFiles/Pages/file_635041052815291862.pdf 
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Annex 25 

Lebanon Ambient Air Quality Standards 

Pollutants Time-Weight Average MAC (mg/m3) 

SO2 1 Hour 350 

24 Hours 120 

Annual 80 

NO2 1 Hour 200 

24 Hours 150 

Annual 100 

CO 1 Hour 30,000 

8 Hours 10,000 

O3 1 Hour 150 

8 Hours 100 

TSP 24  Hours 120 

PM10 24 Hours 80 

PM2.5 NA NA 

Pb Annual 1 

Benzene  Annual 5 ppb 

Source: In 1996, MoE issued Decision 52/1 (dated 12/09/1996) covering the National Ambient 

Air Quality Standards (NAAQS) for Lebanon (visited on 5th April, 2019) 

(http://www.moe.gov.lb/getattachment/83b371ec-8aa0-420f-92fe-7a6a487564b1/.aspx) 
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Annex 26 

New Zealand Ambient Air Quality Standards 

Pollutants Average Time Concentration (µg/m3) 

Carbon monoxide 8 hrs 10 

Nitrogen dioxide 1 hr 200 

Ozone 1 hr 150 

PM 10 24 hrs 50 

Sulphur Dioxide 1 hr 350 

 

Source: Ministry of Environment, New zealand. Resource Management (National 

Environmental Standards for Air Quality) Regulations 2004 (visited on April 5 2019) 

http://www.legislation.govt.nz/regulation/public/2004/0309/latest/DLM287036.html 
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Annex 27 

Oman Ambient Air Quality Standards 

Pollutant Max Limit of 

pollutant 

conclave 

Average period for measuring  pollutant (h) 

ppm µg/m3  

SO2  0.124 350 1 

0.0532 150 24 

H2S 0.02 30 1 

NO2 0.123 250 1 

0.642 130 24 

O3 0.0568 120 8 

PM10 - 150 24 

PM2.5 - 65 24 

CO 24.3 30mg/m3 1 

8.11 10mg/m3 8 

Non-methane 

Hydrocarbon 

NMHC 

0.24 160 3 

Pb            -  1.5 3 

NH3            - 200 24 

Source: MECA has developed and issued the ambient air quality standards for sultanate of 

Oman through MD 41/2017 (visited on 5th April, 2019) 

(https://www.duqm.gov.om/upload/files/air-quality-protection.pdf) 
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Annex 28 

Russia Ambient Air Quality Standards 

Pollutant MAC (µg/m3) 

24-hours average Maximum Annual 

average 

PM10 60 300 - 

PM2.5 35 160 25 

Sulphur dioxide 50 500 - 

Nitrogen dioxide 40 200 - 

Carbon 

Monoxide 

3000 5000 - 

Benzene 100 300 - 

Ozone 30 160 - 

Lead 0.3 - - 

Arsenic 0.3 - - 

Cadmium 0.3 - - 

Nickel 0.3 - - 

Benzo(a)pyrene 0.001 - - 

Source: Hygiene Norms GN 2.1.6.1338-03 “Maximum Allowable Concentrations (MAC) of 

Pollutants in Ambient Air, as amended, 2016 (visited on 5th April, 2019) 

(https://www.russiangost.com/p-18574-gn-2161338-03.aspx) 
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Annex 29 

UAE Ambient Air Quality Standards 

Pollutants Average Time Maximum Allowable Limits (µg/m3 ) 

SO2 1 hour 350 

24 hours 150 

1 year 60 

CO 1 hour 30 (mg/Nm3 ) 

8 hours 10 (mg/Nm3 ) 

NO2 1 hour 400 

24 hours 150 

O3 1 hour 200 

8 hours 120 

TSP 24 hours 230 

1 year 90 

PM10 24 hours 150 

Pb 1 year 1 

Source: Cabinet Decree 12 of 2006 (Visited on 8th April, 2019) 

(https://www.ead.ae/Documents/PDF-Files/Federal-Bylaw-12-Air-pollution-2006-English-

translation.pdf) 
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Annex 30 

US EPA Ambient Air Quality Standards 

Pollutants Average Time Concentration 

SO2 1 hr 75 ppb 

 3 hrs 0.5 ppm 

CO 8hrs 9 ppm 

 1 hr 35 ppm 

NO2 1 hr 100 ppb 

 1 year 53 ppb 

O3 8 hr 0.070 ppm 

PM10 24 hrs 150  µg/m3 

PM2.5 1 yr 15 µg/m3 

 24 hrs 35 µg/m3 

Pb Monthly 0.15 µg/m3 

Source: US EPA, 2017 

https://www.epa.gov/criteria-air-pollutants/naaqs-table 
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Annex 31 

Yemen Ambient Air quality standards 

Pollutants Average Time Concentration (µg/m3) 

Particulate matters annual 60 

24 hrs 150 

PM10 24 hrs 70 

NO2 1 hr 240 

24 hrs 150 

O3 8 hrs 120 

1 hr 200 

CO 8 hrs 10,000 

1 hr 20,000 

Pb annual 1 

CO2 annual 60 

24 hrs 150 

1 hr 250 

 

Source: Guidelines & Regulations of EPA, Republic of Yemen, Council of Ministers, Decree 

No. 148 of year 2000. (Visited on April, 8 2019) 

http://documents.worldbank.org/curated/en/384871468169462729/pdf/E12490v20Yemen10P

roject0EIA010FINAL.pdf 

 


