1. Title of the studies

Group 1: Using the Human Voice to Generate Electricity
Group 2 : Researching the Best Way to Walk in the Rain ~Using BASIC~

Group 3: The Relationship between Ratios of Nitrate Compounds and Heat Absorbed by Cold Packs

Group 4 : Relationship between Planaria Asexual Reproduction and the Surrounding Environment

Group 5 : Using eDNA to monitor wild Mississippi Red-Eared Sliders, an invasive turtle

Group 6 : Effects of Greening the Kakogawa Riverside on the Environment and Community

Group 7 : Research into Guriko

Group 8 : Regionality as a Factor of Waste Output: Trends in Kakogawa City

2. Abstract

13 : FICKDRBE~ETY 7 4 VAWV TERMEICENT T2 FE~

{EAREL D0, RN ORE R & B2 G556 A REEN D 5, €2 T, HrLWIEES
HBEL LT, el L TRET 2 HEEE R, BREREZIER LI, FIIEKORHTH L7720, TOREEZE
REFNF—IIEWTLEE L LT, oy 7o v bzl L7, & (EX) OREING LED 2685 2
LR, EDOREHEDO T RN XL REFHT D,

GROUP 1: Using the Human Voice to Generate Electricity

There are a lot of forms of electric generation, but sound power is rarely used for electric generation.
The purpose of our research is to find a more efficient power generation method using sound power. In the
experiment, piezo films, which transform sound power to electricity, were used under several different
conditions. The human voice was used to light an LED. Three configurations under which the amount of
generated electricity was greater than in the control were found: when more than one piezo films was
used, when piezo films were connected parallel, and when piezo films were put into close contact with
aluminum foil.
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GROUP 2: Researching the Best Way to Walk in the Rain ~Using BASIC~

Getting caught in the rain without an umbrella is a nearly universal experience. We wondered what
the best way to walk in the rain while staying as dry as possible was. We used BASIC to try to answer
this question. Many factors affect amount of rain that strikes a person. For example, the angle of wind,
rain intensity, air currents caused by walking, and so on all play a role. Using BASIC, we determined a
mathematical expression that considers all of these factors. The results were expressed graphically. In
this graph the best angle of the body relative to the wind was also considered.

S : VAR L DI H

— IR R BRI AIFNL, HERT = U ADVKICIEMRET DERICEVE RIS 2 2R L T, Ll
MEER A ) U L7 EBRROME 2> TV, ABFIETIE, HBRT B =7 L ERHERT Y U AOIEEWHIKIZ
WIS D BRSNS 2BV A i~z BIEAT o — VRGO PICBEMEOKE AN E = —&2EE, TOf



(CRBRE 2t v b LTS MR BEET 2R Lo, £ 9RBENICBEBE R OKE ALz & 2 ORBRE B LU
B = —NOKDIBEZECZFHI L, W& L2277 77y b U7z, 2 #i#RE O mRR & WX L7z 2Tt
Bl o2 ehb, ZOHEERREOBBRALRD, TOK, SEIERTIEOMIET > E=7 L LHRY
U T LDIREG W & B N Tl S8 CL [RERITIRE OZ b2 5Hl L, AR 0 BIRE A2 W TE s
ToORMEEFE L,

GROUP 3: The Relationship between Ratios of Nitrate Compounds and Heat Absorbed by Cold Packs

When an ordinary instant cold pack is used, ammonium nitrate (NH4NO3) dissolves in water inside
the pack and absorbs heat from outside. However, potassium nitrate (KNO3) has the same property. The
purpose of our research is to study the amount of heat absorbed in different mixtures of these two
substances. We dissolved different quantities of NH4NO3 and KNO3 in water, and calculated the
quantity of absorbed heat by integrating the temperature change in time.
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GROUP 4: Relationship between Planaria Asexual Reproduction and the Surrounding Environment

Planaria are creatures that are important in the field of regenerative medicine, because they can
divide themselves into two individuals, and regenerate lost body parts. Planaria usually live in clean
water, but we observed them living and dividing in dirty water. We were interested in that, so we
examined what environmental factors affect their division. We raised planaria under various conditions,
and noted changes in the number of individuals. The result show that, large fed ones tend to divide, and
division is inhabitant when population density is high. This indicates that planaria can sense their
surrounding environment.
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GROUP 5: Using eDNA to monitor wild Mississippi Red-Eared Sliders, an invasive turtle

We decided to confirm whether we could apply an environmental DNA (eDNA)based method to
monitor the presence of, and so protect, endangered species of turtles .The target species was Trachemys
scripta, and we examined the amplification of the eDNA in water from a tank or from a reservoir . As a
result, amplification could be seen in the tank water, but couldn’t be seen in the reservoir .So we found
that the eDNA based method could only be used when the concentration of the eDNA was high. As a
future study, we have to think about the conditions where eDNA can be amplified in natural
surroundings.
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GROUP 6: Effects of Greening the Kakogawa Riverside on the Environment and Community

It is appropriate to make the riverside of the Kakogawa River greener from a scientific standpoint
and a social standpoint. Currently there are few trees on the riverside of the Kakogawa River, though
public questionnaire results say many citizens of Kakogawa expect that this place would work as a green
zone. We researched the effects of the presence and absence of trees. It was found planting trees is
effective in lowering the local temperature, reducing the level of CO2 in the area, and weakening the force
of wind. It is expected that planting trees might have some demerits, but here we propose a plan that
addresses these problems.
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GROUP 7: Research into Guriko

Guriko is a popular game among Japanese children, based on rock-paper-scissors. There is no
effective ways to consistently win at Guriko because one player gets the same amount of points as the
other player if both players use the same strategy. We examined Guriko from the viewpoint of probability
and found a strategy which results in a tied game. By applying this strategy, we found a second strategy
with which the game could be won. Lastly, we verified the validity of our proposed strategies by using a

computer simulation.
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GROUP 8: Regionality as a Factor of Waste Output: Trends in Kakogawa City

The purpose of our research is to find out how much garbage people in Kakogawa City produce and
to support measures to reduce waste.
Using date provided by Kakogawa City, we investigated the relationships between the quantity of
burnable trash produced per person and various demographics such as population density and the
number of households. We found that people in rural areas produce more burnable trash than people in
urban areas. We also found that this is a unique feature to Kakogawa City.
We established a method to measure the quantity of garbage in smaller units such as towns and wards.
We believe this will support municipal measures to reduce garbage.



