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Hi Naani, hi Ma!
See what | drew today!

\\\

Ranu, first
change your
clothes.




I will quickly
freshen up and then

Ok Naani,

show you what | drew.




WHO
ARE
YOU???

Oh Ranu! Didn't you
recognise me?
I am the bee
you were drawing
in the garden!

G178



But, you talk like Because | want to

a hurnan.._.and you be your friend.
are as big as mel!

Ha ha ha ha,

that's only for you R : i - ‘
my dear! YES...YES!

Bee, will you be
my friend?

_{ Ranu and Queeny became good friends.

They were so close to each other that they soon
were inseparable. In other people’s presence,
however Queeny always appeared as a regular
sized bee.

I am going to call
you QUEENY!!

Look at her!
I wonder what she does
with that bee all day!

Ma and Nani noticed that Ranu spent a lot of
time chatting with her friend, the bee.




LOne morning Naani woke up coughing badly.

Ma, what happened
to Naani?

Older people suffer a lot
from this pollution.

Yes, true! But for that we need to
find out what we can do about it.

Ma, shouldn't we do something
about this air pollution?

Ranu! lts time for your
school bus! Go on! Get
dressed now!




AR §! Queeny, | am worried
| ! about Naani. Nowadays,
she often suffers bad
Hey Ranu, bouts of coughing. Is it
you look really due to pollution?
sad today!

Yes, Ranu. Air pollution
impacts all of us. Bees §
also feel the sting of air
pollution.

TR
Yes Ranu. Whenever we are in a polluted
area, we start feeling uneasy and need to

our health and also our heartbeats.

move out from there immediately. It affects

I wish | knew why
this pollution is
increasing so much?

Oh really! then | am going
to join your class today.

Hey. you know what
Queeny! Qur teacher
has invited a guest
speaker. She is
coming today to speak
about the air quality in
our city.
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Ranu, cheer up! | am 4
sure we will find
a way to help your
Naani today!

Good morning! Today
we have a special
guest amongst us. Let
me introduce Professor
Khushi Kumar to you.

£
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Professor!

Good morning SHHHH... l

be silent
Queeny!

Do you know why | want to

Well, today | am going speak about this subject?

to speak about something
that adversely affects our
health on a daily basis.

Hmmm-...I don't know
Professor. But yes, my .
Ma says that my Naani

is suffering a lot due to

air pollution!

E"'a
K
.

May be that's why you want
to speak to us! | want to
know more about air pollution
and what we should do about it.

Yes, you are right. So let us first
understand what the sources of air
pollution are.




You can see them every

day - emissions from moving cars, §

buses, trucks, and motorcycles.

It is also caused by unchecked
emissions from factories and
smoke from firecrackers.

We, human beings, are
responsible for it.

Natural sources
also cause air
pollution.

Can one of you guess
what a natural source
of pollution may be?

A8/
{ Forest fires!




Yes. In summers, the jungle caiches fire quickly.
It produces smoke which is dangerouys for humans,
) animals and birds. Another naturaiﬁsqjume isa VO’CW
1

50

Yeah...many bees
who fly across
different regions
have told me
about this.

Yes, Professor Kumar,
| saw it on television.

Yes. Wind-blown dust or 'aandhi’ can affect us
badly, especially at the peak of summers.
Dust particles are lifted up by winds creating
small or big dust storms. This can be
dangerous for our respiratory systems.




But nowadays road-traffic
has increased so much that
it is polluting the air.

Would any one of you like to
speak about your experience?

My father is an auto driver.

And he says that in the earlier
days there were fewer vehicles on
the road, and that's why our city
had better air.

My father is very tired
every day when he returns
home!

Your father feels the brunt
of it since he drives
through heavy traffic
every day.

Did you know, air pollution is also caused by
the smoke from firewood, used for cooking,
causes indoor air poliution.

s .
Let me also inform you that air pollution is one of the
top-most factors that puts our health at risk. It can =

impact our eyes, lungs, respiratory organs and activate
heart-related ailments, especially in people who are

already prone to these conditions. So please take care

Oh, we didn't know about
this. It sounds so scary!

of yourself and your near and dear ones.
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There are many pollutants in the
air such as carbon monoxide,
nitrogen dioxide, sulphur dioxide,
particulate matter (PM 2.5 and
PM 10), ozone, lead and others.

