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ABSTRACT 
 
 This study was under taken to investigate the quality of ambient air in Hyderabad City aimed to determine 
the levels of air borne pollutants i.e. Particulate Matter (PM10), Sulfur dioxide (SO2), Nitrogen dioxide (NO2), 
Carbon monoxide (CO), Ozone (O3) and toxic metals at five site of different environmental back drops. GMW 
PM10 High Volume Air Sampler – Volumetric was used to trap PM10 using gravimetric method. Ozone O3 was 
determined (as per ASTMD). SO2 was determined based on West-Gaeke method (as per ISO 6767). For the 
determination of mass concentration of NO2, Modified Griess-Saltzman method (as per ISO 6768) was used. 
CO meter was used for CO measurements. The results showed that all the studied parameters were remained out 
of compliance with WHO stipulations at all sampling sites. Transport sector is the significant contributor of air 
quality debacle in the Hyderabad city especially two stroke engines. There is need to encourage local urban 
dwellers to use bicycle or walk to travel short distances, widening of congested city roads, proper sanitation, 
strict monitoring fuel adulteration, and regular vehicular inspection. There is an urgent need of efficient public 
road transport system to reduce dependency on personal vehicles that will bring some improvement in 
deteriorated ambient air quality in Hyderabad city.  
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Introduction 
 
 Air gets pollution from emissions in high enough levels from different sectors like motor vehicles, electrical 
power plants, chemical, metal, paper industries, municipal solid waste, and smog (Annesi, M.I., 2003). The air 
borne harmful emissions are causing serious damages to humans, plants, animal and materials (Arditsoglou, A., 
C. Samara, 2005). Air Pollution is now disturbing the fragile natural environment on earth (Awang, M.B., 
2000). Population and pollution are strongly correlated to each other, if population increases so is the pollution 
(Barck, C., 2005). Population explosion, industrial growth and increase in vehicles are the main reasons for air 
pollution nowadays (Bell, M.L., 2006). Majority of the global population is breathing a contaminated air exceed 
World Health Organization (WHO) stipulations (Bhanarkar, A.D., 2005). Poorly planned urbanization coupled 
with industrial expansion and vehicle usage in Asia, has resulted harmful emissions i.e. Total Suspended 
Particulate Matter (TSPM), Volatile Organic Compounds (VOCs), Carbon Monoxide (CO), Nitrogen Oxides 
(NOX), Sulphur Oxides (SOX), Lead & other heavy metals and Ground Level Ozone (Bloomberg, A., 2004). 
More increase is expected in emissions if unsustainable development practices persist. These air borne 
pollutants has various human health implications in respiratory and heart diseases leading to susceptibility of 
immune system to microbial infections (Burnett, T.R., 2003). Air borne diseases are asthma, cancer, acute and 
chronic pulmonary disorders, respiratory infections, and cardiovascular disease (Burnett, T.B., 1998). 
 In comparison to developed countries, under developed countries are less economically viable 
(Chaloulakou, A., 2003). In order to achieve economic success, they must be industrialized as top leadership of 
most of the developing countries believes (Chan, L.Y., W.S. Kwok, 2001). Environmental protection has been 
seemed a low priority in the race of economic development in the developing nations (Chew, F.T., 1999). 
Developed nations are taking measures to improve air quality gradually while under developed countries are 
deteriorating air quality more rapidly (Davis, D.L., P.H.N. Saldiva, 1999). Economic development of poor 
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nations does not have to result in environmental concerns (Dongarra, G., 2006). The environmentally feasible 
success to future development depends on usage of most efficient technologies and utilization of resources at 
lowest possible level (2005). 
 Major cities of Pakistan are facing air pollution as growing environmental concern (Ghose Minal K., 2004). 
Pakistan in 2004-2005 had achieved the rapid growth rate of over 8% in the service sector, resulted of 
development in the more urbanization of cities associated in road transport expansion. Different financial 
institutions has adopted a liberal leasing in the last few years that caused rush of road transport (Jaffar, M., 
2005). The roads of Pakistan have not the capacity to bear the load of increasing vehicular flow and resulted in 
the deterioration of ambient air quality in the urban areas of Pakistan (Mahmood, A.K., R.K. Shaheen, 2005). 
 Air pollution is one of the rising environmental issues in the urban areas of Hyderabad City. Transport 
sector is considered to be the major air polluter in the city. The growing population has changed their travel 
pattern due to absence of suitable, convenient and capable public transport in city areas. Such development has 
created a lot more pressure on congested city roads and ambient air quality. Keeping view on the above facts, it 
is dire need of the time to assess the quality of air to identify the threats to urban population. 
 
