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Solutions to Climate Change

Predictor temperaturerise

I'n 2100, the prediction of global average temperature
is

0:3~1.7,

rise
C

ymaximum

4.8 crise

S P st s 6

Global Greenhouse Gas Emissions by gasesin 2010

Source:|PCC(2014) 7

Proj ected future atmospheric methane abundance

S es e
— AT

Per centage of methane gas emission by sectors

‘Source: Institute for governance & Sustaineble Develop Estimated Global 1
-~ Anfropogeric Methene Emisions by Sources (2010) 9

Transition
and
for ecast

of
rice production
in each region

Source : Kobe University (2004)

World production, harvest area and outlook for yield

Production 1.7 times

/— Harvestarea 1.0 times
1 - Yield 1.7 times

2010 2050

Source: Ministry and agriculture,forestry
and fisheries (2019) Al




Solutions to Climate Change

How to generate
methane
from the soil

Source : semantic scholar (2012)
Universitat Politécnicade Valéncia

13
Rice

kg CH4/km2/yr

Geographical

o Comsumption Production
30000 distribution P a0 -
20000 of 2iwss w7 s ey
. 10000 ]
Mekong Delta, Vietnam methan 10320 mtis 15
g 5 .“ 9 5000 L. SR geb =™
1 -~ ™ 2000 emissions - .
y N " Vherar ][5 e oo ||
1000 from o s ) & Natasl
500 . -
paddy fields Nedend B
. ) N rev 10250 Tl L
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‘" N L) v Band L
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Changes in methane emissions
I dea NO]— from two types of Soil with drainage area

Water withdrawal
which isto pour paddy water
into the river through a waterway

O cuwertarainage district

-

oo
. ':"9'"""“8-9- ‘\\
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16 Source : Bulletin of the Chiba-K en Agricultual Experiment Station (1999) 7
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Solutions to Climate Change

|dea No.2 Problem No.1

digging with farm equipment

B

Farmersin Vietnam
may not have enough money.

B

Foctation: Q0P par Lagdts Vieman

WP par cephn

GDP
” in
Vietnam
A
g"./' V

% share in GDP
1991 | 2000 | 2016

Shar e of
GDP

|Cambodia | 59.9 | 447 | 246
Myanmar 589 | 462 |273
Lao PDR 357 | 306 | 167

Vietnam 324 1243 [151] In

Philippines | 162 | 143 194 | ETo[d[aVli{V[g=
Indonesia 184 | 162 |124

——————-

Thailand 13.2 125 |90
Malaysin 20.0 11.2 |85

Problem No.2

Farmersin Vietnam
may struggleto draw water.

B

The solution to climate changeis...
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Water withdrawral
how?
when?

how often?

The new company for farmersin Vietnam

Farm equipments

I *

Teach

how to fix the
machines
why machines broke

Image Source : Noun Project
g oj 24 Image Source : Noun Project

Temporary employees

Sour ces of reference

+ Increase of GHG emissionsin Agriculture (FAO Liaison officein Japan 2014)

 Elucidation of methane emission mechanical from the soil
hitp//soil.en a.r-tok

 Soil and farm : partner of production and development (International Y eer of Family Farming 2014)
hitps remsar 14 japen leaflet pdf

- 18 in Vietnam)
hitpss/fwvw.vn embjapen qo jpyfiles/000445108.

~ (Ministry of Agriculture, Forestry and Fisheries)
hitpy/fwww.meft. o jpii/kokuspilkokusei/kaiga_nogyolk_syokuryolh22lpdt/asia h22 04

- Meta-analysis of the effect of water and straw management practices on methane emissions from ricefields (SEEMANTIC SCHOLAR 2017)
https://www.semanticschol ar.org/paper/M alysis the-eff f d- ho6C3%ADs-
'Ferrer/8719c0461717d2c5508d164833eadhfecbaalOec/figure/0

- Chapter two-Vietnam-Policy about rice and paddy field, and their background (Ministry of Agriculture, Forestry and Fisheries)
hitpy//www.meft. o jpiprimett/kankolproject/attach/pdf/180300_29¢r07_02.pel

~ Generation rate of methane from paddy field in the world, and estimation of reduceble quantity (Noukanken news 2010)
hitp neroafrc.qo.jplarchivelni 088/08806,paf

- GDI (&7 Growth in Sountheast Asian agriculture 2019)
http /Trends-in-share-of -agriculture-in-GDP-and-workforce thl2 333078603

the 21t Centur University 2013)

