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What we have learned from reconstructing the weather of the Edo period using the records of

the weather recorded in the Ikeda Shrine Diary -An attempt to link two historical documents-
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Abstract :

Using the "detail rate," which measures the accuracy of diary records, the "precipitation rate in diaries,"

and the "precipitation rate in weather stations,” the "precipitation rate in the Edo period" before official

weather station records began is restored through regression analysis.1)

Reconstructions of weather conditions during the Edo period using historical documents have until now

tended to be criticized as qualitative, but we are establishing quantitative analysis methods.

Previous studies have shown that weather descriptions (precipitation occurrence rate) in historical

documents are influenced by the detail of diary entries. Therefore, in order to correct for this bias, we

introduced the "Piani’s method" this year.

We have attempted original research to quantitatively reconstruct long-term weather conditions further

back in time by connecting sunshine hours and precipitation rates obtained from weather descriptions in

two historical documents written in the same place as last year's Inatsuka Family Diary, but at different

times of writing.
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Socioeconomic Factors Influencing Regional Differences in Life Satisfaction
- Focusing on Regional Differences in Living Time Use -
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According to a research report by the NPO Forum for Human Security published in 2019, the "life
satisfaction" of residents varies from prefecture to prefecture.

The aim of this study is to find out what socioeconomic factors bring about the regional differences in
"life satisfaction. This year, we explored the impact of how people of each prefecture use their living
time on their satisfaction with life.
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Study on Transmitted Light in Acrylic Plates
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Abstract
The impetus for our research came from our interest in whether the same changes could be
observed in acrylic plates, which are also colorless, since only colorless cellophane showed
stronger transmitted light in last year's study.
In the experiment, acrylic plates were set on a self-made direct-view spectrometer, and the
number of plates was increased one by one. The transmitted light was photographed, and
the changes in brightness and gray value were checked visually and with image analysis
software.
The results of the experiment showed that the acrylic plates did not show any visual change
in brightness, but the gray value increased, indicating that the plates became brighter as the
number of plates was increased.
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The research of the optimal cultivation conditions of Euglena
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Abstract: This research focuses on cultivating Euglena, a microscopic organism known for its
renewable polysaccharide Paramylon, as a sustainable material. The team aims to establish optimal
growth conditions, nutrient optimization for Paramylon synthesis, prevent Euglena death, and
create a simple device for automated production. Paramylon isolation experiments faced challenges
due to sodium acetate’s hygroscopic nature. Euglena proliferation experiments revealed varying
results under different conditions. Current issues involve Euglena clustering and reduced mobility,
addressed by adjustments to lighting and temperature control. We also prepared conceptual
drawings of the devices to be produced.
Keywords: Euglena gracilis; paramylon; biofilm; dependent nutrition cultivation; Light-

independent nutrition cultivation; Waterwheel device
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Abstract
There is a famous photo that looks completely different colors for
different people. When people see the photo, some see it as gray, while
others see it as light pink. From this, it is thought that how human brain
see the color is affected by the lighting conditions of the image. In
summary, people perceive colors according to the surrounding environment.
So, to find out the reason behind this difference of color perception, we
decided to use statistics.
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Observation of volcanic gases with a simple alkaline filter paper method
at Sakurajima Volcano in Kagoshima, Japan.

Geological and Meteorological Group

Abstract There are many active Volqanoes in Kagoshima Prefecture, including Sakurajima Volcano. So, the.volcanic disasfcer preventi.on

is an urgent issue. Also, Hirabayashi of Tokyo Institute of Technology reported that the molar ratio of HCI/SO, is large during
periods of high HCI/SO, and conversely small during periods of low HCI/SO,, and that explosions increase one month after the molar ratio of
HCV/SO, increases during periods of no explosions. We decided to determine the composition ratio of volcanic gases (sulfur dioxide,
hydrogen chloride, and hydrogen fluoride) emitted from Sakurajima crater in order to understand and predict volcanic activities. Thus, we
established a simple collection method for volcanic gases using alkaline filter paper and a quantitative method using a self-made absorbance
photometer so that even high school students could perform the measurement at many points, and we discussed the data from various
perspectives. Furthermore, since last year, we have found a correlation between the variation of CI/SO, ratio and the number of eruptions at
Sakurajima volcano. Also, a model for the behavior of volcanic gases was developed based on a comparison of the amount of volcanic ash
and the number of eruptions.

