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ABSTRACT 

Present study deals with assessment of the ambient air quality in Gorakhpur city employing air quality index. 24 

hour average concentration of three major pollutants SO2, NO2 and PM10  were monitored for the year 2015 in 

a commercial area near Jalkal Bhawan in Gorakhpur city.   Measurement of the pollutants were carried out 

from January 2015 to December 2015. Air Quality Index was calculated by IND-AQI procedure. Maximum 

monthly average concentration of PM10, SO2 ,NO2 were   243.1, 23.6 and 49.8 was observed in 

February, September and April respectively. The annual average concentration of SO2 was found below the 

prescribed limit given by CPCB, and NO2 was  found slightly above than the maximum limit but PM10 was 

always found more than prescribed limit given by CPCB. The overall AQI was found to fall under the category 

moderate and monthly average concentration of No2 is greater than SO2. 

 

Keyword: Air Quality Index, PM10, SO2, NO2, IND-AQI (break point concentration). 

 

I. INTRODUCTION 

 

Air pollution is actually the addition of any harmful substance to the atmosphere which causes the damaging of 

environment, human health and quality of life. Air pollution is mixture of various gases, particulate matter, 

aerosol, water vapour which is emitted by natural and anthropogenic source (Shivangi Nigam 2015). Air 

pollution increases with the increase in residential, commercial and industrial development of an area.. The 

growth of population, industry and number of vehicles and improper implementation of stringent emission 

standards make the problem of air pollution still worse (Ravikumar, 2014).Increasing  rate of emission of  Air 

pollutant is a serious  matter of concern for  government.  For management of air pollution Central Pollution 

Control Board is executing a nation-wide programme of ambient air quality monitoring known as National Air 

Quality Monitoring Programme (NAMP). The network consists of three hundred and forty two (342) operating 

stations covering one hundred and twenty seven (127) cities/towns in twenty six (26) states and four (4) Union 

Territories of the country (CPCB 2009). 

Air pollution has emerged as a major challenge, particularly in urban areas. The problem becomes more 

complex due to the multiplicity and complexity of the air polluting source mix (e.g., industries, automobiles, 
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generators, domestic fuel burning, road side dusts, construction activities, etc.) ( Shukla, S.P. and Sachan S, 

2015). 

 About 60 percent of air pollution in Indian cities is due to automobile exhaust emission. The vehicular emission 

contains more than 450 different organic chemical compounds either in gaseous or in particulate or in the 

combined forms. The emission loads in Indian urban cities are in the range of thousands of tons per day 

(Sadhana Chaurasiaa and Pragya Dwivedi 2013). The air quality index  developed by the EPA has been used to 

provide accurate, timely and easily understandable information about daily level of pollution. The index 

provides table which consist range of numerical value and these value shows the quality of air. There are various 

methods for determination of AQI but most recently the IND-AQI (break point concentration) method of 

measurement of AQI was proposed by CPCB which is for individual pollutant. 

 

II. MATERIALS AND METHODS: 

Study Area  

Gorakhpur lies between lat 26 13‟N and 27°29 N and Long 83°56‟E and having area 5484 km
2
  is a city located 

along the bank of Rapti river in the eastern part of Indian State of U.P. It is located near Nepal Border ,273 Km 

east of the state capital Lucknow. The elevation, average rainfall, relative humidity, annual average temperature 

of city is 84m, 1393.1mm, 70-80%, 26°c respectively. Air pollution monitoring was carried out at commercial 

area near jalkal vibhag in Gorakhpur. Latitude and Longitude of area is 26.750,83.3695 respestively. HVS is 

placed at height of 10.6m from ground level and distance from road is 9.4m.For analysis of SO2, NO2 and PM10 

carried out by High Volume Sampler (APM460NL) during January to December 2015. 

 

Fig 1: Map Of Gorakhpur City (U.P). 

 

Fig 2: Sampling Site at Jalkal Vibhag(commercial area ) in Gorakhpur(U.P). 
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III. METHODOLOGY: 

 

To understand variation of pollutant during four season of climate, manual monitoring is done by High Volume 

Sampler(APM 460NL) at commercial area near jalkal vibhag ,Gorakhpur. Measurement was done by taking 

Annual Arithmetic mean of minimum 104 measurements in a year at that   location, taken twice a week 24 

hourly at uniform intervals. 

APM 460NL is improved version of APM 451, it consist a conical hopper in which heavy particle is settled by 

cyclonic motion of air.  PM10 is determined by gravimetric method. Air is sucked by suction inlet at flow rate of 

0.9-1.4 m
3
/min and the particle which is greater than 10µm is separated in hopper (due to cyclonic action of air) 

and rest of particle is passed through filter paper. The mass of these particles is determined by the difference in 

filter weights prior to and after sampling. The concentration of PM10 in the designated size range is calculated 

by dividing the weight gain of the filter by the volume of air sampled. For analysis of gases APM 460NL is 

paired with APM411gaseous sampling attachment.  Gaseous attachment contains four impinger, in which four 

gases can be analyzed at one time.  Filtered air is passed through absorbing solution in impinger at the flow rate 

of 1 LPM and solution absorb some specific gases and gases as like SO2,NO2,etc. and are  measured 

subsequently by simple wet chemistry method to find the concentration of gases pollutant. 