N ry
hitg projections-for-the-215t-century/ |—
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World Average Temperature [Land and Sea)

6.0 y
g 20
Increased 0.85°C e g i
thelast 130 years AN |
0.0
—2.0 .
1860 2000 2050 2100

Sour e Fif Asscment Reort.” |PCC, 2014, ko chiasscsmnt «pr o,

- Sustainable Development Goals

gﬂb )
£Y 1S
B ﬁ To achieve sustainable development
9 0 ﬂ 7 qoa]s 169 tarqets
“Take urgent action to combat
climate change and its impacts”

Adopted at the United Nation summit in 2015

We demanded rapid actions.

SaurcsSDGSEI® | IAPAN DG Acton ctorm AR o 201,

‘Sourca Ganral Assmbly.”Harerd M UN, 2019, v har s o grl-assrbly.

Nitrogen Fertilizer

Climate change

Types of Greenhouse Gas and Emissions
- Freon gases

Carbon Dioxide
(fossil fuel and
industrial processes)

Carbon Dioxide >
(orestryand other landuse)

‘Source:" Global Greenhouse Gas Emissions Data.” EPA, Environmental Protection Agency, 13 Sept. 2019, www.epa.govighgemissionsiglobal-gr eenhouse |

gesemissons data,

» Methane gasremainsfor
12 years in theatmosphere.
* It hasabout 20 times
greater an effect on
‘ \ Global warming.

‘Source: JCCCA and Center for Global environmental Research
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Waste —
Energy

Rgriculure ——

Source UNFCCC Data 201

- Remainsin the atmosphere
for over 100 years.

« Has about 300 times lar ger
effect on global war ming.

Source:* & < MBIFET BHML S RRENIE 3 DMK ER(LEN (N20) " HXPHBBOMFNED
blog, bloglivedoor j pibeziehungswahniar chives/43312397 html

Source: JCCCA and Center for Global Environmental Research

Fossil fuel combustion
and industrial means

W

Biomass burning /‘5’ I

SourceIPCC Fourth Assessment Report: Climate Change 2007, Inter gover nmental Panel on Climate Change.

Facts

- Nitrous oxideremainsin the atmosphere for over 100 years
longer than carbon dioxide.

« It hasabout 300 times larger an effect upon global warming

Based on these facts,
Nitrous oxideisthe major cause of all the greenhouse gases
produced by the agricultural sector.

Food Production

3.54 billion
Fed by synthetic
fertilizers

Population

About half of
food funded
by nitrogen
fertilizer.

3.84 billion

Fed without synthetic
nitrogen fertilizer

Source: FAQ

World Nitrogen Fertilizer Usage

]

— A T
L o
Y & ]

Pt g e e

> Humanity isconsuming
large quantities.

Sour ce: Graph sources: 1960-2016: Urited States Department of Agriculture (USDA) World Agricultural Supply and Demand Estimates (WASDE),
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The Amount of Nitrogen Fertilizer Discharge

The consumption of nitrogen fertilizer in 2014: 108.94 million tonnes

(up)
T - The crops usage of nitrogen : L essthan 50%

O\ | |

Fotilem N |

108 milliontonnes Y 05

= 54 million tonnes

54 million tonnes of nitrogen fertilizer
flows out to riversand soil.

The crops usage of nitrogen is 20% to 60%.

Sour ce: weather news

Source Journal of Cleaner Production Volume 112, Part 4,20 January 2016,

Environmental Impact Effect to Japanese Ecosystem

Water Biodiversity
v
L A
<

Sourcelmage: Hiclpart

Japanese fish such as smelt and
eel are becoming extinct and are
decreasing respectively.

‘Source: Asahi Newspaper 2019.11.01

The W0rlt| No One Can Live Realization

6
ey

( 4' Illlllll

g ~¥i~g *

Nitrogen Fertilizer

« Nitrogen fertilizer make soil acid if people gaveit too much.
_,

Those countries emitting a lot
of nitrous oxide are brown while
those which emit lessare green.

Flow Out to River World Can Not Live

« In acid soil, metal such as magnesium are melted, so it wither crops.
Plants become not to grow.

People continue to use nitrogen fertilizer?

