
INTRODUCTION

Faisalabad is a city in the province of Punjab, formerly

known as Lyallpur and situated at 31º25'0"N/73º5'0" E.

Faisalabad is the third largest city in Pakistan after Karachi

and Lahore. Faisalabad GDP is expected to rise to $67 billion

in 2025 at a growth rate of 5.7 % and has a population of 6

millions at present1. At the same time, it has high energy

consumption and dense transport system. The most closely

related health problem due to dense transport is the air pollution

(www.smeda.org). Air pollution can lead to various health as

well as environmental problems2-4. In urban centres, high

vehicle density with heavy engines and horn use can also cause

excessive noise pollution, which is associated with accelerated

hearing loss and sleep degradation5,6. Finally, rising rates of

traffic overcrowding can lead to increased stress levels and

results work productivity7.

As a result of worsening ambient air quality, there are

growing concerns about the exposure of citizens to various air

pollutants form last few decades8-10. Faisalabad has become

one of the regions in Punjab, Pakistan, where control of air

pollution is crucial. In progress of rapid urbanization and

development of society and economy, Faisalabad, just like

other metropolitan cities in the world, is facing more pressure

for environmental protection and the restoration of environmental

damage. Despite these problems, the developing countries have

no monitoring and controlling systems/inefficient of these

negative impacts of transport systems and industries.
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According to air quality standards of NEQS and USEPA, the air quality parameter such as oxides of nitrogen (NOx), sulphur (SOx) and

carbon (CO) and their variation in Faisalabad, Pakistan has been evaluated. The concentrations of these pollutants were measured at 24

different sites for the period of three month. Results showed that concentration of NOx, SOx and CO were higher in the ambient air of

Faisalabad city during the month of June and July and NOx reduced lower the limits of NEQS in August, but still higher than the USEPA

ambient air quality standards while the level SOx and CO was found higher than both the NEQS and USEPA standards throughout the

study period. The variation in NOx and SOx level was also found significant (p < 0.05) in different periods and station. Furthermore, it is

found that the vehicular and industrial areas were the major contributor as compared with residential/commercial areas.
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The most closely related health problem due to dense

transport is the air pollution11. Air pollution can lead to various

health as well as environmental problems3,4,12. In urban centres,

high vehicle density with heavy engines and horn use can also

cause excessive noise pollution, which is associated with

accelerated hearing loss and sleep degradation5,6. Finally, rising

rates of traffic overcrowding can lead to increased stress levels

and results work productivity7,13-16.

Air pollution has long been a problem in the industrial

nations. It has now become an increasing source of environ-

mental degradation in the developing nations, because of their

rapid push to industrialization and are experiencing dramatic

levels of aerosol pollution17-20.

As a result of worsening ambient air quality, there are

growing concerns about the exposure of citizens to various air

pollutants form last few decades8-10. Lahore has become

one of the regions in Punjab, Pakistan, where control of air

pollution is crucial. In progress of rapid urbanization and

development of society and economy, Lahore, just like other

metropolitan cities in the world, is facing more pressure for

environmental protection and the restoration of environmental

damage.

The aim of present study was to asses the ambient air

quality in Faisalabad city and its comparison with of NEQS

and USEPA as well as the previous studies. This method is

considered a better way to asses the changes in ambient air

quality with the passage of time. For this purpose, NOx, CO



and SOx air quality parameters were selected as a represen-

tative. The content of these parameter were studied for period

of three month and the variation was measured as a function

of time and station.

EXPERIMENTAL

Sampling and measurement NOx, SOx and COx: From

Faisalabad city, 24 sites were selected for sampling (Table-1)

and samples were collected and analyzed from June to August

2010. High volume sampler was used for sampling. The

samples were collected for a period of 24 h at an average flow

rate of 40 cfm (1.13 m3/min) and three times per week. The

level of NOx, COx and SOx, was analyzed by standard methods

such as carbon monoxide analyzer, non-dispersive infrared

detection, 6500-smoke meter and gas phase chemilumine-

scence method.

Statistical analysis: All the experiments were performed

in replications and data thus obtained was analyzedfor mean

± SD.

RESULTS AND DISCUSSION

Level of NOx: The level of NOx was ranged from 26-64

µg/m3 with average (42 µg/m3) from June to August (Fig. 1).

