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Sound Power Generation

Kochi prefecture Ozu High School

Science and Mathematics Advanced Course 3rd grade
Inoue Keiji - Takaishi Takehide - Hamada Hiroaki - Hirose Hinato

Motivation

PREL IMINARY EXPERIMENT

Can we use sound power to generate electric
power?

Speaker and microphone are set bem apart. Raise frequency 100Hz at a time
{between 500Hz to 10000Hz) and measure each generated voltage

Previous research

We could find a gain in generated voltage but it
isn’ t uncertain.

Purpose

Toclarify the relationship of standing wave and
generated voltage

Hypothesis

The conditions of an experiment
[mv]
S 0
~+ 300
& 2.0 A
@
200
) /\
< 150 \
= \
D 100 }u \
g \
@ 50 — S
jad S
o oocc:oooecocoecocaocooooc
S g8gss883888828888828888888
REFERRRASTEIALIEERREE3 s M
Frequency

Standing wave makes generated voltage increase.

Standing wave

EXPERIMENT I

When two waves which are the same velocity,
wave length, and amp|itude overlap it is made. The

wave does not seems to advance in either
direction.

Equipment

- Function generator - Amplifier

~Multi meter - Piezoelectric device
- Resistor (100k Q) - Pipe

Speaker and pipe are set (. 39cm apart
Pipe and microphone are brought into
Contact Raise frequency 100Hz at a time
(between 500Hz to 10000Hz) and measure
each electric power generation

Compare theoretical value with value of frequency witch locks |ike standing waves were
generated

How to measure W]
First, PIEZOELECTRIC ELEMENT 0.9 3100Hz
receives sound from sound - 08 r ] 600Hz
source. Then measure generated (%):E: I (]]:) g 07 3700Hz
voltage by multimeter. S 06 4300Hz 9 600Hz

. 3 0 4700Hz ;400"'2
How to calculate theoretical value g 5 5200H2 500Hz
Radius of pipe: r{m]  n times vibration: f n[Hz] @ 0:2 5500Hz 9 300Hz
Length of pipe:e[m]  speed of sound:V [m/s] c_j|3 01
wavelength: A [m] temperature: t[C] 2 ) l
Vs ) ozl S 88888888828888888 [reoretical valie( )
V=331. 5+0. 6t—D PO RABITISTRRABRRIIA
fn=nV/4@+ 40 (n=1,35 -)—®@ Frequency [Hz] Average 480, OHz
Besic wave 285Hz 13 times | 3705Hz 25 times | 7125Hz
3 times 856H7 16 times | 427517 27 times | 7695Hz 2f1=480. 0
5 Limes 1425k2 17 Limes | 48¢5H: 29 Limes | 8265Hz f,=240. 0—Basic wave240. OHz
7 times 1995kz 19 times | 5415Hz 31 times | 8835Hz —
9 times 2565kz 21 times 5985Hz 33 times 9405Hz
11 times | 3135+z 23 tines | 65654z 35 times | 9975Hz CONCLUSION

Al CUL UNDAMENTAL VIBRATION OF

f -f =21

n+2 n 1

fo=0_,,-T)/2

1 n

- Standing wave makes amount of generated voltage increase.
- There are differences between theoretical value and value of freguency.

CONSIDERAT I ON

- According to experiment |, electric power generation increases from standing wave.

OPEN END CORRECTION

A8=0.60 r pans
r =0.0065m
A2=0.0039m il

DISCUSSION

- Do experiments to change pipe’s size kinds of pipes, and piezoelectric element
- Research what made a difference between theoretical value and experimental value
- Connect miniature bulb to charge because we want tomake visible electric power generation
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Motive

It has been suggested that there are proton donor (AH) and proton acceptor (B) groups within the sweetener molecule, which are
located at an average distance of 3 A from each other (AH-B theory).

The AH part of aspartame corresponds to the amino group and the B part to the carboxy group. In a previous study, we synthesized
Aspartame derivative 1 (NAA) by reacting the AH part of Aspartame. Therefore, we attempted to synthesize Aspartame Derivative 2
by reacting the B part and to clarify the relationship between sweetness and chemical structure based on the AH-B theory.

Background Hypothesis
Graphic representation of taste

The taste of NAA and seven other
sweet-tasting substances were
measured using the electronic
taste system ASTREE.

Based on the electron density,
sourmess the electron densities of Aspartame and
[— Aspartame L i
— NAA Aspartame Derivative 2 are very similar.
—— Acesulfame K 1

The taste quality of aspartame and
Aspartame Derivative 2 should be similar.

Aspartame

& &

Aspartame Derivatives 2

The data measured for NAA were salty taste
similar to those of Acesulfame K,
suggesting that the taste quality is

likely to be altered.

From the AH-B theory in Aspartame
Derivative 2, it loses its function as the B
part of Aspartame and therefore no longer

Graph 1: ASTREE results (3 types only) has a sweet taste.

Experiment | (Toxicity test)

Operation MTT assay principle
Table 1: Table of NAA concentrations / ~N
(DAdd 50 pL of DMEM 10% CS containing 1 x 10* _— o
cells to each well of the plate. o 'ﬁr“‘ . -~
e comoverden (g oot M . el A W 2
@after 24 hours, adjust the NAA ethanol solution 2 800 i00 @*\"\@ _— @~b Dead eells I|v|:|g ol
to the concentrations shown in Table 1 using ! e o
DMEM, and add 50uL of each to the wells of the 5 100 50 L pale yellow Blue. Y

plate in @ to reach the final concentration. : . s '
s s 63 Many living cells = High absorbance

Resu It Absorbance{n)

@ Incubated in a CO; incubator for 20 hours.
(5% CQ,, 37° C, 100% humidity)

@Add 25 L of MTT solution to each well and . .

incubate for 4 hours under the same conditions asin y ] The toxicity can be judged to T
@), then add 100 pL of 20% SDS solution and incubate be very low because there is W o~/
for 24 hours at room temperature. little cell death.

a4

(5 Measure the absorbance of each well at 570 nm
using a multi-well absorbance spectrophotometer.

w £
Concentration{uM)
Graph 2: Toxicity experiments of NAA

Experiment || (sensory testing)

y=55x=4.75

¥ ~3813.8x 55278

(1) Make aqueous solutions with concentrations of 5%, 10%, 20%, 0.25%,
0.025%, and 0.0025% sucrose, and 0.25% aspartame.