1. Introduction

) 4 N
3 Russte ‘_/' @ Table1 Volcanic gases emissions Sakurajima releases many volcanic gases with or
from Sakura jima Minamidake (estimate)  without Eruption H,0>SO,>HCI>HF - - -
Gases Release quantity Dr. Hirabayashi, Tokyo Institute of Technology,
. H20 7500 - 15000|ton/day repo;ted t?e prfr?ursct)r p?en?me_na of volc_:aqigso
ina eruptions from the rate of volcanic gases in S.
002 LU0 2200{tonday So, observation of volcanic gases is important
> 7 S02 1000 - 2000)ton/day | to prevent volcanic disaster.
R . e o, HCI 180 - 360 |ton/day However, only SO, is measured
., o o - I HF 1- 2|ton/da -
3 $5 { ==l y
NhIa}/) of Vo_lrczvi‘nQVDistrilr)'utiop m Eagt Asi_a lr(n H2 38 - 76 |ton/day
Ny 200 - 400|ton/day (1) Making ofg simple collection ar)d
0 2 alona quantification method of volcanic gases by
. lon/day alkaline filter paper method
Total 10021 - 20042fton/day | (2) Correlate the number of eruptions with
Hirabayashi estimated by using data of changes in the composition of volcanic gases.
Surtsey Volcano (4z5vkosicssiwe) =We clarified the composition ratio of volcanic
(HF/HCI=0.01 HCI/S02=0.4) gases in order to predict volcanic activity at

sakuraima Voleano (Lat: 31° 35 19 N Lom 130" 39' 17" £ Sokuaima Vocanoisocated n Kagosina Baya thesathend of Sakurajima. We also established a volcanic gas
Sumnit Elevtion: 1.117 m. Around SOkm) Kr o i e et st 1 B o B Wil ot emission model for Sakurajima by comparing the
amount of volcanic gas and the amount of ash fall.

2. Method

The alkaline filter paper method, which can adsorb multiple types of acidic gases at the same time,
was used. Using a self-made absorbance photometer, we performed a turbidimetric method to
determine absorbance and concentration.

The following devices were used so that high school students can easily observe
(1) Alkaline filter paper method
Na,COj solution (7.0g/100ml) impregnated onto filter paper (10 cm?) and dried
(2) Self-made simple exposure rack — N—
With the help of our students and teachers, the gas is collected at 15 locations Alkaline filter paper
in Kagoshima prefecture for about a month. I Measuring current value
(3) Self-made absorbance photometer ) m:’"“""'“
We prepared samples from the alkaline filter paper from - Te L Jg
which we had finished sampling and measured the concentration T sv o e
of volcanic gases dissolved in the samples. 6 photadese
We made a simple method with absorbance photometer
SO,—Barium sulfate turbidimetric method

48

mpnr 9 gpn

P2

)lmm

o
. E

Location of samplers

Self-made absorbance photometer

HCI—Silver chloride turbidimetric method - - o L
Filter paper(10cm?) | Heat for 30minutes in water bat|
HF—SPANDS method Distilled water 20ml | (70°C) o4 4 = 0.0016x
U R2 = 098 Smin
Umbrera to N - 03 = 0.0016x
protect filter | Cover with palrafilm and store at room temperature I Jp
paper from R2 =098 4min
mlcana.cn‘a;:. and ; sml 1.5ml 1.0ml 0.0016
rai Hang alkaline filter . N - =
50’ “ F 02 | g4 098 3min
; ¢ = 00017
| DAdd H,0,(0.3ml) o
@Mixand wait for R? = 098 2min
30minutes Add AgNO, to 0.1
@Add HNO: 3 Add SPANDS =
(o,m;ol,u.czosén make AgCl reagent . gg‘g‘iﬁq’r .
to clear CO,* o~ ~' ‘ =0
@Add BaCl to make 0~100ppm 0~ 100ppm . i
BasSO, 0
Alkaline filter” Plastic cup with 0 1000pem 0 50 100 150 200 SO4% [ppm]
aper o il Zr-SPANDS + 6F ZIF = + SPANDS
+lite shieldi - - . . .
ke sieloing Barkred) . (coloress)  (Eolorle) wiened  Calibration curve to measure the concentration

Self-made simple exposure rack Flowchart of alkaline filter paper method of 3042-



3. Results and Discussions

1 Verification of the relation between
volcanic activity and eruptions and HCI/SO,

variations
H o Active vol ti
HC1 | Active volcanic activity phenomenon
@/ HC]./

akamagoshi  JHarutavass
e ,sngwm ——
[Z3 .
"‘ -7 B
.