It noted that the concentration of NOx was higher than NEQS

and USEPA in June and July, whereas in august it became

equal to the standards and constant decreasing trend was found

form start of June to end of August 2010. The reduced concen-

tration of NOx might be due to the changes in weather condition.

Our findings are quite higher as compared to Yousufzai et al.21

who reported the NO2 (32.3-35.9 µg/m3) level at the Sindh

Industrial Trading Estate, Karachi and Hashmi et al.22, who

also reported NO2 level at different sites in Karachi, industrial

site (13 µg/m3), residential (2.60 µg/m3) and downtown sites

(2.20 µg/m3). This difference between Faisalabad and Karachi

may be due the weather condition difference.

Fig. 2 shows the level of NOx in different areas (station)

of Faisalabad city. The maximum value of NOx was found at

National Hospital Chowk (64 µg/m3) and minimum at Wapda

Colony (26 µg/m3). The 35 % area showed the concentration

of NOx within permissible limits of standards, while other

found beyond the permissible limits regarding NOx level. The

same variation was found in case of NO, but the concentration

of NO remained lower the permissible limits of NEQS and

 Fig. 1. NOx concentration (g/m3) in ambient air of Faisalabad City versus

NEQS and USEPA

Fig. 2. NOx concentration in different sites of Faisalabad city

USEPA standards except June. Mostly, the Faisalabad city

climate remained dry whole the year except the rainy season

and the NOx in ambient air is expected higher and this situation

may worsen in coming days due to increased population which

is directly related to the number of vehicles and industriali-

zation. According to Colbeck et al.1 the nitric oxide (NO) is

one of a group of highly reactive gasses known as oxides of

nitrogen, is the component of greatest interest and the indicator

for the larger group of nitrogen oxides. NO converts quickly

into NO2 from emissions from cars, trucks and buses, power

plants and off-road equipment and contributing to the decom-

position of ground-level of ozone.

Level of SOx: The concentration of SOx was found in the

range of 110-144 µg/m3 with average value (126 µg/m3) and

found to be higher than the permissible level of NEQS and

USEPA during the analysis period. The month wise SO2

concentration is given in Fig. 3, which indicated that the level

of SO2 decreases in the months of July and august and still

remained little higher than both the standards (NEQS and

TABLE-1 
AIR MONITORING SITES IN FAISALABAD CITY 

S. No. Located sites Latitude Longitude S. No. Located sites Latitude Longitude 

1 Clock Tower Chowk 31º25'07N 73º04'44E 13 Abdullah pur Chowk 31º25'10N 73º05'41E 

2 Narwala Chowk 31º25'08N 73º04'26 E 14 Thathapull Chowk 31º25'38N 73º06'59E 
3 Chenab Chowk 31º24'47N 73º04'02E 15 D-Ground Chowk 31º24'32N 73º06'35E 

4 Gulfishan Colony Chowk 31º24'16N 73º02'34E 16 Jhaal Chowk 31º24'36N 73º05'38E 

5 Jinnah Colony Chowk 31º25'26N 73º04'04E 17 D-Type Chowk 31º22'47N 73º04'19E 

6 RazaAbad Chowk 31º25'51N 73º02'58E 18 SamnaAbad Chowk 31º23'22N 73º04'29E 

7 National Hospital Chowk 31º25'15N 73º03'46E 19 Saleemi Chowk 31º24'30N 73º07'58E 
8 GTS Chowk 31º25'00N 73º05'28E 20 Panj Puli Chowk 31º27'19N 73º04'32E 

9 Station Chowk 31º25'07N 73º05'43E 21 Allied Morr Chowk 31º27'08N 73º05'06E 

10 Chenab Club Chowk 31º25'24N 73º05'18E 22 Millat Chowk 31º26'49N 73º05'48E 

11 Katchery Bazar Chowk 31º25'11N 73º04'49E 23 Nishatabad Chowk 31º27'18N 73º07'22E 

12 Zarai Uni. Chowk 31º25'42N 73º04'31E 24 Wapda Colony Chowk 31º27'32N 73º06'20E 
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 Fig. 3. SOx  concentration (g/m3) in ambient air of Faisalabad City versus

NEQS and USEPA

USEPA). Our finding was found higher as compared to Hashmi

et al.23, Hashmi et al.24 in Karachi, Ali and Athar25 and Ghauri

et al.25 who reported that SO2 level in Islamabad (52.4 µg/m3),

Rawalpindi (41.9 µg/m3), Faisalabad (57.6 µg/m3), Karachi

(57.6 µg/m3), Peshawar (57.6 µg/m3) and Quetta (68.1 µg/m3),

Pakistan.

