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Agenda

Who is here today? Introductions
What is air pollution?

What is NO,

Introduction to the Nitrogen Dioxide Campaign, why measure?
How do we measure NO,

Activity 1 - Map School

Campaign methodology (Part 1)
Activity 2 - Discuss GLOBE Protocols
Results - Data Analysis

GLOBE Stories and Projects

Activity 3 - Brainstorm Task
Collaboration Opportunities



Air Pollution

Primary pollutants

Carbon monoxide
- co

Nitric oxide
NO
Sulphur dioxide
$02

Nitrogen dioxide
./ Ammonia NO2
NH3 Particulates
(PM)
Volatile organic compounds
'/

-
Secondary pollutants

Sulphur trioxide Nitric acid
s03 HNO3

Sulphuric acid
HyS04 Hydrogen peroxide
H202

Ozone
Ammonium O3 Particulates

NHg* (PM)

Air pollution - any
harmful substance in air

GLOBE Countries
measuring:

Nitrogen Dioxide (Gas)

Particulate Matter/

Aerosols



What is Nitrogen Dioxide?

NO, is a traffic-related air pollutant.

e Nitrogen Dioxide is emitted from
exhausts:

e ItisaGas

e Has a Foul Smell




Aims of the Air Quality Campaign

GLOBE students are invited to measure nitrogen dioxide
(NO2) - a principal pollutant from car exhaust emissions.

The main purposes of the campaign are to:

raise awareness about air pollution through a practical investigation.
engage students in meaningful local environmental observations
collect accurate data that can be used in students’ research projects.
share knowledge with school communities and wider communities.



Equipment - Diffusion Tube

Diffusion Tube

End cap - cap on the end of the tube,
holds absorbent-coated grids

Grids - small stainless steel mesh
grids, coated in absorbent TEA (which
absorbs NO,). Approximately 4x4mm"
in size

Plastic tube - tubes are generally
made from either acrylic or
polypropylene, and are about 7.1 cm
long. Air travels up the tube from the
open end at the bottom in a process
known as molecular diffusion

Bottom cap - this is removed during
the survey, and placed back on at the
end to secure the air inside




Talk and Share

Where would be the best place in
=== yOUI SChOOI tO pubt l_J)p the diffusion s
tube:




Nitrogen Dioxide Monitoring

NO, is a traffic-related air pollutant.
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Traffic. The amount
of trafficin the area
is the most
important factor
controlling the level
of NO,.
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Weather. Different
weather can affect
the levels of
pollution.

Ventilation. A narrow
street can record higher
levels of pollution than a
wide street as there is less
space for air to move
around.




Air Quality Campaign Methods
Part 1

Create a ‘Clean Air’ Map of

school

Choose location to place the

diffusion tube(s)

Highlight traffic ‘hot spots’ on

map o % ]

Mark the direction of prevailing o T

winds ' | e, FARETTR
_FIELDS




Discussion Round

Can you think of other GLOBE observations
students can conduct throughout the
four-week monitoring period?




Air Quality Campaign Methods
Part 2 - Links with GLOBE Protocols
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Cloud Identification Chart




Monitoring Traffic - Survey




Interpreting results and working with data

ug/m? Colour Code NO: Pollutant
Level
>40 High
30-40 Medium to High
20-30 Medium
10-20 Low to Medium
0-10 Low

NO2 is measured in micrograms (ug) per cubic metre (m3)
Your result shows an average of how much NO2 was in the air around the tube

over the 4 weeks they were up.

The - colours, or over 40, shows a high amount of NO2. The EU recommends
that air pollution should not go above 40 yg/m3 per year.

The World Health Organisation recommends that the amount of NO2 in the air
should not be more than 10 yg/m3 per year.




GLOBE Projects

Rockford Manor School

Abstract

During Autumn 2022, our Tmﬂlm Year students

average Nitrogen Dioxide levels around Rockford Manor
are in the low-medium range.