SRl

Dr. Hirabayashi reported that volcanic activity increased when
the HCI/SO, ratio increased in the 1980s, when the volcano

was more active than today. Dr. Hirabayashi also reported
that the peak in 1979 was a precursor to an eruption.
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2 Evaluation of each volcanic gas as a
precursor phenomenon

[mol/(10cm?-day)] SOZ Averagenumber of  [mol/(10cm2-day)] Cl Average number of
eruptions per day eruptions per day
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The period of low SO,(4/17-7/10) might be a precursor to subsequent
volcanic activity.
Also, the amount of deposition in April 2022 may be a precursor to an

Comparlson of our determlnatlon of CI-/SO, and the number of eruptlons eruption around August, and the variation in CI-and F- deposition may serve

~ The number of eruptions
was found to be larger
when CI-/SO, values were

large, this is consistent with

_ Dr. Hirabayashi’s results.

were large even though there was
no eruption, which is considered

| to be asign of an eruption.
,-/" \

3 Comparison of each volcanic gases and ash
fall and modeling of volcanic gas component
emissions

[mol/10cm? -day] SO, [g/(m?-day)] [mol/(10em?-day)] - [g/(m?-day)]
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Comparison of our determination of each volcanic
gas and the amount of volcanic ash

It can be seen that the behavior of SO, and
volcanic ash is almost the same.
However, if the amount of volcanic ash is small and

Cl-and F-is large, the behavior is not always the
same.

4 Future Plan

Future tasks include

Increasing the number of observation sites closer to the crater.
Directly collecting and chemically analyzing volcanic gases and ash.
Making continuous measurements using gas sensors

— =

By doing these things, we hope to make progress
in chemical eruption prediction.

'/ In April at Arimura, CI-/SO, values an indicator of volcanic activity.

4 The modeling of volcanic gases emission

Sakurajima does vulcanian eruption
/" Vulcanian eruption

»

In the volcanic path,
Volcanic gases

Gas pressure destroys the
lid and volcanic ejectas

Magm.
at the crater and

accumulate

are ejected

J

Based on these results and Mechanism of Eruption of Sakurajima,
we constructed a volcanic gases emission model as shown in these figures.

Rise in concentrations of HF and
HCl and increased CI/SO, may be
precursor phenomena to an eruption

After the
eruption, volcanic
gases Lighter
volcanic gases
are carried away
by air currents

eruption

SO,, which is
heavier than air,
is carried away
with volcanic ash
carried away by
air currents

The crater is covered,
SO, bubbling from the
magma accumulates,
but HCI and HF are
released.
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Challenges in Predicting Eruptions of Active
Volcanoes "lkeda-Yamakawa" !
~EBARXUBTOESZEICK S NILH XEE ~
~ Observation of volcanic gases using a
simplified method at Ibusuki volcanoes.~
Geological and Meteorological Team
HhER[RM
Abstract

We have been conducting regular observations of
volcanic gases using a simplified method to predict
the eruption of Ikeda-Yamakawa. The fumarolic
temperatures at all three fumaroles are about 100°C.
The volcanic gases are CO:> H:S> SO..The
fumarolic temperature at all three fumaroles was
about 100°C, and the volcanic gases were found to
be CO:> H.S> SO..