(2) The name and concentration of the dissolved substance were withheld, and
four study members rated the sweetness intensity on a 20-point scale based
on 10% sucrose.

Aspartame is 100 to 200 times sweeter
than sucrose when setto 1.

In the present results, it is about 70
times sweeter.

@ sucrose  — linsar (sucrose)

) aspartame —— linear (aspartame)

Graph 3: Results of sensory testing

Experiment Il (Esterificatio

Operation Result
(1) Add 10 mL of methanol to 0.3 g of Aspartame. From the "H NMR results, it was i o .
Add 3 drops of concentrated sulfuric acid. Then heat it in a hot found that the target material was :
water bath at60° C for 20 hours. not obtained. zim
™ From the spectrum of A, the J{(H\/\
07 "H/

—+ CH;0H structure of the amino group is
thought to have changed.

Ny Aspartame methanol
9 . o
f\"’ > ¥ b + H.0 b i L
— (L AL
Aspartame Derivatives 2 water L) | —
(2) Separation was performed by TLC. S S
Development solvents (1-butanol: ethyl acetate: water = 9:3:2) The OH portion of Aspartame  The NH portion of NAA L 414 NMR spectra of aspartame derivative 2

Future Prospects

« Esterification of NAA is performed. —Esterification is performed by protecting the amino group of Aspartame with a protective group (Boc group).
+ The sweetness of Aspartame, NAA and Aspartame Derivative 2 is quantified using the taste sensor Leo.

+ Aspartame Derivative 2 is graphed using the taste sensor Leo.

+ Compare the data of Leo, ASTREE and Spartan and discussing the relationship between them sensory evaluation of NAA

References
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+ Yasuo Ariyoshi(1974) Taste and Chemical Structure  2019.8/7 https://www.jstage.jst.go.jp/article/kagakutoseibutsul962/12/3/12_3_189/_pdf
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The Relationship between Memory Inheritance
and Light Intensity in Planaria

Kochi Ozu High School (Sience and Mathematics Corse) Grade 12 Masayuki Shimazu - Gai Kadosawa

[Research Aim] [Experiment]  (3) -, &
Expose planaria to light for a certain period of time “Flatacal /:@;7/7 !
during the learning stage of memory inheritance and 5& e
investigate how light affects memory inheritance after pr— @_:"_\/
cutting in half. & e,

[Hypothesis] l 2l s, 5 \

Table1 € Previous research® e . e

0~500Lux 501~1000Lux Tiataral lengff ™ o ataral lerg ™
Lifespan shortens / e \
Effect on life No effect as it approaches
1000Lux

‘ from the above...
<individual that memory inheritance is seen® ;
| | |
| | 1
1
> L

Figure1

Olux 500lux 1000lux
[Equipment]
+ planaria « box cutter
+ petri dish - apparatus of power supply
+ saline + dimmer box Figure2

[Resuit]
Table2 < Number of individuals with inherited memories >
Brightness OLux 250Lux 375Lux 500Lux
animals 14 9 14 12 3
< Average number of stimuli before and after amputation to reach habituation>>
=@=0Lux ==@=250Lux =—e=375Lux ===500Lux 750Lux
16
w Te—
14
o
13
11
10
9 ‘\._ﬂ_‘ﬂ
8
1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 1ST 2ND 3RD 4TH 5TH
Figure3 DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS

[Discussion]
+ This indicates that the number of individuals showing memory inheritance increases around 375 Lux.
+ The graph also shows that the number of stimuli required for adaptation decreases and the ability to retain learning increases at around 375
Lux.
Based on previous studies, we thought that light levels above 500 Lux would interfere with life support and reduce the number of individuals
showing memory inheritance.

[References]
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Natural Yeast

~Growing and Utilizing Yeast from Plants in Kochi~

Kochi Ozu High School (Science and Mathematics Course) Gradel

2 Toa Takata, Yusel Nakazawa, Kento Nisiuchi, Yuto Maeda

We became interested in fermented foods and found out that yeast was
yeast. As we researched yeast,

think that there is a lot of undiscovered yeast that could be used for
something.

found in various plants. We found this interesting and decided to focus on

we found out that it is not clear where yeast is obtained from. This led us to

]
Research Question

- Can we find and utilize yeast from various plants?
* Does the nature and shape of yeast change
depending on the environment?

Events to be clarified
From what plants can yeast be obtained and can it be

What is yeast?

¢+ Cellsize 5t0 10 pm

+ A unicellular fungus that ferments sugar into ethanol (C2ZH50H)
and carbon dioxide (CO2).

+ A eukaryotic organism, a member of the mold and mushroom
family. Most yeast belongs to the class of mycobacteria.

(1) Is the size of the cell 5-10 g m?
(2)Is the cell round and does it resemble the shape of yeast?
(3)Is gas (CO2) is generated or not?

The fermentation capacity of the yeast is checked by the
production of gas. Some yeast does not have a

used for baking?