Material and Method 
 
2.1. Description of Study Area: 
 
 Hyderabad city is located at 24046' and 260 06' north latitudes and 680 16' and 680 59' east longitudes. 
Hyderabad city is part of the lower Indus Plain which is a vast alluvial along the course of Indus River and 
located in semi arid zone. The climate of the city is moderate May and June are very hot with mean maximum 
and minimum temperatures of 41.6o C and 28o C. This follows by gradual fall in the temperature during night 
with pleasant breeze which makes nights comfortable. City is famous for its cool breeze and balmy nights.  
 
2.2. Sampling Strategy: 
 
 A total of five ambient air quality monitoring sites were selected for sampling (fig.2.1). The sampling sites 
are located in the Hyderabad City map (fig: 2.2) 
 
Table 2.1: Location of Ambient Air Quality Monitoring Sites. 

Site Monitoring Sites Monitoring Days Source of Emission 
1 Badin Stop, Khawaja Gareeb Nawaz Road Monday, Tuesday 

Wednesday, Thursday 
Vehicular, commercial, industrial, and 

residential area. 
2 Gari Khata (Hyder Chowk), Court Road Monday, Tuesday 

Wednesday, Thursday 
Vehicular and commercial 

3 C H Chowk, Hospital Road Monday, Tuesday 
Wednesday, Thursday 

Vehicular emission 

4 Agricultural Complex, Thandi Sadak Monday, Tuesday 
Wednesday, Thursday 

Vehicular emission and residential 
area 

5 Hatri Stop (Background) Monday, Tuesday 
Wednesday, Thursday 

Background 

 
 Airborne pollutants i.e. Suspended Particulate Matter (SPM) e.g. (PM10), SO2, NO2, CO, O3, and Pb were 
chosen for assessment of air quality. All the pollutants were recorded hourly at each and every site. Noise levels 
were also recorded. The samplings were conducted during December and January. Each site was monitored for 
4 days in a week. Air samples were collected from 08:00 to 20:00. Meteorological data were obtained from 
Hyderabad Meteorological station during the monitoring period which included temperature, relative humidity, 
wind direction and wind speed.  
 
2.3. Data collection methods: 
 
i) Suspended Particulate Matter (SPM): 
 
 GMW PM10 High Volume Air Sampler – Volumetric (manufactured by Thermo Anderson, USA) was used 
to trap PM10 using gravimetric method (recommended, U.S-EPA). Air flow through system was maintained at 
1.25m3/min (1250 liters/min). For trapping PM10 filter papers used for Suspended Particulate Matter (SMP) 
analysis were Whatman’s preweighed glass fabric filter papers (GF/A) of 10" ×8", capable of retaining particles 
as small as 0.01µm. All glass filter papers were baked at 5500C for 24h before use to remove traces of impurities 
and bound moisture. PM10 was monitored every hour. At the end of one hour sampling filter papers were 
carefully removed from sampling device and placed in individual plastic bags and stored in refrigerator at 40C 
prior to analysis. PM10 was computed after weighing the filter paper before and after sampling. The weighing 
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was carried out on weighing machine (model: 210, Adam, U.S.A). The mass concentration of PM10 in the 
ambient air was expressed in micrograms per cubic meter (µg/m3). 
 
ii) Gaseous Pollutants Monitoring: 
 
 SO2  and NO2 were determined by West-Gaeke and Modified Griess-Saltzman method, respectively.  Ozone 
O3 was determined (as per ASTMD 2912-76). CO meter (M-40-Industrial Scientific, U.S.A) was used for CO 
measurements. Gaseous pollutants were monitored by spectrophotometer. For the determination Pb in the SPM, 
glass filter papers were digested, on which SPM was collected. These filter papers were digested in 1:1 (Nitric 
acid + distilled water), 10 ml of nitric acid (HNO3) was taken and boiling was started until all the collected SPM 
extracted in the prepared digested sample. Finally, filter paper was left clear from SPM and final volume of the 
SPM digested sample was raised up to 100ml by adding distilled water. Solutions were analyzed by Atomic 
Absorption Spectrometer (Model: AA240FS, Varian, U.S.A).  
 
