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Whatis r

Humanosphere?

This is the second collection of manga that first ap-
peared in Seizonken Dayori, the newsletter that we
publish at RISH, Kyoto University. A fruit of collab-
oration between RISH and the Faculty of Manga at
Kyoto Seika University, this booklet offers an

accessible introduction to our research ac-
tivities at RISH. It is our sincere hope that
you will enjoy casually reading this booklet
while getting to know better what we do in
the domain of Humanosphere
Science.

Now, let’s be on
our way to explore
the Humanosphere
together!

We'll answer your
questions about
the Humanosphere
through manga!

Have you ever heard the word

“humanosphere”?

In the 21st century, we human beings are confronted
with many problems that threaten our very survival,
including global warming and the depletion of ener-
gy and resources.

The “humanosphere” refers to the totality of the
spheres that we need for our survival. It encompass-
es the “human living environment” in which we lead
our daily lives, the “atmosphere” that envelops us
entirely, the “forest-sphere” that breathes in the at-
mosphere, and the “space environment” that links
us with outer space.

These spheres coexist while interacting with each
other. To understand them deeply and find solutions
to present and future problems therein, we have
recognized the need to create a new academic dis-
cipline transcending the conventional boundaries of
specialization: Humanosphere Science.

At the Research Institute for Sustainable Humano-
sphere (RISH), Kyoto University, we researchers
representing various fields are working in an inter-
disciplinary manner on a variety of research themes
ranging in scale from the astronomical to the genet-
ic, with “sciences for the sake of sustainable human
development” as their common key phrase.



Strong
- | but light-
weight...

By blending
plastic with
cellulose nano-
fibers to make
itas strong as
iron...

You can
make a
carthat’s
light-

weight and
economical, strong!

.

You can’t
|| make a 100%
plastic car

\body ‘cos it'd
Jbe too weak,

I'm afraid

they'd be But such /7..and
very excellent even foods,
materi- because they
are basically
plant materi-

al anyway.

There are
S0 many
possibilities.

ant plastic
containers:.\.

you can
make
foldable

computer
displays...

little human
intelligence,
we can create
something

wonderful.

plants
thatare
truly
amazing.

Soif we
cherish
and respect
Nature...

They can even:

be extracted
from sugar-
cane and the
remains of
fruits squeezed
for juice!

Cellulose
nanofibers
canbe
extracted
from any

a tree this tall
\ cansupport
Concept by \ jtself.
Laboratory of Active Bio-based Materials P
Manga by Ayano Hamada, Kyoto Seika University

0fcourse, ‘
thereare %

And today,
cellulose
nanofibers taken ‘ b
from cellulose
arein the

can support
itself too. o
c'l

spotlight!

But you can
say thata tree
is supported
by cellulose,
afine, strong

Celluloseisa
carbohydrate
that makes up

about one third

of the volume
of aplant.

cellulose
nanofibers

broken
down?
That’sall?
What's so

special

stronger
thaniron
or steel.

Zxnessy
M- il .\ \ \

Cellulose nano-
fibers are what
you get when
you remove all
components other
than cellulose
fromaplant. It’s
like paper broken
down to the nano

W\ level.

They also expand

only one-fiftieth

as much as glass,

| whichis considered

\ toundergovery

little thermal
expansion.

You can also
bend or fold
them as you like.
They're truly
dream
materials!

Does that mean
you can make
strong and
lightweight
materials
from them?

But they're
also five

times light-
erthaniron




exterminate this
type of termite is
to cover the entire
house and gas
them, but this is
an extremely ex-
pensive method.

I've b:entttai:k- " Moreover, termites’
ing about the i e i i -
beneialie ewsetul, || WS Tty generte
?afrt‘i:rl?:lttﬁ: ;?io Let’s bring H@ hydrogen, and symbi-
dar’nage Wooden mgl:: :1fto Q otic methane bacteria
houses afterall /. Japan! produce !net!1ane
¢ : 0opS’ o e there. Scientists are
minute. e,gc us 9 conducting research
0 today searching for
ways to utilize hydro-
genand methane from
termites as energy
sources.
Japanese Today, west-
The surest way to subterranean ern drywood
Unlike most

termite k)

ter
whic

It’s better to
know how
not to attract
termites to our
houses rather
than how to kill
them, isn'tit?

