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Abstract:

In this work, the system provides clear visualizations of air pollutants details (NO,,
PMys, P Mgy, SO,, CO and Os) in our environment and list outs the diseases that
may affect living beings by considering the concentration levels of each pollutant.
In addition to that our system also recommends some overcome measures to reduce
levels of poisonous air pollutants which are gradually increasing. So that
Government can monitor pollutants concentrations over a period of time and take
control measures to make the world pollution-free. It also prognosticates hourly
concentrations of air-pollutants by training the model with historical data and
calculate AQI values by using respective concentration levels. We prognosticate
air-pollutant concentrations by using some machine learning concepts, which yields
an efficient model to predict the values by training the model with a large amount
of historical data. There are many models proposed by many others to predict air-
quality by applying simple standard Regression models using both linear and non-
linear. Here we consider it to be multi-task learning and applied various
regularization routines to list out the efficient model which can forecast
concentration levels of pollutants.

Keywords: Air pollutants, AQI, prediction, Regression model, Multi task learning
and Regularization

. INTRODUCTION

plants, Metallurgic ores, volcanic eruptions,
industrial emissions etc. O3 ratio increases beyond

Environmental pollution causes many issues that 4, ppb which might cause to demise [2,3]. If the CO

people are suffering now. It includes pollutions like
air, water, noise and soil. Among those, air pollution

ranges are between 150 to 200 parts per million
which is hazardous to lives, it may cause

has direct impact on human well-being [1].
Atmospheric pollution is typically caused by excess
gases such as carbon monoxide (CO), nitrogen
dioxide (NOy), sulphur dioxide (SO;), particulate
matter (PMjs, PMyg) and ozone (Os), etc. Human
health is primary concern due to atmospheric
pollution, predominantly in non-rural areas. Leading
originators of air pollution are vehicles, firms, power
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disorientation, unconsciousness and deaths are
possible [4]. For each pollutant, if it crosses its
normal range of concentrations then it definitely
results in a major issue to human health.

Since human health is a major concern, the public
should have proper awareness about what are the
problems that people may suffer due to air pollution.
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So, prognostication may help to turn down
consequences of atmospheric  pollution  on
surroundings by taking some precautions.

Previously proposed systems prognosticate air
quality using straightforward approaches like box
models [5], Gaussian models [6] and linear statistical
models [7,8].

Implementation and prognosis can be conveniently
done in these models. Typically, however, they do
not define the interactions and nonlinear
relationships that govern pollutant transport and
behaviour in the atmosphere [9].

With these challenges, machine learning methods
originating from the field of artificial intelligence
have become popular in air quality forecasting and
other atmospheric problems [10].

In our system, we prognosticate hourly levels of
pollutants and list out diseases that public may
suffer.

It also suggests some overcome methods to reduce
the hazardous concentration levels of air pollutants.
We mainly focus on 6 major air pollutants such as
NO,, PMas, P My, SO,, CO and O3 which are a
dangerous threat to human health.

Il. SYSTEM TO MEASURE AND RECOVER
CONCENTRATION LEVEL OF POLLUTANTS

We collect air quality data from Breezo meter API
and meteorological data from websites [11].

A. Procedure followed to measure the concentration
levels of pollutants

e Obtain historical air pollutant concentrations data
from each zone from the Breezo meter API that will
deliver information in JSON format. Isolate relevant
content from JSON response.
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Request the Breezo meter API [12] by providing
longitude, latitude of area and date for which you
need historical data.

e Calculating AQI (Air Quality Index) values for
each pollutant.

Imax _Imin
AQl of p = .. * (Cp - Cmin) + Inin

max _Cmin
where p : pollutant

Cp : pollutant (p) concentration

Cmin : concentration break point <= C,
Cmax : concentration break point >=C,
Imin :index Dbreakpoint related to Cpin
Imax : index breakpoint related to Cpax

For concentration and index breakpoints, consider
the Table-I.

e Consider the pollutant which is having less AQI
value as dominant pollutant of the day of that
particular area.

Table-I: Break point values [13]

| PMa PMas N 0 W] 50:
CATEGORY (bpm') | (ugm) | (wem) | (ugm) [ (uem) | (ugim)
(RANGE) 2| 4R | b)) | dh) | @ | Rd

GOoD 00 030 040 050 0-l 04
0-0)

SATISFACTORY
(51-100)

MODERATE
(101-200)

POCR
(201-300)

VERY POOR
(301-400)

51-100 3160 41-80 51-100 L1-20 41-80

101-250 G190 81-180 101-168 21-10 81-380

251-350 91-120 IB1-260 | 169208 | 10017 | 381-800

B4 | 12125 | 281400 | 209748 | 170-34 | 8011600

SEVERE 430+ B+ | T U+ 100+
(401-500)