All these pollutants affect
our health in different ways.

I have heard about
particulate matter.
What is that?

This is a good question! Particulate matter is a
fine inhalable mixture of solid particles and
liquid droplets suspended in ambient air.

Human Hair
5070

The average human hair is
about 75 micrometres in
diameter. It is approximately
30 times larger than the fine
particle of PM 2.5, and has a
diameter of 2.5 micrometers.

Fine Beach Son;!
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Professor, in that
case, we cannot
see it with our

Remember our science
class motto — "absence
of evidence is not

evidence of absence.”

Yes, Ranu, we can't see these
pollutants, but that doesn't mean
pollution does not exist.

that we can’t see? do you measure heat?

[ How can we observe something Hmmm._.tell me how
What are its units?

Temperature is
measured in
celcius and
fahrenheit.

| Do we see heat with |
| our eyes under day-to-day
| conditions?

Exactly! You can measure the intensity
of heat using a thermometer.

So the thermometer acts like a sensor. In

the same way, there are air quality sensors
that measure air pollution.

T
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Come, take a look at
these monitors! This
is a fixed sensor.

All these small sensors
can measure air pollution.

J

A portable sensor...




sensor that doesn'’t fit in
my bag. Ha-Ha-Ha. See
this picture.

These big sensors
are called analyzers.

They give more
accurate data

So air quality sensor measures the level
of pollution just like a thermometer
measures temperature!

Yes, and the number showing the collective
level of different air pollutants is called Air
Quality Index (AQI).

It is derived from the
concentration of various /
pollutants present in that |}

Lfgion at that time. L

Let me give you an example. When
AQl is between 0 and 50, it is a safe
level with minimal impact. You can
safely play outdoors.

20




On the other hand, AQ! above 400 is severe.
It affects healthy people and seriously impacts
those with existing diseases.

Keep this AQI chart in your school.
It will help you decide when not to
play outdoors if the pollution level

is high.

Moderately

polluted 101-200 101-250 61-90 81-180 101-168  2.1-10 | 81-380 401-800 1.1-2.0

*CO in mg/m*and other pollutants in pg/m*; 2h-hourly average values for PM,; ,PM, , NO,, SO,, and Pb,
and B-hourly values for CO and O,.

Do you know that you
can judge these
levels by observing
the sky and the
weather too?

During winter, due to low temperatures, the
density of the air increases and it stays close

...particulate matter is washed away and we
have clear days for outdoor activities.

to the ground, trapping poliutants. So the air Similarly warm afternoons get windy and well
LQ’Mrih'ﬂ'y is likely to be bad. While in the J_—l ventilated resulting in better air quality.
monsoon...

21



You can install a small and low-cost air quality
sensor in your school for real-time air pollution
monitoring in your area. This will help you monitor
particulate matter concentration.

{

‘ _ ‘-mk_(.iiu"'“

i

Please enroll us in this project.
We want to learn how air
pollution is measured.

You can also install a small
weather station which will help
you measure temperature,
relative humidity, atmospheric
pressure, wind speed, wind
direction and rainfall.

This is very interesting, Professor
Kumar. We could start a summer
science project. Our students can
monitor air quality and weather
as Citizen Scientists and share
their observations with you.

v
B

i

Certainly! Let me tell you about the
Community Science Project on Air Quality
developed by Earthwatch Institute India and
Ericsson India.

}\S;:‘] . 22

The project aims to build public
enthusiasm for accessing air quality
data to understand air pollution.

You can look up this project on
www. Earthwatchindia.org




Now Professor Kumar
wants to take you to

our school garden and
will continue the
| interaction there.

I must listen carefully
so that | can help
Ranu with this later.

Can you guess why | wanted all & W8 Perhaps because there
of you to step out? are a lot of trees here?

understand the
importance of the trees.




Trees use energy from sunlight to produce food in the form }

Yes, we read about this in our

of glucose from carbon-dioxide and water. This process '.: science class!

releases oxygen in the air.