Yes,
exactly.

early as possible and eliminate

soft humid

wood, these
termites settle
in places like
attics and eat
dry wood.

termites, an in-
vasive species
from abroad,

are causing
problems.

mites,
h prefer

Ifit's done
l/ correctly,
there’s nothing|

extermination.

we're searchmg for ways to
detect termite damage as

termitesin the least costly,
safest, and most environmen-
tally friendly way.

to be scared scary to me, because
of regarding of the harmful
ordinary termite impact that so many

Even the regular
termite extermina-
tion procedure seems

chemicals might have
on human health.

Termites are
pests and benefi-
J cialinsects at the

; same time.

) — s It'sbeen |suppose they're
Don't go i 7~ great something like
homg with talklng dark heroes to us.
ol 7 P
your shirt!! // ir\‘l ‘_.‘. &\ Thank youl

/,//‘/' " 4 —2
The End

Humanosphere?

Concept by Tsuyoshi Yoshimura

Manga by Sakino Hamada, Kyoto Seika University

%118 What Kind of Creatures
Are Termites?

Termites have
invaded our
house from

under the

floor!!

Here are
the nests of
Formosan
termites
we've been
raising here.

/? Go to RISH
0‘“9 They’re doing
research on

termites.
" Go get some

information!

So here
lam to
learn

rom you.

Termites are
called eusocial
insects. They live
in colonies of
tens of thou-
sands to millions
of individuals.

Qu een

=\

Secondary/queen

[Mmeh

rare crea- Where
tures that are the
can digest termites?
wood.

That'sright:

That’s not the
only symbiosis
termites have.
Some termites
grow mushrooms
on their own.

Termites

Just like
humans!

Termites have
many protozoa
and bacteria liv-
ing inside them,
aiding their

digestion. They
form a symbiot-
icrelationship.

To be pre-
cise, they
don’t digest
it by them-

selves.

On the contrary,
termites serve
Nature by digest-
ing wood (cellu-
lose), which other
animals can’t, and
turningitinto
animal protein,
on which other
animals can feed!

1

ed as pests,

but actually no

more than 1
of the 3,000

termite species

are actually
harmful.

Termites are
usually regard-

Termites live
inasociety?
Wow, they're
really like
humans...

though
they're
only

pests!

00




I'll show
you how to

Eii{m

hat means

T

identify tree
species with
images.

Image identification by CT

you need a
non-destruc-
tive method.

scanning

When you try

to identify the
tree species
of wooden

.. how
to avoid
damaging
them.

=5

.. reference

You know the

technology of

manner...

facial recognition

digital cameras,
right? In a similar

She’s
appeared
in a bigger

X ... you can compare

images from (T scans showing . +
A A A veseen

the data- differences in grain something

base. and other traits " I|keth|; “n
i somewhere

%th'" \(e before O
\_/

lhadn't

thought of
these famil-
iar methods
of identifica-
tion!

Near infrared
light projec-
tion and image
recognition
are technolo-
gies that are
already used
for various
purposes!

If thereis
aperfect
\ match...

You can
[ discover
| thetree

That statue
is not made
of wood...

_/ Why don't
/1 wegoand
examine
the Great
Buddha

we want to
preserve the
treasures that
have been hand-
ed down to us
from the past.

But also because {5

we're doing our
research basically
because we are
fascinated by the
morphological diver-
sity and structural
beauty of trees.

Many historical
cultural assets
in Kyoto and

Wood must Naraare made
have been 0f wood.

There’s loved and
something cherished
romantic by Japanese

about it... people since

(Concept by Junji
. | Manga by Yukari

.. examine
itundera
microscope
tobe able to
identify it!

wonder
which tree
this one is

We have to
cut a piece
of wood in
cross-section
and...

Samples

Let me tell
you about
the method
I've devel-

I.ﬂ_.""v_ ' P9 oped.

Cute guy
from Kyoto
Uni...