Furthermore, as indicators of eruption and
volcanic activity, fumarolic temperature, CO: and H»S
concentrations, and COzH:S composition ratios
showed no significant fluctuations, while SO:
concentration and SO:/H:S composition fluctuations
showed a continuous decreasing trend over a
one-year period. In the future, we will continue
regular observations of volcanic gases and hot spring
water by adding condensate and hot spring water,
and aim to shift to automated continuous
observations of volcanic gases. Through these
observations, we would like to find out the
concentration and composition ratio variations of
specific constituents that can be used as indicators of
eruptions and volcanic activities at the active
volcanoes "Tkeda-Yamakawa.
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T ADWEMEIZOWT  Research into sound absorption of Shirasu
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Abstract : The motivation for research was to investigate whether Shirasu might have
high sound absorption because of its porous structure. We prepared 5 pieces of Shirasu
and glass beads of different gain sizes. Next, we measured direct sound and reflected
sound. In last year’ s study, we found that the sound absorption coefficient of Shirasu
was higher than that of glass beads, which were used for comparison. However, we could
not say with certainty that the porous structure of Shirasu alone. was responsible
for its higher sound absorption coefficient.The results showed that the sound
absorption coefficient of Shirasu was higher but there was no relationship to porosity.
Therefore, it seems that the size of the particles and the size of the gaps between
the particles may not have a significant effect on the sound absorption coefficient.
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Abstract

We conducted an experiment by irradiating air with ultraviolet lamp that irradiates
ultraviolet light at 254 nm.

We investigated the relationship between UV irradiation time and ozone concentration.
The results showed that ozone concentration increased at a certain rate during a period
of 10 to 20 minutes of UV irradiation. However, the rate of increase in ozone
concentration decreased after that time. Furthermore, the relationship between elapsed
time after UV irradiation and ozone concentration was examined. The results showed that
the higher the ozone concentration immediately after the cessation of UV irradiation,
the greater the rate at which the ozone concentration decreased.
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Abstract

There are some methods for predicting the blooming of Somei-Yoshino. Among them,

“the law of 600° C “ is the most popular one. This law is often used in TV weather
forecasts.
Last year, our group made a research about this law, and found that this law doesn’ t
work in Kagoshima. Instead, our group found that we can use this law of 600°C if we
start counting from February 14 or 15, not February 1. We named this “Ikeda Model.”
We do this year. First, we focus on low temperatures related to dormancy breaking.
Second, we try to upgrade “Ikeda Model” and make “Kagoshima New Ikeda Model,”
in order to forecast the blooming date in a easier way. This suggests that low
temperatures are not the only factor ( that plays a significant role ) in the blooming of
Somei-Yoshino. We also believe that cold temperatures do not cause dormancy
breaking in Somei-Yoshino cherry trees in Kagoshima.
We can see a negative correlation between the total maximum temperature from
February 1 to the blooming date and the time of low temperature experience. We saw
positive correlation between the total maximum temperature and the total minimum
temperature
Therefore, the total of maximum and minimum temperatures can be used as a
guideline for forecasting the bloom.
This is our “Kagoshima New Ikeda Model.”
And there is a rule for the total of the minimum and maximum temperatures:

the total of maximum temperatures / total of minimum temperatures =

[approximately equal] 2.13
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The stress evaluation of saltwater rearing using zebrafish

MEZFEMASEZER £HHQ

Abstract

Fish are usually kept in salt water for five to seven days. This method is believed to reduce the stress of fluid
regulation by bringing the concentration of the fish’'s body fluid and the salinity of the rearing water closer together.
The objective of this study was to determine the appropriate salinity and duration of saltwater rearing.In this study,
zebrafish reared in salinities ranging from 0.0% to 0.7% were reared at 5 and 7 days and subjected to a light/dark
preference test. At 5 days, stress was lowest at 0.1% salt and highest at 0.4% salt; at 7 days, stress was lowest at 0.7%
salt and highest at 0.3% salt.Based on these results, we hypothesized that one week, when the fish bodies can fully
acclimate to the salt water, would be optimal, and that rearing in salt water at 0.7%, which is close to body fluid, would
be optimal. As a future issue, we would like to analyze the images using DeepLabCut to prevent the results from being
influenced by the personalities and human nature of the group members. In addition, since we were unable to reduce

the number of mortalities this time, we plan to review the accuracy of the breeding and experiments.
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1. abstract
We have long been interested in global warming. In this context, the teacher's talk in class prompted us to
examine the number of thunderstorms and fog around the school, and from these results, we discussed weather

changes, which yielded interesting results.
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Research on plastic dragonflies that fly well

~relationship between flight time and angle ~
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