 

IV. AIR QUALITY INDEX: 

     

 IND-AQI (Break Point Concentration) 

AQI scale is divided into range from 0-500. The aim is to convert the pollution concentration into a number 

between 0 and 500. The AQI of 0, 50,100,200…..500 are referred to as “Breakpoint”. Each breakpoint 

corresponds to a defined pollution concentration. The pollution concentration between the breakpoint is 

interpolated by given equation. 

The sub-index (Ip) for a given pollutant concentration (Cp), as based on „linear segmented principle‟ is 

calculated as: 

             Ip   =   [{(IHI - ILO)/ (BHI -BLO)} * (Cp-BLO)] +ILO 

          BHI= Breakpoint concentration greater or equal to given concentration 

          BLO= Breakpoint concentration smaller or equal to given concentration 

         IHI = AQI value corresponding to BHI 

         ILO = AQI value corresponding to BLO 

           IP=   Sub Index  

Finally; 

AQI = Max (Ip) (where; p= 1,2,...,n; denotes number pollutants) 
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Table 1: Breakpoints for AQI Scale 0-500 (units: μg/m
3
 ) for measured Pollutant. 

AQI Category 

(Range) 

PM10 

24-hr 

NO2 

24-hr 

SO2 

24-hr 

Good (0-50) 0-50 0-40 0-40 

Satisfactory 

(51-100) 

51-100 41-80 41-80 

Moderate 

(101-200) 

101-250 81-380 80-180 

Poor 

(201-300) 

251-350 381-800 181-280 

Very poor 

(301-400) 

351-430 801-1600 281-400 

Severe 

(401-500) 

430+ 1600+ 400+ 

 

 

V.  RESULT AND DISCUSSION 
 

Air Quality Index was calculated  by using monitored data from commercial site at jalkal vibhag in Gorakhpur 

by IND-AQI (break point concentration) procedure. PM10 is dominant pollutant because  sub-index of this 

pollutant  is always greater than sub index of pollutant SO2 and NO2 so its value is selected for Air Quality 

Index. Monthly average concentration of pollutant SO2 &NO2 lies below the prescribed standard (given by 

CPCB) throughout year. Annually average concentration of pollutant SO2 was found below standard level and 

NO2 is slightly higher than standard given by Central Pollution control Board. Overall AQI was found between 

Moderate (101-200).  It may cause breathing discomfort to the people with lung disease such as asthma and 

discomfort to people with heart disease, children and older adult. 

 

Table 3:  National Ambient Air Quality Standards (2009) for pollutant SO2,NO2,PM10. 

 

 

 

 

 

Commercial Area  SO2(µg/m
3
) NO2(µg/m

3
) PM10(µg/m

3
) 

ANNUAL 50 40 60 

24 HOURS 80 80 100 
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Table4: Monthly Average Concentration of Pollutant and AQI at Commercial area(Jalkal 

vibhag)in Gorakhpur. 

 

 

Fig 3:  Variation of pollutant PM10 (µg/m
3)

 with respect to National Ambient Air Quality  Standard. 

 

 

 

                                                 Name of the Monitoring Station-        JALKAL VIBHAG 

MONTH PM10(µg/m3) SO2 (µg/m3) NO2(µg/m3) 

AIR 

QUALITY 

INDEX 

JANUARY 137.5 17.8 33.8 125.0 

FEBRUARY 243.1 18.8 43.3 195.4 

MARCH 137.5 17.8 33.6 125.0 

APRIL 219.4 17.4 49.8 179.6 

MAY 211.2 19.3 46.1 174.1 

JUNE 198.3 19.6 43.8 165.5 

JULY 126.3 13.7 31.6 117.5 

AUGUST 199.8 21.3 42.5 166.5 

SEPTEMBER 177.5 23.6 46.4 151.7 

OCTOBER 169.6 21.9 43.3 146.4 

NOVEMBER 174.3 20.1 39.5 149.5 

DECEMBER 192.5 22.9 41.5 161.7 

     



 
 

251 | P a g e  
 

 

Fig 4: Variation of pollutant NO2(µg/m
3)

  with respect to National Ambient Air Quality   Standard. 

 

Fig 5: Variation of pollutant NO2(µg/m
3)

  with respect to National Ambient Air Quality   Standard. 

 

Fig 6: Variation of Air Quality Index from Jan-December 2015. 

  AQI :  Moderate(101-200), it may cause breathing discomfort to the people with lung disease such as asthma 

and discomfort to people with heart disease, children and older adult. 

 

VI. CONCLUSION  

 

The overall AQI gives  clear view about ambient air and the critical pollutant mainly responsible for the quality 

of air which can be easier for a common man to understand (Prakash Mamta). Study of the pollutants was done 

at commercial area in Gorakhpur City. Pollutant concentration of SO2 and NO2 is very less than PM10.As we 

know that PM10 is respirable suspended particulate matter; it enters into human lung by breathing and cause 
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discomfort to asthma patient and children. The overall AQI of the study area near Gorakhpur City is under 

moderate category of AQI. Due to rapid increase in population in Gorakhpur, use of automobile increases, it 

raised the air pollutanst . Pollution can be reduced by use of clean fuel CNG by vehicles, closure of commercial 

unit, phasing out off older vehicles and encouraging people to use public transport means like metro rails and 

high capacity buses. 
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