Research questions
1. What is Nitrogen Dioxide and how much NO, is there
in different parts of our outdoor school environment?
2.1s our school air quality within the recommended level
of heaithy NO, exposure?
3. Do weather conditions affect our air quality?
4. How do these results compare 10 our previous data?

lntroductlon
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busy roundabout, as shown in our site map.' The school
is in a suburban area, which has mixed, commercial and
residential use. Due to the location of the school, we think
that there could possibly be higher NO, levels in the air at
the front of the school grounds and lower NO, levels in
the green space to the rear of our school building as it is
sheltered from traffic.
NO, (Nitrogen Dioxide) is a red-brown gas that
is produced when fuel is bumed in the engines of
vehicles such as cars, trucks and buses. Elevated levels
of NO, can lead to damage to the human respiratory tract
and an increase in the risk of asthma and respiratory
infections. NO, can also react with other chemicals in the
air to form particulate matter and ozone which are
harmful when inhaled. 26
We conducted an analysis of the levels of NO,in our
school using specialized diffusion tubes which we
obtained from An Taisce and The Globe Program. During
‘our air monitoring campaign, we also recorded local daily

Air Quality (NO,) Monitoring Campaign Autumn 2022

Rockford Manor Secondary School

Aleena Jose, Imane Belkhen and Aziza Rezaie - Transition Year

Research \Methods
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basketball court which is in an elevated position a short
distance from traffic. The remaining tube was placed
behind the school hall in a green space which is
sheltered from the traffic. The tubes were put up on the
29th of September and taken down four weeks later on

During this time, we recorded daily local weather
conditions, temperatures, rainfall, wind speed and
direction. We think wind speed and direction may
influence the concentrations of nitrogen dioxide lingering
around the school. We also conducted traffic surveys on
the roundabout and the two roads adjacent to our school
1o gain insight into the levels of traffic in our area.

Results 4>

As expected, the tube by the road and exposed to the
most traffic (tube 1) had the greatest concentration of
NO,. The tube that was placed in the basketball court
(tube 2) had less NO, as it was further away from the
road. m:mmmgmwmmnuo,

Spmg(?oz:S) Perhaps the elevation of this site and

weather conditions influence air quality here. The tube
that contained the least NO, was the one placed in the
green open space behind our school hall (tube 3). It
was the furthest from the road and was in the most
remote and isolated area of the school. It should also
be noted that the results are average values over a
four-week period. Nitrogen dioxide concentrations
fluctuate depending on the amount of traffic in the area
atany given time.

duningl} oarticular wind conditions play an important role in our air
showsll o students shouid hang out in the green space behind our
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Discussion
The EU and World Health (WHO) have
created the nitrogen dioxide scale for good health.” The
EU has set an annual mean limit of 40 pg/m?NO, and the
WHO has set an annual mean limit of 10 pg/m* NO, for
good health. Our results indicate that the air quality
Rockford Manor is in the low-medium category on
the scale (10-20 pg/m*). This is safe for our heaith
according to the EU Annual standards but exceeds
the limit set by the WHO. This means that, the NO, levels
may be t0o high, and requires action. If the NO, levels
keep increasing in the area due to exhaust fumes and
human activity around the school, it could have a serious
long-term effect on our respiratory health.

Nitrogen dioxide scale a7
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Conclusions

In conclusion, we found that the levels of NO; in the school
were moderately low. There was an average of 15.04 pg/m®
over all three diffusion tests. We noticed that there were higher
W,Mmmmdmmdummmnmn
to a busy road. It would also seem that weather and in

quality. Based on these results we have recommended that
school and not to the front of the school in the carpark area.
We would like to conduct further studies into the air quality

around our school and plan to repeat our diffusion tube
monitoring campaign in Spring 2023 to compare these resuls.
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Community engaging and solution-based actions




Community engaging and solution-based actions

G
QRO PARIIE
F = FROM: H L A :
nem'";':u: : = Ml ¢ FROM 14:00 - 14:30 L
Hotdas Viltng W EXCEPT FOR MINIBUSE
"“lg"‘lw". 3 UNRESTRICTED
REMAINING HOURS

I NO IDLING
Lo TURN
OFF
ENGINE

NO IDILING ZONE

I the interests of your children's health, we have
established a no idling zone in proximity 1o our
*<hooks. Plocse un your cor engine off when not
™moving in this areo. Thonk you for your co..

operation,




Community engaging and solution-based actions



http://www.youtube.com/watch?v=uqH0vmoixpI

Time to Brainstorm

How can the Air Quality Campaign be
linked with other subjects at schools?




Links to School Curriculum

M
Relaxed attention, presence,

using one's senses, noticing
changes.

02 ) Science & Maths

f | notice, | wonder, It reminds
me of.
Figuring out %.
03 )l.anguage

G Using vocabulary to describe,
learning new words.
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(9)9) Teamwork, discussions,
consensus building.




Collaboration Opportunities
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GLOBE Investigation
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Title: An international comparative study of nitrogen dioxide levels
recorded at schools in Malta and Ireland

Organization: GLOBE Ireland & GLOBE Malta




