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ABSTRACT

This research paper attempts to analyze the ambient air quality in Hisar city by using the air

quality index (AQI). The 24-hourly average concentrations of major pollutants, viz. Particulate
matter PM10, PM2.5, Sulphur Dioxide (SO,), Carbon Monoxide (CO) and Nitrogen Dioxide
(NO,) for the year 2021 were selected. The Air Quality Index was calculated using IND-AQI
procedure. It has been found that the average AQI of the year 2021 was 184, falling under the
category “Moderately Polluted”. The high values of AQI in winters (especially November &

December) are of major health concern to the people of Hisar.
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1. INTRODUCTION

Ambient air refers to the outdoor air which surrounds us and accessible to all. Air pollution is a
matter of great concern throughout the world at ecological, epidemical, climatological and
toxicological levels McMichaeletal.2000) Tha ampjent air quality in India too has been degrading at a
very rapid rate. It is evident from the fact that 21 cities of India were among the most polluted 30
cities of the world in 2019.

According to WHO, air pollution causes 7 million premature deaths every year. International

Agency for research on cancer (IARC) of WHO, reported in 2013 that outdoor air pollution can
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cause sarcoma inhumans. PM, s and PM; , are capable of penetrating deep into the lungs and
PM, s can even enter the bloodstream, primarily resulting in cardiovascular and respiratory

impactsWHO 2020)

In 2019, 99% of the world population was residing in places where the WHO air quality
guidelines levels were not met™"° 22D |n India, special emphasis is laid upon the ambient air
quality of large & important cities whereas small urban centers most often lack the air quality
data. The ambient air quality monitoring system was set up in the year 2019 in Hisar city

(Haryana). It provides continuous ambient air quality monitoring report.

AQI (Air Quality Index) is a tool, introduced by Environmental Protection agency (EPA) in USA
to measure the levels of pollution due to major air pollutants. It is an overall scheme that
transforms weighted values of individual air pollution related parameters into a single number or
set of numbers (Mukesh Sharma, 2003) “The AQ| value is directly proportional to the level of air

pollution. In the present study the AQI was calculated using IND-AQI specified by CPCB.

Various Cateqgories of IND-AQI (National Air Quality Index, CPCB)

AIR QUALITY INDEX CATEGORY
0-50 GOOD

51-100 SATISFACTORY
101-200 MODERATE
201-300 POOR

301-400 VERY POOR
401-500 SEVERE

Source: Central Pollution Control Board, New Delhi. (Ministry of Environment, Forest and
Climate Change)

2. STUDY AREA
The city of Hisar, also known as Shehar-e-Firoza, at 210metres above sea level is located at

29°5’5"N latitude and 75°45°55”E longitude. Situated 165 kilometers west to Delhi on the

National Highway number 9, Hisar city is one of the important growing urban centers of
Haryana. The city is frequently visited by people of adjoining western states for medical
treatment, agriculture equipmentsetc. Hisar has also emerged as an education hub. It is also

known as ‘the city of steel’ due to the presence of renowned Jindal Steel Industry.
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The climate of Hisar is marked by very hot summers and very cold winters. The maximum day
temperature during the summer varies between 40° & 48" Celsius. During winter it varies
between 1°& 4° Celsius. Hisar receives its monsoon rainfall from south westerly branch from
July to September. The western disturbances during winters also bring plenty of rainfall.As per
reports of Census India, population of Hisar city in 2011 was 3,01,383; of which males and
femaleswere 1,63,231 and 1,38,152 respectively. Major religionpractised in Hisar is Hinduism
(97%), followed by Sikhism (0.97%). The third most popular religion is Islam (0.94%), followed
by Jainism, Christianity and Buddhism.