4

Set asample in this
machine, project
near infrared light
ontoit, and you can,
identify the
tree species.

another
way to
identify

<, trees.
Wood samples P

But even

. You get
without sam-

... you can ot slightly
o . ples, if you different
:t'lll:dent' have image graphs for
y them. data... different tree

8000 6000 4000 species.
Wavenumber (cm™)

10000

Each oneis
different!!

| e
[ o] X -El " Mom| Une |f ;

58000 26600 b@s&l 0w 0 e




. For that reason, cumulus clouds
Like af' are most active here, and all
chocolate
Suntainz S0rts of phenomena well up

from this region like a fountain.
It’s an interesting region that
can b_e"'caIleq._an\“ffjeg_uatorial‘_
fountain.” " e=e 5500

o
Lt T
* "

4 This region is also an ideal placé to

observe El Nifio, which impact_i ibe
QQ whole world, giving rise to extreme
(?—..\(3 >
b

n}eteorological phenomena.

Indonesiaiisilocated
No wonder in the equatorial
e region, which is the
: S 50 hot part of the Earth most
ere. strongly exposed to
sunlight.

H’J‘\ Earth

It’s hot in
Indonesia,
isn’t it?

il

This causesiwarm

ocean water;and the PacificOcean; atrade That
gigantic cloudcol- wind blows from the east, sounds
umns to move toward IE l] [N] ﬁ ﬁ @ which givesrrise to gigantic cute
South America, columns of clouds :
raising the sea water every year. |
temperature by 2-5C Once every few
over avast area. y)egrs, the trade

winds stop

In'the equatorial region of;

‘completely.

South America

We can expect
50 much from
the EAR and
the EMUin the

That’s

why ‘Iol,‘( f
shOU\d"?
handle it
careless\y:

Now I know. 0 This triggers
A}mosp_henc observa- droughts, floods,
tions with the EAR are f fi doth
useful for predicting orest fires an oth-
such disasters! er natural disasters
- all over the world.

We are also planning
to build an equatorial

MU radar, EMU, which is
10 times more efficient

than the EAR!

The End

®

. i % e I
ciamWhatlsithelEquatorial Wow:
Atmosphere/Radar{(EAR)?
We didn’t - oy
expect to find
What are such aplace @ @
they? deepinside - 4
p P <,
Antennas? anlndone§i|an Gy e L )
mountain! HiroyukiHashiguchiandMamoruYamamoto: >
Manga by Takuto Fukuoka), Kyoto Seika University;
= They make Maybe Ll That's right.
up the they're used Th:y re not ] they'renot They're ’
C——U—— Equatorial |} tocontact Y ordinary  antennas
U Atmosphere UFOs? Rl antennas.  put '
1 Radar. — N
C:?Q - VeV -1
llAh, no... {
o~ UFO0s... L. 3
i e ST Ny r Y - &
for > == ?p A
short. :

installed on a circular site 110 meters in diameter.

§ weak echoes scattered by atmospheric turbulence to observe wind.

% InJapan, we have the MU radar, a “brother” facility to the EAR,
g.-» at Shigaraki, famous for its tanuki statues.

Beam

.Beamdirection..

EAR s a highly advanced atmospheric radar comprising a total of 560 antennas

It transmits radiowaves while changing direction quickly, and receives

explain!

i

It’s great we get
to observe the
Ty atmosphere by

y) /
%, Dot
hargﬂe j
That's the

most impor-
tant point! p

7 .
= ~ -~
Wow! O e s
s | B KR,
o0
\
Aha!

With the most advanced data
processing technology, we can now
capture wind profiles at an altitude
of up to 20 km and effectuate a range
of atmospheric observations.




Il

explain

Wood is

softened
like clay?
But how!?

It's not justa
sake cup.

It was mold-
ed with wood
softened like
clay!

Then, the o We pour
wood sof- m resin into
tened by the wood,
heatcan Heat \ Heat| setitina
| be molded die, and
into:any apply a
shape you load while
like! I|1eating.
Objects Once the
created with —wood is
this technol-
0gy are very
solid because

molded in
the shape
you want,
you apply
Hea Heat more heat
to fix that
shape.

#a ha
Let’s look

future

forwardto | want

develop- .to bean
ments.  airplanel!
2
The End ®

[ By further

developing this
technology,

we will probably
be able to make
all kinds of goods
out of wood in the
future!

Don’t They say that
talk { wood burns,
such } rotsand

rub-\ warps...
bish!! SeemsI'ma

mentibecause
treesfabsorb)
injthefatmosz

Humanosphere?

p d
known/as“underground
resources,” and will be
depleted one day.