Bhuvnesh ji, can you please

tell us importance of this
garden in our school?

Bachhon, we have planted
trees like Peepul, Neem,
Kadamb and Ashok in the
school. We observed that
birds started coming to

the campus.

22
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nests??

Can you see those

24
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And look! There are so many bees
around these plants!

Ranu, we are great friends of
human beings. Bees and other
pollinators pollinate fruit frees,
vegetable plants and other crops
that provide food. Without us this
would be difficult!

Considering that bees are so helpful
for us human beings, we must do

| be affecting bees as well?
A R something to protect them too!

N
: ¥ i

There are several interesting research
programmes going on to study
the impact of air pollution on bees.

[ ro—

25



| see a lot of bees and butter- And many birds too.
flies around our campus.

"

It is truly amazing!
| like this discussion

Look, on the one hand doctors, scientists and teachers
are trying to do things that can help improve our
understanding on air quality and pollution, and here you
can see Bhuvnesh bhaiya is doing his best by planting

trees.




Planting trees has many benefits. Green walls on both sides of the road help
reduce spread of the pollutants sideways. Trees reduce soil erosion, provide
shelter to birds and cool the surroundings. Now we have started covering most
part of our school walls with green plants.

You can also see these kinds of plants
in many other places in the
city such as under the flyovers.
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Today, | want you to take an o elp build
awareness about air quality amongst our
family, friends and in our neighbourhood.

¥R I
N

R
¥

hy

8

§ We all need to | Q* b N
contribute as % A A
pt;r gur B N We take a pledge that we will
capacities and gyl I\ /)| build awareness about air
take small b quality. We will plant more
positive steps. /- 1 1| trees and also take care of

Yeah! | want to
reach home |
quickly and  §

share all of this
with Ma
Professor Kumar [ [ 3 and Naani!
and Bhuvnesh Bhaiya!

s . T ﬂ
e %
3 LA | i

That day, both Professor Khushi Kumar and our
teacher shared many more valuable lessons
about air pollution. They also suggested some
day-to-day solutions to children.




See Ranu, you have already forgotten

the advice Professor gave fo everyone.

She had said that vehicles must switch
off their engines at the traffic signal
and look at our bus...!!

Oh sorry, Bee.
You are right.
We must speak
to our Driver
Bhalya.

29
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Bhaliya, listen it's a long signal. You must switch off
the engine of this bus!

Yes, you are right!
It will save fuel.

<
4 ‘%

fattrm

... and our Professor says
that it will help decrease air
i\ pollution and noise pollution.

See, | am switching it off Thanks a lot. Now |
right now. ¢ will always remember to
switch if off at

long signals

Professor Khushi Kumar
also said that we must
regularly check pollution
from our vehicles.

30




That is a very important
piece of advice! | will stop
at the next pollution
checking centre on our
way home.

B - chEckiNG [
M ceme

| must advise my friends who
are drivers, to do this as well.




| Hey! Lets all create some colourful posters together to
raise awareness about pollution and how to tackle it.

32

We will show them to our teacher. J

Hawa
1l
YES!!! Lets do Swachh
that and share to

them with her
tomorrow!

Hey, the poster
idea is cool. |
wish | knew how |
to draw! \




Eemmeo ey
Oho...catch your breath
first...change your clothes and
then you can tell us all about it.

Naani...Ma...I have so
much to share!

Naani, our ma‘am
invited a Professor to
speak with us
today!She told us
many things about air
quality and how to
observe it, monitor it
and spread awareness
about it.

Okay, okay, slow down a bit and Did your Professor also
tell us everything one by one. tell you how to manage
Naani's breathing and

coughing problem?

33




Yes, she told us that cough and asthma are triggered
by air pollution. So Naani and older people should try
and remain far away from it. They should stay indoors
during peak pollution time, like mornings and evening.
We should use public transport and also avoid burning
garbage.

We will start a Community Science
Project on Air Quality with

Earthwatch Institute India and install a
small air quality sensor in our school to
monitor air pollution 24x7. | wish we
had a similar sensor at home so that
Naani can see pollution-related
information before stepping outdoors.