Sour ce: Nishio Doutoku 20th May 2019

Source: Google Earth
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Hypothesis

The emissionswill change depending on how much
greenery aplace has.

e

Nitrogen Fertilizer Rain Absorbed by other plants River

# L ess nitrous oxide emissions.

F : Forest area
A : Agricultural N20 emissions

Dar ussalam

F:72.1% Papua New
Guinea
F:74.1%

Source Image ;

F : Forest area
Areawhen the country is 100%
A : Agricultural N20 emissions
unt of N20 generated from agriculture sector

Mongolia
F:8.0%
A:93.5%

‘A

>
\_"\ y New Zealand
F:38.6%
Argentina A %
F:9.89

%
%

\ 4

Humankind is consuming a great deal of nitrogen fertilizer.
Nitrogen Fertilizer Application Per Hectare of Cropland

LN
Y7 s

High income countries are consuming much fertilizer than
low income countries

@

Toimpose limits on the

amount of nitrogen fertilizer »
consumed in high income

countries.

To use compost instead of
nitrogen fertilizer.

The Advantages of Nitrogen Fertilizer

Dung compost contains less than 10 percent nitrous oxide.

Compost will discharge less nitrous oxide
in the future.
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Agricultural Use of Nitrogen and Climate Change

The Characteristics of Each Compost

Increases soil water retention.

. Contains more nitrous oxide than
any other excrement.
41

» Wefound a possibility of sustainable agriculturein compost.

1. To impose limits on the amount of nitrogen fertilizer consumed in
high income countries.
2. Tousecompost instead of nitrogen fertilizer.

Our hopeisintroduce agriculturethat can beused in harmony with natural
cycles and we believe that will connect to protecting our earth's environment |
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The Effects of Lightening Radish Sprouts Upward On the Root

THE EFFECTS OF LIGHTENING RADISH

SPROUTS UPWARD ON THE ROOT GROWTH

Yuka Okawa
Arisa Umehara

Mikako Narita
Emiri Kawabata

Introduction

e
9@

Ayane Tsutsumi Chihana Hayashi ‘
Introduction Intoroduction
Wthh @ AUXIN is involved in plant growth.
direction? What is AUXIN...

@

ﬁ Light

Auxin is one of plant hormones; it is involved in growth
"..

-

.

Fig.1 indole-3-acetic acid

Intoroduction
The function of auxin

] |

Promotion

Shoot
concentration
HIGH—Growth

Root
concentration
LOW—Growth

Fig. 2 the function of auxin in plant roots
In plant roots, high concentration of auxin represses the root growth.

Intoroduction

» If we light the plant roots from below,

which direction do they grow?

» Which are strongly roots affected

by light or gravity? ‘r

radish sprout —

47




The Effects of Lightening Radish Sprouts Upward On the Root

Materials and methods

2 days latgr:

11 Light

[ d

-

MS medium(in germ-free)

1T Light

Fig.4 The condition of experiment
After the seeds germinated, we lightened plants from above. And after 2 days
we observed direction of roots.

2|days later

%

observation

Materials and methods

.

observation

/

7
MS medium
(in germ-free)

(in reverse)

1T Light

Fig.5 The condition of experiment
After the seeds germinated, we grew plants in reverse and lighted from
above. And after 2 days we observed direction of roots.

on cotton

Light

Light

]

Fig.6 The condition of experiment
After the seeds germinated, we lighted plants from above by plant box.
And 2 days after we observed direction of roots.

Materials and methods

observation

Materials and methods

observation

Fig.7 The condition of experiment
After the seeds germinated, we lighted plants from above by plant box.
And 2 days after we observed direction of roots.

Table.1 experimental condition

Materials and methods

MS medium MS medium Cotton
in petri dish in plant box in plant box
Light from above(|) | from above(]) | from above(])
condition | or below(t) or below(?) or below(t)
Growth natural
L natural natural
condition or reverse

How to observe
Root grow UPWARD or DOWNWARD

DOWNWARD

——

o

UPWARD

=
=

Fig.9 How to observe

We defined the
direction of the roots
when lightened from
above or below.