B. Air Pollutants ranges and their effects on human
health

By using the following ranges charts, we can provide
health issues that people may suffer due to
respective concentration levels of air pollutants in
the air. We collect this data from [14].
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Table-11: Concentration ranges and effects of e

pollutants
co
)

Range Category Effeds

0.2ppm Normal People with heart problems are fikely to suffer rom more  |*
frequent and longer angina attacks, and they would be at
greater risk of heart attack. Children and unborn babies
are particularty at risk because they are smaller and their
bodies are stil growing and developing. '

1to 70 ppm Moderate | People are uncertain, but most people will not
experience any symptoms. Some heart patients
might experience an increase in chest pain.
> 70 ppm Unhealthy | Symptoms may become more noticeable (headache,
fatigue, nausea).
1500 200 ppm Hazardous | disorientation, unconsciousness, and death are possible.
NO2

0-50 ppb Normal No health impacts are expected when air quality is in
this range.

51-100 Moderate Individuals who are unusually sensitive to nitrogen
dioxide should consider limiting prolonged outdoor
exertion.

101-150 Unhealthy for | The following groups should limit prolonged outdoor

Sensitive Groups| exertion: « People with lung disease, such as asthma »
Children and older adults

151-200 Unhealthy | The following groups should avoid prolonged outdoor
exertion: « People with lung disease, such as asthma «
Children and older adults Everyone else should limit
prolonged outdoor exertion

201-300 Very Unhealthy | The following groups should avoid all outdoor exertion: »
People with lung disease, such as asthma » Children and
older adults Everyone else should limit outdoor exertion.

502
0 -0lppm Normal
0.1-02ppm Moderate Unusually sensitive people should consider reducing
prolonged or heavy exertion outdoors.

0.2-1 Unhealthy for | Active children and adults, and people with lung disease,

Sensitive Groups | such as asthma, should reduce prolonged or heavy
exertion outdoors.

10-30 Unhealthy | Active children and adults, and peaple with lung disease, 1
such as asthma, should avoid pralonged or heavy exertion | ==+
outdoors. Everyone else, especially children, should
reduce prolonged or heavy exertion outdoors.

30-50 Very Unhealthy | Active children and adults, and people with lung disease,
such as asthma, should avoid prolonged or heavy exertion
outdoors. Everyone else, especially children, should
reduce prolonged or heavy exertion outdoors.

>50 Hazardous  |Itirritates the nose, throat, and airways to cause coughing,

wheezing, shartness of breath, ar a tight feeling around the
chest. The effects of sulfur dioxide are feltvery quickly and
most peaple would feel the warst symptoms in 10 or 15
minutes after breathing itin.

C. Overcome methods to reduce concentration
levels of each and every pollutant [15,16,17]

1.Carbon monoxide:
e Maintain
appliances.
e Increasing horticulture.
e Drive Less - Drive Smart.

correctly  calibrated  gas
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Buy products that are fuel efficient.

2.Sulphur dioxide:

Transfer fossil fuel plants to lower sulphur fuels.
Increased productivity in changing fuel to electricity
which will decrease outpouring per unit output.
eradicate sulphur from coal prior to combustion.

3.Nitrogen dioxide
e Transport mode shift (bicycle and pedestrian
infrastructure expansion included)
e Have less nitrogen fertilizers and pesticides
e Enrich mass transit especially in non-rural area

To forecast the quality of air, we contemplate this as
multi task learning problem [18] and apply various
regularization methods [19]and identify appropriate
one that will result efficient model and give accurate
results.

Advantages
e It prognosticates future air-quality and list outs
health issues that people may suffer due to
high concentrations of air pollutants.

e Government can monitor concentration levels
over a period to protect the environment.

It suggests few overcome methods for limiting
pollutant density to make environment pollution
free.

I11. RESULTS

We get raw data such as hourly concentrations of
each pollutant. Here we calculate AQI valuesusing
concentrations with the help of breaking point
table[19]. After calculation of AQI values for each
pollutant, list out the dominant pollutant by using
above methods.
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metadata: null
data:
a:
datetime: "2019-11-18T06:00:00Z"
data available: true
indexes:
bagi: {-}
fra atmo: {u}
pollutants:

co:
display name: "con
full name: "Carbon monoxide"
agl information:

bagi:

display name: "BreezoMeter AQI"
agi: 99
agl display: "9t
color: "#OOIEIA"
category: "Excellent air quality"
concentration:
value: 197.6
units: "ppb"

no2: {
o3: {
pmle: {ee
pm25: {
s02: {

Fig. 2. Dominant Pollutants

IVV. CONCLUSION

This work gives clear envision of air contaminator
details in our environment and list outs diseases that
people may suffer based on concentration levels of
air pollutants. This system provides some overcome
methods to reduce concentration levels of toxic
pollutants which are rapidly increasing day by day. It
also forecast future hourly concentration of air
pollutants by using machine learning model which
was developed using multi task learning and
regularization method by training with historical
data.
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