3. Result: 
 
 Among the sampling sites only Badin Stop received medium winds (speed between 2m/sec to 4m/sec), 
while strong winds (speed more than 4m/sec) prevailed on other four sites. It can be seen that during the 
monitoring period, the dominant wind direction was towards the north (Figure 3.1). The mean values of 
temperature ranged between 20.07°C to 22.84°C. The mean values of Relative humidity ranged between 
43.84% to 57.84 % during whole testing period 
      

 

 
 
Fig. 3.1: Wind direction at different sampling sites in Hyderabad city. 
 
i) Particulate Matter (PM10): 
 
 The values of PM10 varied at all sampling sites from a minimum of 40µg/m3 to a maximum of 117µg/m3 

(Figure 3.2). The mean highest PM10 concentration of 94.67µg/m3 was recorded at Gari Khata whereas the 
lowest value (76.68µg/m3) was from Hatri Stop. The concentration of PM10 at different sampling sites did not 
show much variation. At Badin Stop, the lowest PM10 concentration was 74.7µg/m3 at 1300 hrs and the highest 
was 109.37µg/m3 recorded at 1200 hrs. At Gari Khata and C H Chowk which comprised of residential and 
commercial area the mean PM10 values were 94.67µg/m3 and 85.253µg/m3 respectively. Agricultural Complex 
was completely a residential area, the highest PM10 concentration 114.7µg/m3 was recorded from here. Hatri 
Stop was kept as background site, the lowest PM10 concentration was 50.7µg/m3 at 800 hrs and the highest was 
117.3µg/m3 at 1300 hrs.  
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Fig. 3.2: PM10 concentrations at different sampling sites at different intervals in Hyderabad city. 
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Fig. 3.3: NO2 concentration at different sampling sites at different intervals in Hyderabad city. 
 
ii) Gaseous Pollutants: 
 
 NO2 concentration ranged between 30 µg/m3 (at Hatri Stop) and 120 µg/m3 (at Gari Khata). NO2 at Badin 
Stop was recorded a minimum 70µg/m3 and a maximum 100µg/m3 with mean 83.07µg/m3 (Figure 3.3). The 
mean concentration of NO2 was 93.84 µg/m3  measured at Gari Khata. NO2 with lowest concentration of 
65µg/m3 and the highest up to 90µg/m3 were measured at Civil Hospital Chowk, whereas at Agricultural 
Complex, NO2 measured with lowest 60µg/m3 at 0900 hrs and the highest 85µg/m3 at 1400 hrs. Hatri Stop was 
kept as background and remained less polluted as compared to other sites. NO2 36.15µg/m3 was measured at 
Hatri Stop.  
 The concentration of SO2 varied at all sampling sites (Figure 3.4) from a minimum 25µg/m3 (at Hatri Stop) 

to a maximum of 100µg/m3 (at Gari Khata). At Badin Stop, 78.46µg/m3 SO2 concentration was measured. 
Among residential and commercial areas, at Gari Khata and C H Chowk high values of 89.23µg/m3 and 
65.38µg/m3 respectively were estimated. Agri Complex was completely residential area minimum of 55µg/m3 at 
0800 hrs and maximum of 75µg/m3 at 1400 hrs of SO2 were recorded. The mean of SO2 concentration was 
64.61µg/m3.While at Hatri Stop the lowest 25µg/m3 was recorded and the highest 35µg/m3 concentration of 
SO2.  
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Fig. 3.4: SO2 concentration at different sampling sites in different intervals in  Hyderabad city. 
 
 Carbon monoxide and Ozone could not be detected at all sampling sites and their concentration remained 
below detectable limits of 1ppm during whole monitoring period. 
 The minimum concentration of lead (Pb) measured of 2.995μg/m3 and maximum of 8.032μg/m3 in the study 
area. This concentration exceeded the permissible limit of 1.5μg/m3 for 24 hrs. (U.S.EPA).  
 