L4 gl
lis.a,renewablelresource, ...

andweldon;tihave'to)
worrylaboutitsdepletion’

This
structureis (&
similar to
reinforced
concrete,

e iA Firstinthe World!
Wood flow forming

Concept by Kozo Kanayama, Souichi Tanaka
Manga by Naoya Tajimi , Kyoto/Seika University

These days,
humans prefer
other materials
and don't use
wood as much as
they used to.

an
excellen
materiali

M\oreover,
wood is very
sturdy thanks
to its closely
stratified
structure.

) You might also
It's called be interested

oW | | to know that

linvented the

forming'y
world’s first

Take alook | | wood-process-
at this!! | | ing method. ,




Mushrooms spread sporesito'reproduce.
The main partsiof hyphae are found
inside a tree orunderground. /
Mushrooms “eat” trees by secreting ‘
enzymes and metabolites from the tips
of their fine hyphae to dissolve them.

[ Scientists are

learning from nat- —
ural fungi to study,/ -
how to separate/ i~ R+~

and utilize lignin
with efficient and
environmental

.,_.
\'f;, ii§r|that protects

polysaccharides

,!.lilgnin isthe second
most abundant bi-
opolymer on earth
W after cellulose.

fiber-like
strands

But how do
mushrooms
break down
trees?

Yes. They cleanly
. | breakup lignin,

't which is a major

component of

Such small
organisms
can break
up trees?

Daily items, plastics,

clothes, and medications | onance)is used to examine

etc. are convenientand | |the molecular structure,

going better through | |\yhjle MS (mass spectrom-

:::::'i:::lafrrg(:ltgrz.e l:'“s' etry) is used to measure its
9 weights and fragments.

and fungi, and utilizing A
e e T Ty By clarifying the complex

tally friendly system,
is the key to our future
sustainable future.

@5

Right:
I'll stop eating
Oh,no, )’OUKmushrooms
should eatfrom now on
because they're
50 precious!

analyze lignin and other
forms of woody biomass
and develop applications.

MS (mass spectrometry) for
measuring molecular weight

),
.l

' NMR (nuclear magneticres-

molecular structure, we can

NMR sample

Wood powder H Observing

at the
= molecular

Dissolved

Micro size

/¥ mechanism

NMR

"M Solve the molecular structure.

technology.

Lignin is a nano-
meter scale poly-
mer, about one-fif-
ty-thousandth the
thicknessofaa
strand of hair.

It’s invisible. But
we can see using
advanced

The End

®

AWhat/arelmushrooms

Concept by Hiroshi Nishimura

—

{ Manga by Rei Tobita, Kyoto Seika University
Lifadidira i LS LIy

No.
fungi.

What are
mushrooms? _/

Plants or

other living /

e

Whatis*

Humanosphere?

Dad;—look!—
So many
mushrooms
over there!

About 300 million
years ago, there
were no mushrooms
aswe know them |,
today. So trees were (Important
not broken down
and instead became
coal and other fossil
resources.

sunlight, don't they?

Photosynthesis is the process

by which solar energy is used

to harness €0, in the air to

make the plant body (organic
S .

substance = biomass).




Woody biomass, as it happens,
is also renewable, and currently
abundant. €3 * .

|In oil, coal an
| {Instead/of oil’ coal and other
finite fossil resources, people
though, | {are increasingly looking to use
because of o
its structural blomaSS resources.

isn't easy,

Biorefinery

. Carbon seques!&tion‘.’"
Biomass /through photosynthesis

Using : * Cell walls (lignocellulose)C02
biomass | o2

has the T e

additional Fractionation; depolymerization,
"d |benefit of saccharificationy etc.
reducing carbohydrates « Lignin Lipids:Syngas | 8 . R 4 ’
green- The world’s annual crude oil
house

consumption
gas (C02) BiofuelsjBiochemicalsifibers3Plastics

emissions! 5 B)H]M@IS ’

Biomass conversion processes

Research at RISH

Research at RISH is

=1. Collect plants trying to elucidate
3. Analyze plants = A the complex struc-
— 2. Breed plants ture of biomass
: (cell walls) and the
Rice, Arabidopsis, mechanisms of cell
wall formation in
plants so that we
i Y, can harness them to
Sty s o rtamandumndee | iereasstana
;:d t".;": ; esh :l;_c. ures '~ world ble society!
involved |
New cultivars with enhanced
biomass (cell wall) productivity

. and usefulness

These
Perhaps one

A images

day we'll be |n.research weregob-
living with even will make s tained in
cell walls all cell walls rabidopsistoot | gpa course

rotoxylem vessel
around us... (protoxy ) of our

useful for tesearch.
\‘-_-

your daily
lives!