Sample collection - culture and of isolation of bacteria

[Take] We collected flowers and leaves of plants at Kochi
Ozu High School and Josei Park.

[Culture] *'YPD medium was used to culture the collected
samples in test tubes. The cultures were incubated at about
25°C for 2-3 days.

[Isolation] Isolation is the process of extracting a single
colony. The culture was rubbed onto *,PDA medium using a
Elatinum ear and left at 25°Cfor 2-3 days to isolate.

1. Medium (liquid) made from yeast extract, peptone, and
dextrose
*2.Medium (solid) made from agar, potato extract, glucose

fermentation capacity, but the yeast we are looking for has

Gas generation experiment ’—

natural yeast or dry yeast, water,

Procedure] Make bread in a bread cooker with the above
ingredients.

Practice] In order to compare natural
we made bread using the same amount o
yeast for both types.

Result

fyeast and dry yeast,
ingredients and

(2)a cross section

(D the whole

a high fermentation capacity that can be used for bread. “ e S TR TR
suitable for use in bread. —
Mi e el . I Dry yeast O
ﬂ croscopic observation | The isolated single colonies were Dandelion o
observed under 400x microscope. 2 [l LR Ubame oak o
ults w wi 1n ) Chinese
The results were as sho o)
the table, [Procedure] guince
Gingko X  Fragrantolive X 1 Inatest tube, place | Redpine ©
) i an inverted small test oL o}
Japanese apricot X Yoshino chery X tube and yeast culture F— 5
_ o _ Gingko x Zelkova x . P!
Juniperus chinensis X Camellia b3 medlum‘ Pine X
. ol " sciadoit x Japanese maple O Fragrant olive X 2 Autoclave (121"(:’ 15 Woss
ragrant olive ciadopity . x
Ring-cupped oak X Red pine O mmutes)‘ —Remove the $:’::i::
Round leaf holly X Japanese maple X M X
Castanopsis X Camellia X air from the small test cherry
Tea plant X Azalea b tube. Cycad X
Bayberry x Weeping fern x A h 1 n -
Chinese tallow tree x Firethom X . 3 Add [fhe colony Soldicamoliia X
Camphor tree X Black pine (o] suspension Of the [Results]
Threadleaf false cypress O Pine tree (@] Ubame oak O Kousadogwood X sam?le toa te‘\?t tube The fermentation rate
Formosan sweetgum O Cycad O Chinese quince x oo EEmlben x ?ind lnCUbate or2to3 of Ubame oak was the
Lily magnolia X  Cherry blossom X i ays. H fastest and the
Dandelion B 4 When the gas is amount of gas
Japanese maple o generated, a small test produced was also
tube will rise to the high.
q ]
Baking surface.
[Materials] Bread flour, unsalted butter, skim milk, sugar, salt, Discussion

In bread making, it was found that there was little
fermentation of natural yeast compared to dry yeast.

The reason for this was thought to be that the fermentation
capacity of the natural yeast was insufficient. The low
growth speed also su%gests that the fermentation capacity
was also lower than that of dry yeast.

| Future Research

We will accumulate further experimental data by increasing
the number of collection sites and the number of samples
that can be collected.

We will make bread with yeast from other plants that were
found to produce gas in the gas generation experiment,
and carefully select yeast that can be used for bread.

We will cultivate tens of grams of yeast and make bread.
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Relationship between breakwater shape and damping  Kochi Ozu high school Marubashi, Kitaura, Satake, Ohara

Research motive
We wanted to reduce the damage caused by the L2

tsunami that occurred in the Nankai Trough earthquake.

Hypothesis
The damage caused by the tsunami could be dampened by
adding on extension to the back side of the second

breakwater

Experiment
(D We installed breakwater model in the experimental

water tank and released the stored water (Fig.1)

S~ W—

(@ Place a staircase shaped breakwater, an inverted

staircase shaped breakwater, and a U shaped
breakwater behind it (Fig2&3)
v.acm fam 4.5cm
7.5¢m ]
[E= 4em U 7.5cm

| 2cm

(@ Release the stored water (Fig.4)

: ?

Experimental result table / graph
(01 basic shape
shapeM4 U shape

2 staircase-shape M3 inverted staircase

=)
4
—

anssaxd oA

Fig. 5 Graph ) Wave pressure comparison graph

Table 1  Comparison of average wave velocity

Average velocity

01 basic shape 96.805cm/s
2 staircase-shape | 92.850cm/s

M3reversestaircase

115.87cm/s
shape
W4 U shape 73.421cm/s

Consideration

The wave speed slowed down because the inverted
staircase shape and the U shape have a water storage
part. The inverted staircase shape is taller than the U

shape, so the speed is faster. From the viewpoint of wave

pressure and wave speed, the U shape is the most

Result

- As a result of applying the wave pressure data to the T-
test, a significant difference was observed between the
staircase shape and the U shape compared to the basic
shape, but no significant difference was observed in the
inverted staircase shape. Therefore, compared to the basic
shape, the U shape and the staircase shape were able to
attenuate the wave pressure.

- Comparing the basic shape with other types of wave
velocity, the flow velocity decreased in the order of U
shape, inverted staircase shape, and staircase shape.

The wave pressure of the staircase type did not change
from that of the basic type even if the number of steps of
the staircase was changed.

- By adding an extension to the back of the breakwater, it

was possible to prevent the breakwater from collapsing.

effective for tsunami attenuation

Future task

Consider a shape that can attenuate two factors:
decompression of wave pressure and decompression of
wave velocity. Since the pressure of the wave, which is a
fluid, is measured, the accuracy of the measurement
should be improved by increasing the number of
experiments. And the shape of the breakwater will be

made in consideration of the landscape of the town.

