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Abstract

Through participation in the GLOBE program for measuring environmental changes,
as well as participation in the magnetic field measurement program, we attempted to
study the relationship between weather changes and the magnetic field. After eight
months of measurement and recording, our observational conclusions show that
cloud cover and rainfall are positively correlated, with larger clouds potentially
carrying more water vapor, resulting in smaller rainfall on days with relatively less
cloud cover. This conclusion aligns with our predictions. The relationship between
relative humidity and magnetic field is relatively weak. Recent magnetic field
disturbances may cause slight changes in magnetic field measurements, but the
impact of these changes is not significant. In conclusion, the relationship between
changes in the Earth's system environment and the magnetic field may be a
complex, indirect one, so the effects of magnetic field changes on the environment

are not apparent.

Motivation

We are three GLOBE weather observation volunteers from Kinmen High School. In
the afternoon, we will measure various weather factors such as temperature, rainfall,
take photos of clouds, ground temperature, and air pressure to provide stable
observation data for our school. This allows our teachers and fellow students to have
long-term information and a better understanding of our school's climate. In July, we
participated in a national school project to measure geomagnetism. We conducted
measurements at a fixed location every two weeks and uploaded the data to the
Internet for everyone to use. Therefore, we would like to take this opportunity of IVSS
to share not only our weather data but also the geomagnetic data we have observed,

and conduct some related analysis.



Purpose

1. Comparing whether the total magnetic field is related to the change of cloud species
2. Compare whether the total magnetic field is related to the changes of local meteorological

indicators
3. Identify the possible causes of the measured total magnetic field variation

experimental process

e Using the Phyphox mobile app, measure the direction and intensity of the Earth's
magnetic field every 15 days and record a photo of the measurement. Fill in the
designated Google Forms with the results and record all data in GLOBE data.
Analyze the magnetic field changes for over a year and plot the trends for the past
seven months for humidity, temperature, soil temperature, surface temperature, and
precipitation on a line graph. Also, create a table of cloud variations to analyze the

correlation between the magnetic field and these variables.

experiment record
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- geomagnetic record -
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-Asia -Taiwan -Kinmen

four location
A:Lu, Cen-Hua house
B:Chang, Chi-En house

C:ou Yang, Kai-Chen house

D:SchooI(GLOBE Observing Weather and Clouds)



Research results

-Line chart of total magnetic field-

Line chart of total magnetic field change
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Total magnetic field change in each measurement station

1. The continuous growth and change of the total magnetic field strength can be
seen from the overall trend change
2. The data measured at each station are similar, except that the data measured at
the third station has the same variation

-magnetic changes-
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-weather change-

Date cloud satellite images

2022/7/15
July and August are the
summer months in Taiwan,
and are influenced by the
southwest monsoon, which
blows the moisture from the
ocean towards the northeast,

2022/8/1 leading to a higher cloud
cover during this season.

2022/8/15

2022/9/30

Starting from September, the
wind direction changed from
southwest to northeast, and

there was no obstruction. The




2022/10/16

2022/11/1

area was directly affected by
the northeast monsoon, and
the cold air mass from China

formed a high-pressure

| system, resulting in clear

skies without clouds in the

Kinmen area of Taiwan.

2023/1/3

2023/1/19

During winter, the Taiwan
Strait is influenced by the
"East Asian Winter Monsoon,"
which causes dry and cold air
to move along the Chinese
coast and accumulate as a
high-pressure system. The air
flow passes over the eastern
region of China, resulting in
dry and cold air. As aresult,
the skies above Kinmen are

clear and cloudless.




-Environmental Index Record-

Date types of clouds Magnetic air
field Temper [humidi|press
chang ature ty ure
2022/7/1
1007.
45924.7 | 32.7°C [ 79.8% | 6
2022/7/15 30.9 °C | 79.0% | 1005
3
31941.7
2022/8/1 31941.7 | 28.2°C | 77.0% | 1008
.8
2022/8/15 45930.5 [ 28.6°C | 82.0 | 1008
% .6
2022/9/1 45932.8 (32.3°C | 73.0 | 1004
% .0
2022/9/16 31942 |31.9°C| 76.5 [ 1005
% .0
2022/9/30 45936.4 | 34.2°C | 62.0 | 1015
% 5
2022/10/1 45938.4 | 25.7°C | 62.0 | 1011
6 % 3




%

9 2022/11/1 45940.8 [ 20.9°C | 62.2 | 1014
% 4

10 2022/11/1 459426 | 25.0°C | 68.0 | 1013
6 % g

11 2022/12/1 45944.4 | 17.6°C | 63.0 | 1022
% .0

12 2022/12/1 45946.2 | 13.8°C | 75.0 | 1026
6 % .8

13 2023/1/3 459499 |(17.4°C | 72.0 | 1022
% .0

14 2023/1/19 459519 | 13.3°C | 46.0 | 1026
% 4

15 2023/2/28 45950.7 | 15.9°C | 58.0 | 1021
% 5

16 2023/3/1 45948.2 | 15.7°C | 77.0 | 1019




. You can see a significant temperature change on 11/16, which is also
reflected in the air pressure readings.

. On 11/16, the air pressure increased and the sky had no clouds.

. The magnetic field showed similar changes on 7/15, 8/1, and 9/16, but there

were no significant changes in other data.

Relative humidity

-Relative relationship between humidity and
magnetism-

Relative relationship between humidity and magnetism
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-environmental data statistics picture-
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-Statistics of cloud cover and rainfall from August to February-

1. Through the chart, it can be found that cloud cover and rainfall are positively correlated.
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-Noon humidity (red), cloud cover (purple), air temperature (blue), automatic station

rainfall (green) from manual observation from August to February-

1. There are many changes in various data during the half year of observation, but no
direct relationship with geomagnetism can be seen.




discussion:

The relationship between humidity and magnetic field:
e During our 7-month magnetic measurement, we found that the total magnetic

field strength of the Earth showed a gradual increase. As we conducted our
observations in the Northern Hemisphere, the season also coincided with
winter. As winter approaches in Kinmen, the humidity tends to decrease.
Therefore, we hypothesize that there may be an inverse correlation between

the Earth's magnetic field and humidity and temperature.
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Correlation between Cloud Cover and Rainfall:

We found a positive correlation between cloud cover and rainfall, which is clearly
shown in the observation data. When cloud cover increases, there is also an
increase in rainfall to some extent. We hypothesize that this may be due to larger
clouds carrying more water than smaller ones, resulting in more rainfall. However,
we cannot rule out other factors, such as differences in cloud height or cloud
formation. Therefore, in the absence of other factors, the conclusion that larger
clouds result in more precipitation is consistent with our hypothesis.

Causes of Geomagnetic Variations:

In terms of overall changes in the magnetic field, there is a trend of increasing
magnetic field strength. Although some slight changes have been observed at
certain observation stations, all three stations show a slight upward trend in the



numerical values. Although not very noticeable, this trend can still be observed from
the images. We believe that this may be due to the fact that the Earth's magnetic
field undergoes free fluctuations.

Line chart of total magnetic field change
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-Mean Geomagnetic Variation (Tends to become stronger)-

Conclusion:

1. We hypothesize that there may be an inverse correlation between magnetic fields
and humidity.

2. We found that rainfall and cloud cover are positively correlated.
3. There is no direct impact relationship between rainfall and geomagnetism.

4. magnetic fields showed an overall increase in total magnetic field strength during
the seven months of observation.
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