We all should use more public
transport or carpool daily and
yes, wear masks when the
pollution level is high.

It makes so much sense.
Yes, you are correct

in pointing out these
issues. Medicine is not

the only solution for my

breathing problem.

We must try and do all
these things at an
individual level

as well to improve

air quality.

Naani, we should not
burst firecrackers
because that causes a
considerable increase in
air pollution in a short
span of time.
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Hey, tell them about your
poster project as well!

Oh yes! Ma, | need all my
colours and drawing paper

tonight. | want to make some

posters to take to school
tomorrow.

Okay-okay...but first change
out of these clothes. Let’s go
to the market and get some
vegetables, fruits and ration.
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Bhaiya, your wife Madam, she is not well. The
is not here today. doctor says she should not
Is everything ¥ | stand here in the open and
alright? Mk =N sell vegetables. She is
» severely allergic to smoke
coming from vehicles.

Madam, my father used to
sell chaat-pakodi here. But
he has got a severe lung
problem. So now | have to
come to work.

Even my eyes
get itchy and
red standing

here every day!

PANI PURICENTER J

See how many vehicles there are on this
M narrow street! What can be done? Ca—

Madam, we are poor
people. We cannot
afford not to come to
work out in the open.
What should we do?




Hey Ranu, tell them what
gardener bhaiya told us
today at school.

Ma, our school gardener
bhaiya says that it is not
very difficult to help
improve our environment.

Ranu bitiya, please tell us,
how can we do that?

Now look at our colony.
We hardly see trees
around us! Every place is
covered by parking lots.

We should speak to the local authorities, we should
also volunteer to regularly plant trees in our residential
area to improve our environment. If we have lots of
green cover, you will feel better.




Yes, true. This is not so
difficult. All of us should
volunteer to do this.

A little forest or a nagar-van in the city
keeps the city green and keeps us

‘ healthy. We should celebrate our
national holidays and festivals by
planting trees.

Perhaps we can put up painted signboards reminding
people to cycle or walk or carpool whenever possible.

4
é‘q g
;l',';'d If there are many such boards around
our colony, people will start noticing
What an them, and hopefully they will soon start
' | excellent | &P ) following the advice.
i ideall | & A o
\ I'll speak to our community
% . science project team to install a
v / mobile sensor in our locality. It'll
(l | help you identify when the
pollution levels are high so that
_‘ ‘ you can put on a mask to

reduce exposure.




] i Yes, this will help everyone become aware
We can organize some poster so that we take the first small steps towards
competitions on this issue in improving air quality.
our colony. All the artwork e
produced can be used to
| decorate street vendors' carts
and shop entrances.

...and please tell
them that the
improved

air quality will be
good for bees, birds
and other living
creatures as well.
Human beings must
think about
us as well.

Yes, air pollution surely impacts |
bees and birds as well!
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Hmmm...I meant to say clean air will be good for
bees, birds and other living creatures. We
human beings must think about them as well.

#  Yes, sure Ranu...we
" must think about all
living creatures.

Okay, so on the coming Sunday, let’s go
together to speak with the Resident
Welfare Association (RWA) so that we can [\eN
install a mobile air quality sensor here.

Yes definitely, behenji;
we will all work together to
improve air quality.




Back at home

Ranu, yesterday | learnt a lot from you
about air quality and its impact on
health. Lets invite the pulmunologist,
the doctor who examined your naani.

Remember he saw your
grandma when she had that
severe bout of cough. He was
talking about air pollution and
its impact on heaith. | want to
invite him to take a session on
this subject at my office.

Sure, Ma, it's an excellent
idea! What did you say?
plumo...

Pulmonologist is a
doctor who specialises
in addressing
respiratory problems.




| Yes-yes, Ma. Give
| me five minutes.
I am packing my
bag.

Ranu, get ready
quickly! The doctor
is visiting my office
today. | must reach
in time to receive
him.

Don't forget
the posters!

And then Ranu’s mother catches the metro to her office. Queeny also follows her to learn more about
air quality and related solutions from the pulmonologist.