4. Discussion: 
 
 A high concentration of PM10 (between 76.60μg/m3 to 96.60μg/m3) was recorded in Hyderabad which was 
lower than concentration (627 to 938μg/m3) recorded in Karachi and Islamabad (Parekh, P.P., 2001). Karachi 
and Islamabad are relatively bigger cities in terms of vehicular density and industrial set up. The results also 
indicate that transport sector is the major contributor of PM10 in Hyderabad as the results were also obtained by 
Parekh. Rapid urbanization and population growth has led to an increase in vehicular density and energy 
demand which may be considered main sources of higher particulate pollution in major cities of Pakistan 
(2001). Similar results were obtained for NO2 and SO2 at urban sites (Badin Stop, Gari Khata, C.H. Chowk, and 
Agri complex). The highest, NO2 concentration 98.8 μg/m3 at Gari Khata was mainly due to a very busy traffic 
flow throughout the day which was the busiest commercial area of the city. This site was linked to the railway 
station and main bus terminal of the city. This site was also linked with Thandi Sadak and Auto Bann Road, the 
two busiest roads of the city. The second highest value of NO2 was measured at Badin Stop, surrounded by main 
bus terminal of the city. The concentration of NO2 and SO2 was found lower in comparison to study conducted 
by Ghose in Kolkata, India in 2004. Ghose (2004) stated that approximately 70% of the total pollution load was 
contributed by automobile exhaust. Vehicles have always been the dominant transportation source of NO2 

(Reddy, G.S., B. Ruj, 2003). Other sources for SO2 and NO2 include solid waste incineration, industrial and 
domestic emissions (Bhanarkar, A.D., 2005). The results of present study signify unplanned increase in vehicles 
especially two stroke engine vehicles had brought the ambient air of Hyderabad to an alarming levels. 
 The concentration of PM10 exceeded the permissible limit of 50μg/m3 for 24 hrs (WHO, 2000). Similarly 
the concentration of SO2 at all urban sampling sites exceeded WHO-Air Quality Guidelines except background 
site. Highest concentration was recorded at Gari Khata and Badin Stop which remained under heavy stress from 
vehicular flow throughout the day and commercial activities. 
 The concentration of lead (Pb) was measured minimum of 2.995μg/m3 and maximum of 8.032 μg/m3 in 
urban sampling sites except background. This concentration exceeded the permissible limit of 1.5μg/m3 for 24 
hrs. (U.S-EPA). The high value of Pb is revealing the important influence of the dense traffic, mainly of the two 
stroke vehicles to the high particulate pollution. Vehicle exhaust might be the major source of Pb.  
 
5. Conclusion: 
 
 The study presented the data on the measurements of PM10, NO2, SO2 and major trace elements 
concentration and meteorological parameters in five different sampling sites of Hyderabad. Very high 
concentration of PM10 was measured at all sampling sites including background. All the five sampling sites were 
out of compliance with WHO requisites. The values of gaseous pollutants .i.e. NO2 and SO2 were also exceeded 
the international air quality guidelines at all urban sites but remained within safe limit at background site. CO 
and O3 remained below detectable limits at all monitoring sites. The concentration of lead (Pb) was in 
exceedance of permissible limit of U.S. standards. High concentrations were also observed for the crustal 
elements Mg, Ca, and Fe. Vehicular emissions were key factor in deterioration of ambient air quality of 
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Hyderabad. There is a great requirement for a stringent inspection and maintenance (IM) programs in the city to 
meet WHO Air Quality Guideline.  
 
6. Recommendations: 
 
 There are some feasible options to make better air quality for breathing to Hyderabad city people i.e. 
regular vehicular emission testing, strict monitoring of fuel adulteration especially LPG, replace two-stroke 
engines i.e. auto rickshaws and four-seaters with CNG run, widening of city road especially strict action on road 
encroachment, taxing cars entering the city limits, imposing an environmental tax on automobiles and efficient 
public transport system in Hyderabad city. Local city municipal authorities have to play their role in proper 
sanitation of city roads to reduce dust in the air. Air quality improvement campaigns should regularly organized 
by Environment Protection Agency along with city district Govt. Regular funds should be allocated for 
plantation and greening of the city areas. There is a dire need of participatory approach from Govt. sector, 
NGOs and civil society to reduce air borne pollution in Hyderabad city. 
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