References
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The Generalization of the Monty Hall Problem

Kochi Ozu High School Grade 12 Kotoka Mibu + Aika Okabayashi + Masato Tomita + Syunsuke Nakao

Research Background m>atom-1>a-1
The Monty Hall problem is the probability problem as follows: there are three (k+a)(a-1)=m(m-1)>m(a-1)to
doors, one of which is the winner and the other two are misses. A challenger (k+a)(a-1)>m(a-1)
chooses one of these three doors. After that, the moderator (who knows which one a-1>0tokt+a>m
is the winner) tells the challenger that one of the doors that the challenger did not -
) ) o & ) “g Therefore p;+p,=1¢ [m=a=1] and la=2 and 22V — k4 q)
choose is a miss. At this point, the challenger can choose either the first door or a-1
the remaining one. In this case, is the probability of winning different between the a=1 in the case that ®to py+pe= rn(n+m+:11—2) -1
case where the challenger chooses another door and the case where the challenger nim+a-1)
does not choose another door? If so, which one is more likely to win? Also, is there 1t m(n+m+a-2) _ n+m-1 1
a= 0 = =
any regularity? n(m+a-1) n
nt+m-1=n therefore m=1
Purpose and Significance of the Research m, _n-— 1
L . . . . P _mX¥a—fk—1__n-1
Our intuition told us that the probability of winning would be one in two or one in o m il —
three whether we re-selected or not, but based on mathematical calculations, the n
probability of winning would be one-third if we did not re-select, and two-thirds if | [7 =™+ k+a to
we re-selected. we noticed the difference and found it interesting. Py _ - 1
p; m+a-1
Research Method a=1 in the case that m=1 to
The total number of doors was n, the number of doors that win was m, and the
number of doors that the moderator told the challenger are misses was k. The Ba_ n—1
N . P2
specific values were then calculated using Excel.
m(m—1)
a=2 in the case that n=m+k+a=m +?
Results and Dw@ssxon . . ‘ b m (1 ome 1) 1 mey
Condition n=ktmtl,n=3,m=1, k =1, n,m keEN a_ AI = —
- L X . X |23 m+a-—1 a—1
Probability of winning with different choices
1 1 m-1
= (—— X —— —)+
P1 Cm X omCh X n-mCk X n-lcm-l X n—k—l)
(Table 1: Substituted a the numbers into Excel and extracted the values that match
( 1 1 c C m ) X
X=X pem-1Ck X po1lpy X ———— the condition p_l+p_2=1.
nCm pom-1Ck n-k-1
_ — _ P1
_ m(m-—1) m(n —m) __m®m-1) n m k a P1 P1 p1tp2 P
nin—(k+1)} n{n-(k+1)} n{n-(k+1)) 2
Probability of winning without changing the choice 3 1 1 1 2 1 1 2
1 1 c c m 3 3
p2= X X n-mlk X n-1lm-1 3 1
nCm  n-mCx n 4 1 2 1 - - 1 3
m(n-—1 4 4
Py nin—(k+ 1} n-1 2 1
-—= m ) = >1 9 3 4 2 - - 1 2
P, i} n-k-1 3 3
n
Therefore, probability of winning is higher if you change your choice 16 4 10 2 3 l 1 3
+ m(n—1) +m m(2n-k-2) 4 4
- m_
P —k+1)] 0 nm-k-1)
Now, consider the condition p_1 + p_2 = 1 Conclusion and Future Prospects

n=m+k+a (aeN)

m(2n—k-2) _ m(n+m-+a-2) pi+p;=1o Im=a=1]or Im>a=2 and m(a":—;”=k+aJ
from k=n-m-a . )
n(n-k-1) n(m+a-1) Furthermore p,+p, =1 in the case that
from (1) m(n+m+a-2)=n(m+a-1)..(2) .
a=1,then :—;=n—1 If m>a =2, then %‘-=:‘T:
[1]az2 n=m+% From n=m+k+a k+a=% ’
v References
(Il m<a  from®@ m-1<a-l D OREREMZ (2020, [T 4 - A— LRSS 2 OMB | BEEEOR L
also m<k+a i) https:/imathtrainjp/monty. 2020 4£6 H 24 H
(m-1)<(k+a)(a-1) _therefore unsuitable 2) WEMZ Q). [E2T 4« kA RBICHATS =k 1] .

httpi/lwww2.sal.tohoku.ac.jp/~hamada/montyhall3.pdf. 2020 4£7 H 2
[M] m=a from (2  m(m-1)=(k+a)(a-1)

from m=a m(m-1)=(k+m)(m-1)
k(m-1)=0  _therefore unsuitable
[IV] m>a (2) to m(m-1)=(k+a)(a-1)
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River Water Quality and Diatoms in Kochi

Kochi Ozu High School (Science and Math Course) Grade 12 Riho Hiroi, Tomomi Matagawa, Mizuki Tomita, Ikuya Inoue

{Background]

“It is difficult to fully understand various problems related
to river water quality and river environment only by evaluation
based on the current water quality environmental standards.”

(River Environment Division, River Bureau, Ministry of Land,
Infrastructure, Transport and Tourism,2009)

Challenging points of river water quality management
- BOD alone cannot properly evaluate river water quality.
- Detailed indicators that reflect the characteristics of
rivers are needed.
- It is difficult to grasp the water quality of the entire
river.

[Purpose]
By combining the water quality evaluation by diatoms published
by Kochi’ s Forest and Environment Bureau and the types of

environmental standard points, we investigated the water
pollution status of rivers in more detail.
[Hypothesis]

Rivers that are classified as having good water quality

according to environmental water quality standards should have

a small pollution index according to the diatom group

identification method.

