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Abstract

This study deals with an experiment to measure ozone concentration in the atmosphere over the Korean
Peninsula, Jeollabuk—do, using a helium balloon and analyze the change in atmospheric density based on
the scale height. In the experiment, Arduino Uno was used to collect data and ozone concentration was
measured using the MQ131 sensor. In addition, the BMP280 sensor was used to measure temperature
and atmospheric pressure at various altitudes. The experimental results showed that the scale height of
the atmosphere over the Korean Peninsula was 6,828.30 m, and the decreasing pattern of atmospheric
density was confirmed based on this. In addition, by analyzing the graph of the measured ozone level, a

phenomenon of a rapid decrease in the ozone level was observed between 8 km and 9 km altitude. These
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results can provide important information for understanding the atmospheric environment and ozone

concentration changes and for environmental monitoring.
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Fig. 1. Text and figure are adapted from the Introduction to "Frequently Asked Questions” of
the World Meteorological Organization/United Nations Environment Programme report,
Scientific Assessment of Ozone Depletion: 1998 (WMQO Global Ozone Research and
Monitoring Project-Report No. 44, Geneva, 1999). Science — Ozone Basics (https://www.

noaa.gov) [1].
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Fig. 2. Korea Meteorology Agency flying radiosonde using helium balloon [2].
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Fig. 3. Appearance of the observation device.
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Fig. 4. Inside of the Experiment preparation of the observation device. (a) Internal configuration.

(b) A pack of batteries. (c) Completed interior.
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Fig. 5. Measurement device of ozone concentration. (a) MQ-131 sensor module. (b) Specifications

of MQ131.
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Fig. 6. Atmospheric pressure and temperature measurement module. (a) BMP280 sensor

module, (b) circuit diagram of BMP280.
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Fig. 7. Arduino Uno R3 compatible board.

Table 1. List of purchased items

ltems Object Price (¥) Purchase site
U-pro primium  Dustproof/waterproof
1 170,050 COUPANG
128 G black camera
Insulating and overall
2 Styrofoam box 6,400 COUPANG
frame role

For use in charging
Duino Rechargeable  electronic devices
3 Hand Warmer Battery and preventing them 32,220 COUPANG
(10,000 mAh) from turning off due

to heat generation

For insulation and
PE foam cushioning
4 shock prevention in 10,080 COUPANG
insulation
observation boxes

For use in ascending
High altitude weather 225,756
5 observation boxes AliExpress
balloon (1,200 g) (shipping included)
into the stratosphere

https://www.jstna.org | 225



A

7] &0 HE 24

Table 1. (Continued)

Object Price (#) Purchase site

[tems

For safe ground
45,100
AliExpress

Small parachute
(38 inch)

landing of observation
(shipping included)

devices
Kumkang Gas

Uses for filling 390,000

Heium Gas

(Shipping included)

weather balloons
51,100
AliExpress

For connecting

parachute and

8 String
observation box

Arduino board

(shipping included)

2,000

INTOPION
(https://mww.

CAN communication o
communication

module
module

For atmospheric

intopion.com)

INTOPION

Arduino atmospheric

pressure altitude
pressure

10
sensor module
measurement

(BMP280)

16,500

7,370 INTOPION

Arduino Uno R3
1
Compatible board

Arduino board BASE

14,054 AliExpress

Ozone gas sensor _
Ozone detection

12
module

2,500 INTOPION

Arduino board
13
delivery fee

INTOPION

990
INTOPION

590

14 BreadBoard

770 Off-line

15 Arduino cable

Off-line

16 Arduino SD module

6,000
Off-line

Arduino USB

17
connecting cable

5,000
7,200

Off-line

18 Soldering

55,320 Off-line

19 SD card

5,500 COUPANG

20 Tariff of balloon

COUPANG

21 Arduino battery pack

41,010

Panasonic Eneroop

22
pro AA battery 8EA

1,095,490

Total
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Fig. 8. Predicted balloon position before the experiment and position of the observation
device during observation. Prediction of the balloon path (a) [5], GPS position of the balloon

during observation (b) [6].

o
HI

M

3. 21t ¥ B4

£ A9 20249 59 6 00:30(UTC)l H2hEte Rkt WAL sHolA AlRF= QI A
2} A17K00:30 UTC) O OF 3087 GPS 914 7ol E7FsoHaL oF 241%F o] 5] 91
S0l 7Fssiit:. A A2 SLAACIERE Fobat HA el 621-5)004 2=
AR bt BRI 442 12714 8 WFo= oF 45 km= AA72E olss
Ak SHRE St - Hloly 24 A t71dEe 4 o= oF 20 km A5 A
o2 SRIFHI W5 71719 A HAE 7= S5 E9d ks A di71S2 Fig.
99 F3} o] FF=HU
g o] I di7|ke] ks Fig. 100] EojAl= vl 2 #5 27E &

719 A= Ao s A (D3 23, di719] 4= At S7retel met A
Az d4asE ittt

Ol

P(h) = P, e ™" 1
P(h): 2% hollxe] 7] 44, Py sliged 1&keolxe] 7] 4, H: AA1Y 3k, h: 1%

t719] =o] Hr= 719 "E7E A4xe = 2.71828)9] Hi4=2 EojE= ARE 2ulolH
A Q= A 4= A

H=RT/mg @)

R: 714A8.314] / (mol x k), T: L=K), m: 7] B BAEE, g FEH/IEE

https://www.jstna.org | 227



BHIE U X% F YT £ U 07| £0| HE 24

=8
2
=
S
=
=

Fig. 9. Images taken from U—pro camera during observation.

Altitude vs. Pressure
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Fig. 10. Results of the atmospheric pressure variation with the altitude.
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Log of Pressure vs Altitude
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Fig. 11. Log pressure variation with altitude observed over the Korean Peninsula.
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Fig. 12. Results of the ozone concentration variation with the altitude.
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