42



UTf! This traffic
| and pollution!!

e | ., |

HARRRR

Good morning Sunita ma’am!
Dr.Shaukat will reach in 10 minutes.

Oh! Okay.
So | am not Iate!

43 2.



Good morning
Dr. Shaukat!

Good morning
Sunita Kumari Jil

Good morning,
friends.

Hi all. I am happy to introduce a special guest to you
today, a well-known pulmonologist. He will talk about
the impact of air pollution on human health.




It is good to know that, as enlightened citizens,
you have expressed interest in taking steps to
help improve air quality. We as citizens can do
a lot to create a safer and healthier
environment in our cities.

I understand that many of us
have young and old family
members who have air
pollution-related health issues
such as asthma and bronchitis.

Breathing polluted air for
an extended period can
cause serious problems.

— Air pollution is caused by fuel combustion

We experience this
discomfort when we
step outdoors!

I have lived in the city for the
last five years and have never
had any serious health issues.

It's not necessary that you will see the
impact instantly. Air pollution is a silent
and an invisible killer — tiny, invisible air
pollutants penetrate deep into our lungs,
enter the human system through our
eyes and nose, and pose a significant
threat. It may have short-term ill effects
or cause long-term chronic diseases.
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Sometimes, | get headaches.
I cough and feel breathless.
My eyes feel itchy if | am
outside for long hours. Could
these be due to air pollution?

Oh my god! But pollutants are
so tiny, almost invisible. How will
we be able to guage how polluted

the air is around us?

Most probably. These are most
likely short-term effects of air
pollution. Long-term effects are
more severe than these -
asthma, cardiovascular
diseases, pulmonary diseases,
other chronic inflammatory lung
diseases and cancer.

Good question, my friend.
There are various
pollutants present in the
atmosphere. Each of
these has a different
impact on your health.

'Ff that is the case, it will be
difficult for common people to
understand the nature of air
around us and how it affects
us, night?

Oh, doctor! My daughter
Ranu was telling me that
they will install an air quality
sensor in their school which
measures air quality and
shows it in
the form of AQI.

[ A

Yes, that is why we have an
Air Quality Index called AQI
that gives a single number to
tell us about air quality.




AQI Category AQl Concentration range*

co SO,

Pb

I - |l | - o
Satisfactory ‘51-100 51-100 | 31-60 ‘f41-80 ‘51-100 1.1-2.0 41-80 201-400 0.5-1.0

Moderately

polluted 101-200 ‘101-250 ‘61-90 81-180 101-168 | 2.1-10 81-380 401-800 1.1-2.0

PM

*CO in mg/m?® and other pollutants in pg/m?; 2h-hourly average values for PM
and 8-hourly values for CO and O,.

NO,, SO,, and Pb,

107 2.5

Yes, the sensor measures the amount of significant
pollutants present around us, and from this, we calculate AQI.

I'll explain it to you. Let us see this chart. The AQ/

is shown as different bands of colour which show

the different levels of impact it has on our health.

Let me show you a few slides to explain how it works.

As you can see in the chart, if AQl is 0 — 50, the air is
good to breathe. At this range, you can see that levels
of PM 10, PM 2.5, nitrogen dioxide, ozone, carbon
monoxide, sulphur dioxide, ammonia and lead are at
manageable levels.

On the other hand, when the AQI is 400 and
above, the air quality is really bad.

Hmmm...interesting!
I must tell Ranu all of this!
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Let me show you a real-time example. You
can see the readings from the air quality
monitor network put together by lIT Kanpur
and Ericsson India in Delhi-NCR. The ...

...data generated here is being used as part |

of the Community Science Project on Air Quality |i
| of Earthwatch Insitute India to educate people
[| about air quality in their vicinity.

You can also access real-time

air quality data at National

Air Quality Index

https://app.cpebeer.com/AQI_india/ You should know that due to

(Central Pollution Control Board) their small size particulate
pollutants can reach the lungs

quickly and raise the risk of
lung and heart disease.

Did you know that sulphur dioxide
and nitrogen dioxide irritate the
eyes and the throat and make us
more vulnerable to developing
respiratory tract infections?