The Effects of Lightening Radish Sprouts Upward On the Root

Results(NoRrRMAL condition) Resu ItS(NORML condition)
g 100 _Friﬁ’frate of i Fig.9 observation results of
c
£ % 80 number in each NORMAL growth
g s 60 condition. Upper row pictures were observed
E © " from front side and Lower row pictures
2 § 40 _Grovgth cond!tlon were observed from back side
5 © :\7% in « Left : light from above
2 20 N_1n'2|e ium - Center : light from below
g 0 (N=12) - Right : Dark
s from above from below Dark W downward
the model of @ mupward
i tal
iﬁﬁ:ﬂﬁ: na I—._Ll l_._L'ﬁ |—;“—| ‘ In these cases, all roots grew downward.
Results(ReVERSE condition) Resu ItS(REVERSE condition)
S 100 Fig.10 |- Fig.11 observation results of
S g0 The rate of REVERSE growth
£ number in each -
E g 60 condition. Upper_row pictures were opserved from
£ 3 " front side and Lower row pictures were
36 40 Growth condition observed from back side
<8 is REVE_RSE in Left : light from above
o 20 MS medium Center : light from below
s (N=12, 12, 8) Right : Dark
2 from above from below Dark
th del of [l downward
e model o upward
experimental l_‘_rl f ] [ @ . . .
condition 5 &~ It is suggested that the roots tend to avoid the light.
Results (Plant box cotton) Fai2 Results (Plant box cotton)
~ 100 The rate of . .
> number in each Fig.13 observation
.5 & condition. results of NORMAL
§ T 40 Growth condition growth on cotton
€ 8 is t% on Left : light from above
3 40 ?ﬁ_g;" Center : light from below
[ = iaht -
; 20 Right : Dark
©
° 0
£ from above from below Dark B downward
[ upward N A q
the model of 4 B oot ‘ It is suggested that roots maybe tend to avoid the light.
experimental [
condition - ﬁ bl
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Results (piant box MS medium) Results (piant box MS medium)
S 100 I o Fig.14 R = Fig.15 observation
5 80 ] | The rate of e ¥ results of NORMAL
£3 | - e growth on MS medium
T < 60 ¥ | condition.
g S Growth condition Left : light from above
2 é 40 is NORMAL in ante.r: light from below
5 MS medium. Right : Dark
g 2 (N=8)
3 0 from above from below Dark B downward
the model of @ [ upward . . .
experimental \ ’ \ ' B death It is suggested that roots maybe tend to avoid the light.
condition E
f

Discussion Discussion

It may be true ?

@ ‘_d\—’Ll localized
< 1 \.ﬁ—’// \%/ / o

. AN
In these cases, the roots tend to avoid the light. Light ﬁ Auxin Light ﬁ grow
4
It is suggested that light affects the roots more strongly Maybe auxin move to the upper half with the light below,
than gravity. so roots grow upward.
Future perspective Reference
It has been known that the leaves feel light. General incorporation the Japanese society of plant physiology
open space of all
@ https://jspp.org/hiroba/q_and_a/detail.htm|?id=1556
So we will research the roots growth when we cut Aoyama Farm The roots growing under
only leaves. http://aoyamafarm.co.jp/archives/711
y 5 was p://aoy ip
B it Cut } i .
\ Plant grvitroprism molecule mechanism
https://www.jstage.jst.go.jp/article/kagakutoseibutsu/55/9/55_624/
7 pdf




How to Make Slow-Melting Ice Cream

How to cecream

Shimizu,Yamazaki,Yamamoto,Matsumoto

Introduction

We'd like to finish ice cream before it starts melting.

purpose

We will explain 2 things.
1 How to make slow-melting ice cream.

2 Its mechanism.

Background
How doestheice cream melt ? ice
/
o
o
Theair surrounding ice cream warmsiit up little by . . .
little, and the outer surface of ice cream becomes soft .

like bubbles.
solution
(protein,sugar)

oil and fat content

Thefunctions of polyphenal
If you put polyphenol inicecream « - -

Water included in ice cream and bubblesin it are surrounded by
milk fat.

add polyphenol

®
L ]
pr S

@ waterlice) @ oil and fat content O polyphenol

Method of the experiment 1

1 Put the six yolk of eggs, sugar 150 g , milk 600ml , fresh cream
200ml in abowl and mix.

2. pyt 300ml of each of the mixture in a containers and add
(®solid chocolate (2) strawberries (3)grapes

to each of them.




How to Make Slow-Melting Ice Cream

Method of the experiment 1

—Also, we prepared a container of the mixture without
adding anything.
s Each of (@),(2),(3) was mashed.
3.Put the containers of the mixture into the freezer and freeze

them for 78 hours.

Method of the experiment 1

4.0bserve the conditions of ice cream. (check every 1 hour)

7 - ——
g
g
.