Level of COx: The concentration of CO in Faisalabad for

the period of three month is shown in Fig. 4. A constant

decreasing trend was found through out the study period from

start of June to end of August. The concentration of CO

remind above the limits until the mid of July and was ranged

form 8.56-19.00 mg/m3 with average 12 mg/m3. Month wise

concentration of CO is given in Fig. 5 and showed that the

concentration was greater than NEQS in June, while lower

the limit of USEPA throughout the study. The maximum of

Level of CO was found at Station Chowk (19 mg/m3) and the

minimum concentration was at Saleemi Chowk (8.245 mg/

m3). In this figure 80 % of values found lower the permissible

limits according standards. Our finding sare some what than

the earlier findings such as Ghauri et al.25 reported CO in the

range 10.4-11.5 mg/m3 in Karachi in Rawalpindi and

Islamabad, 2.1 and 1.8 mg/m3, respectively22. Hashmi et al.23,24

who reported in industrial area (0.56 mg/m3), downtown (0.32

mg/m3), residential site (0.14 mg/m3) and Port Qasim (0.71

mg/m3) Karachi and our findings are similar to Ghauri et al.25

who reported the highest concentrations of 16.1 mg/m3 in

Quetta and he also reported the increased level of CO in

Karachi (5.8 mg/m3),  Rawalpindi (4.6 mg/m3) and

Islamabad and Peshawar (3.5 mg/m3) as compared previ-

ous studies22-24.

Fig. 4. CO concentration (mg/m3) in ambient air of Faisalabad City versus

NEQS and USEPA

Overall, it is found that the air quality pollutant has

increased in Faisalabad as compared to earlier studied in

Faisalabad and all other big cities of Pakisan. The trend of air

polluter in different areas of Faisalabad was found the following

 Fig. 5. Month wise CO concentration (mg/m3) versus NEQs and USEPA

order; vehicular + commercial + industrial > vehicular +

industrial > vehicular + commercial > industrial + residential

> residential. This unbalanced increment in ambient air quality

is attributed to uncontrolled and unbalance use of energy. To

reduce production costs, high sulphur coal and petroleum are

used by many companies, industries and manufactories in

Faisalabad without any control measures and as a result of

this the total emissions of atmospheric pollutants has been

raised along with rapid socioeconomic development in

Faisalabad. Faisalabad city has severe drought condition and

the total annual rainfall is less than the usual annual quantity

required. Landing typhoons and strong updrafts and

downdrafts in the ambient air of Faisalabad are lacking, so air

pollutants cannot be easily diffused and diluted. It has been

noted that the emission volume of pollutants in Faisalabad

ambient air will increase, because the environmental protection

authorities seems to having no positive or initiative step in this

regard. So, it is necessary to optimize energy consumption,

utilization of clean fuels and renewable energy and augmen-

tation in the vegetation cover as well as improve ecological

service and implement an integrated environmental plan within

region in future, is best way to control the pollution at initial

step. In order to greatly improve the quality of the air environ-

ment and to carry out international agreements to mitigate

climate change, rigorous and forceful measures should be

adopted and the total emission volume of pollutants must be

controlled, the sustainable develop economic mechanism will

be built to optimize the energy structural imbalance in the long

term planning. Furthermore, in order to maintain sustainable

and coordinated development, Faisalabad authorities must have

taken a series of appropriate measures for controlling the air

pollution. The greenbelt area per person and the greenbelt

vegetation can cover ambient air pollution. However, in the

process of rapid urbanization and rapid development of society

and economy, Faisalabad, just like most of the developing

countries and metropolitan cities in the world, is facing more

and more pressure to protect the atmospheric environment. In

fact, air environmental pollution has to some extent restricted

sustainable development and damaged citizen health.

The particulate matter (PM2.5) and NOx pollution in

Faisalabad city has became a serious problem and their level

found enough high in air irrespective to NEQS and USEPA,

the level of NO, SO2 and CO was not so much high on average

basis and station wise the concentration of these pollutant is

crossing the permissible limit and in the month of June the

concentration was found enough high. As the weather condition
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changed the contents of the pollutant also changed conside-

rably. The higher concentration of the pollutant was found in

vehicle dense and industrial areas.
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