Ground-level ozone is known to trigger
asthma symptoms and carbon monoxide
causes weakness, chest pain, and

headache.




Doctor, this is so useful
for us.

Doctor, please tell us
what we can do fo
reduce pollution and
protect our health.

My daughter and aged mother
complain about these issues
that you mentioned. I also
feel fatigued when | return
home after a day of work.

| was wondering what

could be the reason? Now |
understand the cause.

Well...I'm hoping that you will tell
me about the small steps you
can take to reduce your
exposure to pollution. Okay, let

us start one by one.

How about starting a carpool
system in our office and
encouraging the use of public
transport.

Let's wear a face
mask when the air
pollution levels
are high.

We can check the AQI while planning our
travel and avoid places where pollution
levels are high.
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We can even avoid
travelling during
peak times when
the pollution level
is high.

How about planting
more trees in our
office complex?

Can we stagger our office hours,
so that we are not all travelling at
the same time?

Can we minimise indoor air
pollution, especially from our
kitchens? Kitchen fumes
also affect our health.

We should also organize
regular pollution _checks for No firecrackers, and do not burn
all our vehicles. . s
waste, especially plastic waste, and
please cover construction sites to
avoid dust from getting in the
atmosphere.

Great! You all are absolutely right. You can drive to the
office with your friend who stays close by right? That will
help reduce the number of cars on the road — don't you
think this has an impact?

You can even walk or
bicycle for grocery and
vegetable shopping.

See, these small lifestyle changes save
you money, make you active and protect
the environment too.




& o

——————

| Please go to the website of
| Earthwatch Institute India, where you'll get

Thank you, doctor. We want to participate in
the community science program and install a
small educational sensor to measure the air
quality in the office regularly.

Thank you
so much!

to know more about the Community
Science Project on Air Quality. In addition
to working with students, teachers and
senior citizens, the institute also works
with employees at offices to reinforce the
importance of healthy air.

¥

Thank you, Doctor. We will connect
with the institute to organize the
learning sessions for our employees.

51



CIe.an.;'sair
begins with me. | -

See how we have
changed a small
part of the parking
area into this
beautiful garden
space!




Hi friends, checking and monitoring air quality
can help us take proper precautions.

Friends, let us take an oath to actively help cut down
air pollution, not just in one city or town, but everywhere.
Let us work towards making the air healthy.
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Disclaimer: This publication is for the purpose of free distribution only and is presented solely for educational
purposes. Though, every effort has been made to make this book as accurate as possible, the information
compiled from various sources in the book should serve only as a general guide and not as the ultimate source
of subject information. Earthwatch Institute India and contributing individuals and supporting agencies of this
initiative shall have no liability or responsibility to any person or entity regarding any loss or damage incurred, or
alleged to have incurred, directly or indirectly, by the information contained in this book. The views and opinions
expressed in this book are those of the authors and do not necessarily reflect the official policy or position of
Earthwatch Institute India.
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The Community Science
Air Quality will
understand the pollution levels by creating
awareness amongst residents and authorities,
leading to better air pollution management.
At Ericsson, we are committed to working
with partners across and beyond the ICT
ecosystem to improve lives and build a
sustainable future.

Project on

enable cities to better

ERICSSON

www.ericsson.com/en/about-us/sustainability -
and-corporate-responsibility/india

The  Community  Science Project  on
Air  Quality works with scientists and
researchers, air quality experts, local community
members, teachers and students as citizen
scientists. The programme helps us understand
the causes and sources of air pollution, interpret
the air quality index, and provide easy-to-
understand information regarding the impact of
air pollution on health.

This comic book, written in a simple and easy-
to-understand language, will help build a
public understanding of air quality. It will create
enthusiasm in accessing air quality data and
mobilize support towards taking positive individual
and collective actions to improve air quality.

The community science programme encourages
personal behavioural change to build safer and
healthier communities.

Earthwatch Institute India

www.Earthwatchlndia.org

Citizen scientists monitoring air quality




This is a story of Ranu and Queeny on a learning journey about air quality, how
it impacts our health and how we can take positive actions individually and
collectively to improve air quality and reduce our exposure to air pollution.
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