Chocolate ice cream Strawberry ice cream

Grape ice cream

Results Results
at the start 2 hours later 4 hours later at the start 2 hours later 4 hours later
|
; - completel
vanilla i ‘ pletely strawberry
A .~ A melted
|CE cream . : ice cream
ichocol ate grape
jce cream _— ice cream
Considerations Method of the experiment 2
The time needed for | The melted proportion content of polyphenol
the icecream to in descending order (per100 g) We used strawberries and soy milk. —
completely melt '
+ milk strawberry ice cream
1 hour vanilla ice trace amounts + soy milk strawberry ice cream
3 hour chocolate ice = About 8 mg We compared these two.
: A funnel and graduated cylind Ij
3.5 hour grape ice About 24 mg lsod to determine the diseolved amount.
5 hour strawberry ice.  About 33 mg ~conditions~

(reference:saply)

28 degrees celsius, measured 1 hour and a half.
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About soy milk

What was used: [ Sujata Meiraku Organic soy milk900mlJ

According to the table of ingredients, it contains
isoflavone (30mg/100ml)

amount of soy milk : 600ml

Results

Red—Soy milk strawberryg ™

ice cream e 80
| : 180mg/100ml g ¢

Blue—Milk strawberry 5 § 100
ice cream E §

l: 0mg/100m| g"g )
X

Soy milk strawberry iceis‘sz“ % s

the hardest to melt. 0 0 o3 50

1 is content of isoflatone. elapsed time (minute)

Considerations
Soy milk strawberries ice cream was melted more than milk
strawberry ice cream.

Isoflavone included in soy milk affects this result.

(30mg/
100 mD)

Theimage of the construction of the soy milk
strawberry ice cream

Soy milk

~ Strawberry @
drogen — @

ond Q

. strawberry Q water . oil and fat content isoflavone

reference : mynavinews

Method of the experiment 3

Compare 3 types of ice cream
+ Soy milk okaraice cream
+ Soy milk strawberry okaraice cream
+ Soy milk strawberry icecream  (to compare)
using okara.Under the same condition as the experiment 2.

2k Okarais soy bean curd refuse.

Why did we use okara?

« It contains dietary fiber.

« It has a complex structure like mesh.
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Red—Soy milk Results
strawberry ice
cream mi

Green—Soy milk
okara ice cream

Blue—Soy milk
strawberry okara ice
cream

Soy milk strawberry
okara ice cream is L
the hardest to melt. elapsed time (minute)

change amount of the melted

amount of ice cream.

Considerations
dietary fiber and polyphenol

Hydrogen bond

Ice cream did not melt easily.

Theimage of the construction of the soy milk
strawberry okaraicecream

Conclusions

Soy milk
Strawberry . . . . . .
\ and When polyphenal in contained in solvent and solution, ice creamis
okara hard to melt because hydrogen-bonds with dietary fiber.
@ ydrogen A lot of water and bubbles are surrounded by oil and fat
uond k—) content,which is generated by hydrogen bond.
. Ellagic acid Water ' Oil and fat Isoflavone . Dietary fiber
content (reference:mynavinews)
Prospect References

We will find the other materials which extend the time it takes
for ice cream to melt.

gakkenkidsnet : https://kids.gakken.co.jp/ read:12/26

shaply: https://shaply.jp read:12/26

mynavinews : https://news.mynavi.jp/ read:12/26

ice confectionery and ice confectionery ingredienta :
https://patents.qgoogle.com/patent/JP5065357B2/ja

Yoshikura Shiraishi 2009 read:12/26




How to Make Slow-Melting Ice Cream

References

SGSin 2017 groupE : Hashimoto etal read:12/26

difference in melting by concentration of sodium chloride
agueous solution ice

theresult of the food containing polyphenol’s product test :

http://www.kokusen.go.jp/ read:12/26

Thank you for listening.




School Trip in USA

~HOME STAY ~
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~SCHOOL EXCHANGE ~

PLEASE LOOK AT THIS VIDEO ~SIGHTSEEING ~

Golden Gate Bridge




School Trip in USA

~ SIGHTSEEING ~

Cable Car

Thank you for watching
our presentation!!




The U.S.A. As Seen by a Girl of 17 Years of Age
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The U.S.A. As Seen by a Girl of 17 Years of Age
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The U.S.A. and the U.K.
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The U.S.A. and the U.K.
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The U.S.A. and the U.K.
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