Oyamabashi Ochlalbashi Hijimabashi
2% 1% % 2% 2% 1%

@O

0%
4932522501751 4 +325 %25 175 #1 45225225 w175 21

Figure2 : Percentage of diatom groups at each survey point by pollution index

(4) Discussion
Identification number is
the effects of seawater, so it
Improvement points
- The number of
- Change to natural drying.
- Measure the salinity of water at each point.

low and does not take into account
is not accurate data.

identifications at one time is set to 500.

[Experiment I]
(1) Equipment
Collection of diatoms : toothbrush, dropper, container, 70%
ethanol aqueous solution, thermometer, gathering bottle
Preparation of production: dropper, pipe cleaner, centrifuge,
distilled water

(2) Method
(DCol lection of diatoms. (Figure1)

¥

s T ) BATIN Coiao

Location of each survey point ¥

Figure1
@Do the cleaning and make a preparation for observation.
®0bserve and shoot at 1000x. Print a 1400x magnified photo.
@Calculate the index using the formula below.

Determine the water quality of each river.

pollution

Formula of pollution index

8=Zns / Zn
S :Pollution index n :MNumber of shells for each species
s :Pollution class index

®Compare the results of water quality surveys using diatoms
with the types of environmental standard points published by
Kochi’ s Forest and Environment Bureau, and investigate the
relationship.

[Exper iment I[]
(1) Equipment

In addition to Experiment I, a salt meter was used.
(2) Method
In addition to Experiment [, we made improvements to the

description of Experiment I.

(3) Result
Table 2 : Comparison of water quality judgment results (January,February,March,June)
Environmental T Pollution Pollut | Identification
stardard point ype index ollution class umber
Ovamabashi AA 1711 Poor/ Medium rot water 2000

O chiaibashi B 1660 Poor/ 3~ Medium rot water 2000
Hijimabashi o] 1.821 3 Medium rot water 2000

Oyamabashi Ochiaibashi Hijimabashi
% 1% 3% 0% 5% oy

QOO

47325525175 %1 4532502517581 493255251751

Figure3 : Percentage of diatom groups at each survey point by pollution index

Table3 : The salinity of water at each point

Low tide High tide
Oyamabashi under (x)
Ochiaibashi under 0.01%
Hijimabashi 0.02% 0.09%

XThe measurement was performed only once because it is not affected by the tides.

(4) Discussion
At this time, it is unclear whether the difference in pollution
index is related to the difference in water quality. Ochiaibashi
had good water quality at the time of diatom collection, so if

(3) Result ) ) , . L
Table 1 : Comparison of water qual ity judzment results (December) spme relationship can be derived, there. 's a' DO_SS ibility that
Ervironmental ; Pollution ol ‘ dentification items that cannot be measured by chemical indicators can be
standard point vee index ollution class nurmber evaluated by the diatom group identification method.
Oyamabashi AA 1.773 3 Medium rot water 228 [FI.IMIFG Dﬂ&l‘ll
O chiaibashi B 1672 Poor/ - Medium rot water 289 * Conduct experiments over a longer period of time.
— - - - Experiment in the same type of rivers.
Hiima bashi © 2048 3 Medium rot water 223 » Conduct a water quality survey at a place other than the
environmental standard point.
[References]

1

2)
3) EFEMEIRE - RIFERENHR (2019) MFRQ9FEAHANER U TAREONERIERR) httes://mm.pref kochi. lg.ip/soshiki/030801/mizu-kekka-h29.html * 202051 A6 H
4) BESEMFEIRE - RIFIREEAHRR (2020) [AHAKSREH SR (5)HPBAE httes://wm.pref.kochi. la. ip/soshiki/030801/mizu-houkokusho.html * 202088 A218

5) B, DOREF03A, AFHE, JBEFERRT (2004) | o004y NEER na)lOREERDHTH L 31 htte://Ibn.ab.a.u-tokvo.ac.ip/ keiso/diatond/index.html * 2020585128
- WEBEIEE: MEER] https://www.biwahaku. jp/research/data/at las/index.html * 2020518148

6) WMEBRIIEEHFRE (2008)
FER, FHAED, EESh (2018). FERESERE | HEGL

~

B zo@EaE) IR ERER (2008) TSEROE)IKEEROIERCDOLT () [IETAR]] httes://www.mlit.go. jp/common/000046619. pdf * 202051898
B (2000) - MEERIEESRENE - EERERLICEOKEHIESE - |+ htte://wwn. u-gakugei .ac. ip/ ‘mavama/diatoms/Different iatingDiat .htm * 20201868

93



EEERARE [TILTR] OBRKICOWLT

BRI A0 RS

=F Ei5 = d# L. kPR BIE. kEF EH

EREXRARRED

S EBERRR O dUeERY - (R

EEERERARLISENS O~ 1 00knOPREBICELTEIC
FoTHEIHDRXMRTHY., ATSAFDIILTARLENED.

OQINFRAOFEEAN=Z 4L

_ I F2AmE

P LB %1: T 720MAR
ThTLB?

CINT RCEHN
HDH7

D LT AIC@REE
B TLIB?

MADEE

51 2B 2 OSBRTHERRETTLS. ChIIERE
FAOSSERLERRBYUF -LELATEY. F(DOF-2ERAL
T2, SARTOFCOF-REHALT. TI7AOERIZOL
THf L.

Be)

o ERERROREADZALVREERG EHWICLEL. TO
BRMD., EREFANE LLESEXS 50k m~100 k m) OfE ¥R
REERITLLERVUBOLT D, T, SEERXRRIT /Y
BEWRLTLIURENSHS L IR M. 2000 HY. &5
ERERRHIMHFMEICR FTEEOERITRIF L.