Location Map of Study Area

2 HARYANAMAP |3 STUDY AREA MAP

Legend
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Source: Prepared using GIS Software

3. OBJECTIVES OF STUDY-

1) To analyze the pattern of ambient air quality during months of the year 2021 in Hisar city.
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2) To point out the major factors affecting air quality in Hisar city.
4. METHODOLOGY

The concentrations of various pollutants have been recorded by the monitoring agency (under

Haryana State Pollution Control Board) on hourly basis. The 24-hourly average data of
pollutants is provided by the agency, which is further used in the present study to calculate daily
AQI. The secondary data has been provided by CAAQMS (Continuous Ambient Air Quality
Monitoring System) at Urban Estate-I1 in Hisar. To calculate the daily AQI, a sub-index for each

pollutant is calculated using the following table and mathematical equation:

Breakpoints of VVarious Pollutants (National Air Quality Index, CPCB)

AQI AQI Concentration range*
Category

PM | PM, | NO, o, CcO SO, NH, Pb

Satisfactory | 51-100 (51 -(31 -|41 -(51 -(1.1-2.0 (|41 -|201 -(05 -

100 | 60 80 100 80 400 1.0
Moderately | 101 -|{101 -|{61 -8 -|101 -|2.1-10 (81 ~-|401 -|1.1 -
polluted 200 250 |90 180 168 380 800 2.0

*COin mym3 and other pollutants in pg/m’; 2h-hourly average values for PM;o, PM; s,
NO,, SO,, NH3, and Pb, and 8-hourly values for CO and O;.

Source: Central Pollution Control Board, New Delhi. (Ministry of Environment, Forest and
Climate Change)

The mathematical equation for calculating sub indices is as follows-

Iyi — I
Ip —| sk
BPyi — BPy,
l,= sub index or AQI for pollutant ‘P’

(Cp — BPL,) + 11,

(Rounded to the nearest integer)

Cp= Actual ambient concentration of pollutant ‘P’
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BPui= The upper end breakpoint concentration that is >C, BP o= The lower end breakpoint
concentration that is <C

Ini= The sub index or AQI value corresponding to BPui I .= The sub index or AQI value
corresponding to BP,

After calculating sub index for each pollutant, the pollutant with the highest value of it’s
respective sub index is considered as overall and final AQI. It may be explained through

following flow diagram-

Hourly Data

502 ) (NO! ) CNI-I?.
24-hr average 24-hr average 24-hr average
(PMZ.S) (PMIO) ( 502 ) ( NOx ) ( NH3 ) ( co ) ( 03

Sub-Index Sub-Index Sub-Index Sub-Index Sub-Index Sub-Index Sub-Index

D at least one
= max{3ub-index] (D at least three

5. RESULTS AND DISCUSSIONS

The monthly average AQI values are shown using line graph in figure 1. It is clearly visible that
the best ambient air quality was in September, with AQI value=62, which falls under
satisfactory category and the worst was recorded in November with AQI value= 384, which
falls under very poor category. It may be pointed out that the last quarter of the year is marked
with poor air quality. In contrast to this, the second and third quarter of the year 2021 are marked

with better air quality.
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Figure 1: Variation of AQI in year 2021

Factors leading to variations in AQI in Hisar City

Temperature Inversion: It can be concluded from figure 1 that the air quality is far
better during summers than winters in Hisar & it is a generalized concept as well. During
winters, the temperature inversion occurs. Hence, accumulation of heavier cold air near
the surface does not allow the pollutants to disperse in the upper layer of atmosphere. It
will surely lead to increase in AQI value near ground level.

Wind Speed: High wind speed disperse the pollutants effectively. Wind speed is more in
summers than winters in Hisar.

Wind Direction: October is marked by withdrawal of monsoon in northwest India.
During monsoon the direction of winds is easterly and south westerly but during

withdrawal, it changes to north westerly. During summers too (before monsoon), the
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direction of winds is north westerly. Hence, sometimes the storms carrying dust arrive
from Rajasthan and adjoining countries.

Rainfall: The pollutants & dust particles constituting the air of atmosphere are washed off
by rain showers. The months of July and August in Hisar are characterized by monsoon
& post monsoon showers, which results into good ambient air quality. Winter rainfall
also purifies the air, but its impact is overshadowedby very low temperature conditions,
which recreate the former situation (i.e. poor air quality) in a short period and also the
frequency & periodicity of western disturbances is very less.

Farm fires: It has emerged as a major factor in last years which deteriorates the ambient
air quality at an alarming rate in last quarter of the year. The stubble burning season is
around 45 days long. The maximum AQI value of the year has also been recorded during
these days. Stubble burning causes sudden surge in PM 2.5 levels in air resulting into

sudden surge in AQI.
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