FATIAZE (H2O FE  BAZERNR)

OII 7 20 ESOE¥EA{ L
LT AOEBRIFH#ATH S0, BRLEXITHEDL L.

BROHEALEOFEE
QINTFAOEREREV/Z7FERLTERT D, . irg—.bue
QEH/LEEREREV 7 FERLTHIELET 3.

(ERO1F2 T OOREEEL L . - bmp—.CSY
Q—ELLOBESETTHBICERTS.
AEHBOERETOERKERICET , .Csv—>_ipg

8k

=

ITI7AONIEOER

TI7A0NIHOER

OCHEm=fE C L HEMOES

I 2A0AAZE LIXAAORK EFISIT o 228 (s 6B OEE
EOOREHEDZAEORIZXEINDISHEA L, cosx (x = LZAB)ER
D, RIZ. QOAGERAB) ERAL T x OEERD S, fe OFEMRIT
MERDDATHLOFEAETROLIEHERDIOT. HBHEO
FERXAExTRBOEMERDDIILEINERD.

CUS.C T iy Siu @, + vusy, vusy, vusid, — 250 % @
A= eus Gl sioe. + vus ey usy, vusid, — 2,00 é @

ek E 0 2 B OfERE

94




ITILTRADEHDER
K88 : TILTRCEHDH B
EHI10kmBETHZ [Inan et al.,1996b] L)

B

g

Bllths
IIT2AORZ 25EHE BAMS N SRIZTILT R

FE T JzEBAMEOHNBREFEOEL
O2BASULEDSHBICHUAZNTLITIL I REERT S
QBB ENETILTRCDONT., LRD atb:c DEZX D HEEEHE

T3
@FhZhOBENMSRLTOE#EZELY KE@=AELY)
@FAMEH ST T20PLETOESHEEL (HEA=AFLY)
O#EEIRE . L ctRE L. BAMSOEZE IO FT3
OIINT20WHOm OEZEFERKCTIOY FL. TILTROFEE
xiH 3
OHEERUBROITIL T RAER E{EY | #EKETCREL.
BHE,roFTEREL. LTOR® a:b:c DLEBET S
QrOERELT. TLITADEHEEE
OfEREER
FRALEIILJR--2008F 12 81835851645 27
BEELZEFSN - FE=ZFUERO 2 S8

FRE DIRELE

1. 9% 7~ UFO Analyzer T, BHOBFRIEALEIIL TR
EFHECIO FTIRIC. TILT2OBEOAMC 10 8.
HAICAOBOREIT e, COEEEFEETHI G-
B REITDMBICHRENELZ. TORELRKIL THZ &,
ETFICTFy FTNB3EH2.66mOITNDEL. EETIET
W 2O LEETIZ0.000647 kn, FEETIZ0.0797 kmD M HiE
CAZEDDh Tz,

2. wEERE,MrSFEICLELESE
ODEROER R EDRE
3. BEOREEGLS, BED
BREEH 0.814 kmTH o 7.

EORTOBELB (IFLEN EEA
BE1ET. BEABEIENZ
NBE1ETHS. £, FTO @Es l
EHhBEZAFEAAL CE \
LEROBERTH 3.
BEC) | #EC) | #E1EoEs#(n) | 1 OB (m)
34 134~135 110.9463 91.9783
35 " i 90.8815
36 i i 89.7570
37 i i 88.6052
SHDRE

o C2BHENSDIILTRAOEHFOBENTE T AL
BItE B b . P FEHDOILT2OEHOERNTE TLGL
CBADERICERTE TLAL
16 9 22 47
BE SRS 0 E RO albio DR 53 TLTROFSRERCRRICHLTESEDT. RE U
IIWTRAOBREERHL. HEBOLTLWIZEBEZTLS.
£ [mn]
- fiskit) N b N ey
20081218-051602 EEmMERL Y EX Inm 19 3 12 37
2 2mm 16 5 15 36 .
EE%& 1~bmm £ TEX T JES 3mm 17 3 15 35 S& XK
BEBREEIT 2N, 2 JEE 4mm 16 4 15 35 RKS mAEKERS.
BICEORE DDA o T2, 22 Smn 17 3 17 el http://waw.rish.kyotou.ac. jp/radargroup/members/isoda/ sprite.html

CORRIL. 2 EDN WHEREEIS RS b, c DES
ICEZEBYD LRI TIE

I TROFIRERNZ Z &

MTEIGWEFZIL.

[Rlek: Iyt £ [mn]
= a b c &E
1.0cm 13 6 11 30
2.0cm 13 7 11 30
3.0cm 12 7 10 29
4.0cm 10 8 11 28
s [ EL | BL

20081218-051602 /& 1qmp L PEBEDLR
T 2AORE (RAEEIBE)  ARER - REEBEENS R e, b, o OES

BEOaDQLZEHLEESODE2LIAMAEREILE. TORR. a
DlEEEHRBILEEDBEE T HRBRNEVLIBRICE STz, TDRED. ¢
DEACEHDNHD B3I ETHLEEBOLICAEDILSDTELTLDNEBERLS
na.

TERRGHE, 2007 : AFSEEN - BTEND ) 0 OTIREN SRS EE B HEAEA
SA 5130 b, mEKFERYEEAMERT REREE

SREFREERF v kT —2 http://www .astro-hs.net/

/ARy k34 http://sonotaco.com/

SRR SR < |
http://www .mech.tohoku.ac. jp/sena/ser ies26/vol1/vol1-3 . html

Bell,T.F. ,Reising,S.J. and Inan,U.S,1998 : Intense continuing currents
following positive cliud-to-ground

| ightning associated withred sprites. Geophys.Res.Left.,25,1285-1288

18095, 2005 : FED HEBEARAO LANERNIRROWRE, 2004 £EEN
BXES

Fukunishi,H.,Y.Takahashi ,M.kubota,K.Sakanoi,U.S.Inan and W.A.Lyons,1996 :
Elves:lightinginduced transient luminous events in the lower ionosphere,
Geophys.Res.Leht . ,23,2157-2760

FEREEA . BEm=7%.Spherical Triangle081106. pdf

Inan, U.S. ,W.A.Ampson,and Y.N.Taranenko, (1996b),Space-time structure of
optical flashes and ionization changes produced by lightning-
EMP,Geophys.Res.Left.,23,133-136

95




6 EEREZESORE

[&F0 SAEREE A/ INEE SR S S HES 1 [ e E & B 2]

H K SmM3FE7H24H (&) 15K45 005 17K 1543 F T

= % BANEESEER HESR

s EEREEEREER

R E, MMAEISER, REER, KHER, HHER, fiHZER, ERER, §HZER
PLE84 (IHEZEEIXXE)
R NN B AR
VIR, ZoRB2EHE, ARMIZEE, BT SSH « EEBHER R, BCAFZe /4L, Ffscn (W)
RAZGE (k) , Gy HEEGa CEM) , BEHEZGn y) , ILARZEGE, 328+
mHREE Z B FE R &S P RGH
BIGRE, P, (LMGREME, S F— 7, HiAFeE 9, R T (PRAE B Y)
[ NEAJF I B 1 AR BT R B A PR e s s ey o v —
EARTAERER

(2 RlsRoiEl)

EAVNEE AL SSH OFEIVEIE, A — VEHOEFERO T2 34E 2%, ORI E@FHIE L LT
Lo FMFIGEITERLTRY, SOLARIEENAROONDZ 0D, 2RICERES, RIESEIIMZEEN
HERS S, TKER STz,

(#E)

SN2 R, WAL SSHFEERE 28 & DH# D 72612 SSH DB & FECR AM B EA~DEFHIZHONWT DT
Y— NREEFE Lo, Sl BEER & L, BRI OAEOBRBHFICI Y M AR YT o TR,
AEIZEWERE o7, SSHIZFHL L7270 7 T AEMATE 7 7 2T, H@ERHER & i UEECR AR
DERICAERT 07T AR TETCND Z LAVRENTZ, FREOREOENTITHEEZEIT /RN LR
REN, AR LR AMBER 0 7T 5%, DIRHTHDL E V2D, EEFEEE S TR E %
J=7a s N EEERDBROBRIEOHELIZOWTIE, B - fE/] 5 DO ER N ELARIChnD
Tor—hEFEML, SEICRTEEHREG, BEIZAT, FRO7T o — M7 0 7T ADK A
2179, THET U > 7 CHRE SN BERAEEORER L OMEIZ O W Tt HER B XS CTEm L,
1 FAEOBEI A X —RENEOKE L T5Z L CHlETET,

(BANE)

BT TR XM 7B N B B 72 8, FREREICRE 200, T2 o aED T Z ENE
BEThbd, HREZRFo7 L2 BoORBRERS LEbYE, BOOSFETHESTUILY, Hiild ZAITE
MR LRI IE DT —~ BRENE L, /INFAEORN D BLEZ R > T B AEEDN @AV NEEK THF9ET %
EVIIRRDBIZORB > TND, HETIIRIICRE LT —~lBY OERNE LN WEERL VR, &
BB CORACKIEEE LD H L, mMAVMIIHEIC/ D, Lale g LIFEOER®mL 20, +5457%
ERNREINTRBEBIZ R TERER, FEEESTHD EE Y, HERENLD), FZT 2L TS X
IR LD b D720, HEFICLINMERBIENLETH D, RE L ORSNDERM, BB
BSE, YA 2RSS ETIHEETHY, TRLUTEMELL, T—% 2N e LREiE Ry,
A E—Fy NHEELRNT 7 — MNEERE S, THAEND 20 RITRETH Y, TEHA TIHD 5
BAANMLETH 5, B, FREZIEIE4 2503 VIZb-TEY, FOEY O IN-RIC
BlEAE O L 9 BREBICRNTH 0 B2, BRESICBIT AEE O, HEE HIEITRERES L HET
Hol, AT TOLETLHoTmEBIN, TNERERVBIT-HLVEZOEY FERBEINTND,

BIVEIIE MR OZ < ORFLERICH W IEE#ED 5 2 LN TE 2, FbHECH Bicm T, ki
U CRMEMZESS 2 R\ & 20, SSHEEZEIC L D o< 0 BIF BRI, ma/MNEERoOETHY, 4%
BRSO EERBZREBRLIC D X HOR®R L CEERIICEE L T\, RiBHERE, aEboFmtEe LT, *
BT EHROFVOE T —<ICHET DI EIFEFICEETH D, ZA—TTiEe{flx 0EERENTE
AU, BLBEZ SCIZAFE 7T —~ 2 HHICRIRTEZ 2B A B X TV T L2 oW T, RO 24 [ THRET 5
ZEZ D, EABENTRERIREEMNI L ¥ —1X, BEH I L W s THIUE, A% bk T 5,
BHIKF TS, xR CTHAIAEREAT b BY, SBOMKICLY KiE/eEbY FNnTxs, 1=
ADRFAIDOF, FEUBIZATIENADL ZENREZLN, BMATHRRKLTELZ b EEbLS, Akt
WZIENT T, HEERDZLIZOWTITE LUVEERED, MAET L2l TRWIT 2RV, PR
= MIEMIRANO SSH TR E DA FEL TR, &2 BEHEEEE S THEEZRE Lz,
EHENOREENEOBREILETH Y, BAVNEREFRIZTZNEZ Y — FT5FKRTH O FLT TR LW,

96



[5Fn 3 FPE S AV NER SRS S HE 2 BIEE fHER 5]

H K SM44F1H31H (H) 15K3040705 17K 0045 FT

= Web 5%

s EEREEEAREER

EfaE, MEISE, H#ELER, kKHEE, FHER, fiHEER, SHZEA
U E74 (IHEZEE, HRZBIXXE)
R NN S AR
VIR, ZoBE3EHE, ARMZLEE, AiM SSH - EAHERE, BFICAFZE (T
WG (EE), & EEGH (E8), B EEm (s
mHREE L B S FE R & P RGH
B)IGRE, WEREM, Ao —7, HEEEd, FRESEEHE (REEEnY)

(HE)

FBIVHISHERTHY, MIFO-OMEZT 5, F1ERPS 4EKRE TORREMMA), 55 ER TlTE@
BRI E 2 7 — 75 & Uiz, BN SSH JEFRER & O F KMtk 2T o7, BE -7 v — &
Fhti UEEAEE Lo, ERELTEHEBERCIIHRRRNH -7z LT 5, B OFE BT 532K
ML CIEOB/ D AR SN TN D EFHli X 72, & SSH FHEOFM & LT, 2RO MTENH 503,
FIAEAERMICE E EEDOEE - &2 +DICEmDTND EEZ D, BADHTE LTEED A ZBAMEEI DI
FIZER DD EEZLND, FHETIA NI TIE, 1ERLLEET D E, 3HERTITHR Y R < FRETF
ZEICH D A TERER A © 3o D HEEOFLR N <, BUERYZ2HIWT TIX R X 220 o T BERMES B/ Z /L5
ZENTE T, SH%OFEE LT, HEATIE, T4V AU AZEY AN ) 2 TEbEE, £REOE
B R o FIZBhRANIT 7 B < EHIE TR Y 2 2, AL KBRS OB RICHEIT - RBRY 2 &
SOIIRBEIEDIZ LR ERBTOND,

(&%) OFEOERNODD N NEMARFELE LR TEINTWDR, FHRE TORKTEILD DD,
—SOMFENTZHRAENNER OBERERELOLETHRELTBY, BEEMIHXCEETETHS, O
B - RN OPFEITERO B OB ROMHLIEETH Y, ZORETRANDMOT &3 D13 ERM 2 7%
Do FIRE LU THERANENB N ETEHET ORIV, »SESNETHILERS D, 200K
BaEHNTHIT 288, BERDIEREABERDOFAMEE LI2GE, AROBHRE TR EL 5, 8L
B2 285 AOEREZMIT 50 THON TEX 50, TNN/NaXETHIITITHMOEH LWL DI 5,
S MR OLGE T BT v —FT A RRPROG T A M3 D, OFEA~OBHFHAE CRIZRDERILAR
W, —SSH O 0 7T AEZTIEZ LITRFERE, KEKLD, SOA3EZXLZ2TW5HEWI) iz T
7oo OBRITHI 7258 24T 9 FIDE 2 T D, mAVNEER B IRIZSHRO T AEIZ ED X H12B 2T 50,
— BB ORI T, AR T —Z bESTZNEOERD TN RKE2ETH D, H2PBINICELT 5
G, BEERTIE, INETOREMEEBI A LW LRV IAAL TN,

(BN

EHRIHT 720 CIXEERHMBIIIEFICE#E Ly, T — 200, H O, ZHEOBIEY%, ZHMICAL ME
Db, BURERTT CTRIENBRERG LD EHEHMEOBEKRBERE D, TOLIRBALLLHED
fEt, BEEEMZ T ZETN, #ETIIEHERERRE INIEFITAEDTHLZ b, 4% bZED X
DT T T MIEMTE D, FIVHE CIIHIBIZES Lo EME 21TV, SlR 2 5 o 7o 2 7258
RITH IR L T\ D, FHlFE B L, WX 21k, FMFEORERZE AATZAEREO BRSBTS ) 2
T HZENTETEY, SBOFBROBIFFTE S, ToT & AT EINICEAT 2RI OV T, ®mEKRFET
ISR E T E Uiz ToP IV A TEY, BANKRFEAKRKBEEEOY R — N2 THED TV 5,
INEEHL, REHEOMICT =2 A = ACEB LIEH LWEBRNTE S, 7T I v 7RG TOM
RHEEL VI DIFMDTRETH LM, RE, FRONFREORER X L, SSHOERLR, ED X 5 7ehE
M EICFGLTNDEINE NI FEEEZDLL DT ARMICEMTCEX A2 L) RAEHFAMLETH D, EHKT
W@ & B TTRRY:, @ARSIRT: & Y fiA, K95 ToP LAl 2 —N5E S iz, @
INEEEFL DBUR O 7273 T ToT RALIZHREZ O W) Z & THIUTHIGT D, R E HITF TV D 21K0E, #
BRZXAX—ZHSNTND, HELBEENRFOEEKTH 9 2T, FRAEZELATED COWNTH LD
272> TERL W, SBIVINIERREF I AR BN T fTe 721 Tl #HE L 2REHI T R— R LTED,
FHIERERRE I 05 FETIE, ZRBRBZMLOTEIRL, —MHEIEREBELTEREIZELZ ENTE,
BN 3HFEOTGE, 20 FROBHAOKREE & A% OF R A2 |E W27V, 2 OFEFER A EmAV/NEER O
WECHE R PEL 52 T 720, KN THEAMICIED KD 21TV, 5% Oy a U E#iIT D X 91,
AEHOBERLBEEZ S D HIF W& 20,

97