Rice'stalk:
(vascular bundle)

F/Iuoresc\ence imageofi
cell wall formation
How

pretty! | arabidopsisioos

Someday...

(metaxylemvessel)

What Are Plant

Cell Wallsg}

Concept by Yuki Tobimatsu
Manga by Shoto Tanaka,
Kyoto Seika University

[
'@ ¥
{

Humanosphere?

What has
itgottodo
with plant
e cell walls?

It says here plant .
cells have walls m !;‘oghtrg
called “cell walls” :

...which animal
cells don’t have.

What are
cell walls? |

Science i

)

are one of the
areas studied at
Kyoto University’s
Research Insti-

tute for Sustain-
able Humano-
sphere (RISH).

Cell walls I've come to

are much show you
how amazing
cell walls are!

)

Cell wall

the mechanismsof their

. Plants came to thrive
notjustin the sea but
v ., also on land, where

i their bodies stronger

“ Wow.
environmental adaptation.

environmental
conditions are much
: harsher, so they

walls, which made

e Cell walls
Lignified cell wall are closely
Secondary | 31 laver linked to
cellwall | 32 1aver 300
53 layer .(\@\‘ - plant

Cell wall lignification was key to plant evolution!
What is "lignification'?

iy celval Wy " evolution!

Primary cell wall
Thin and soft cell wall

Secondary cell wall
Very thick cell wall that forms
inside the primary wall

Houses and
furniture,

There are e Just
all sorts y

of things look
made from around
biomass Cellulose ‘YFabrigfon

(cell walls)! tape

clothes

Cell walls
also play
roles in your
day-to-day
lives!

“Biomass”
Animal-and
plant-derived
JZorganic matter (" Bio-
available as
useful resources

Cell walls
are also
biomass.




Except you
can’t detect
components
in trace

amounts! ; .

what is?

i'ciﬁ:giavl

i o e radio-

:;,dea‘:,g;) ;g:“::::g? s Es.onfrolled,/llam Balloon Obser- I‘am Tower Observa-
vation, the best of tion, the workhorse

I can obtain data like JJ® «< - the three, actually. of the trio.

aerosol types and You can take to the 1 can accommodate

distribution from sky with observa- bulky pieces of ob-

light scattered by tion equipment in servation equipment

Iasgr "fa'."a,t'o" hand... and am perfect for

—if thisisn’t cut- ....and even You can't detailed component

ting-edge scencep provided remote-control me! studies!

be moved
from place
to place,

though!e=

there’

wind! sb( y N

Each of you have
unique strengths.

You can complement
each other instead of
fighting!

Lighting
amatch
produces
dust, which
makes steam
visible.

Aircraft

= Balloon

Thingsjyoufcaniiseelon
yourfownlcanlbelmade

bl Dyoliaborar

Satellite

tialslofaerosol

By combining different types of obser-
vation, scientists can understand slight
change in the atmospheric environment

Let us show you why!

We're the three
Aerosol
Observation
brothers!

What is

Humanosphere?

Breath vapor is
perhaps even
whiter in Antarc-
tica, whereit’s
much colder...

These droplets
inlarge enough
numbers form
clouds

which means air
pollution can
affect the Earth’s
climate!

@ =Watervapor, C
@ = Aerosol °

Water vapor itself is
invisible.

Steam and breath appear as
white mist to us only when
water vapor forms little
droplets by attaching itself
to small particles such as
smog and dust in the air.

Atmospheric Aerosols:
What Are They?

Concept by Masanori Yabuki
Manga by Rena Kashihara, Kyoto Seika University

Antarcticais
no doubt
very cold,

but breath
vapor doesn’t
go white
when the air
is clean.

Overabun-

amount of sun-
light reaching
us, and raise
concerns about

ity, affectthe - o ot [5

Volcanic form a cloud

dance of ur;::er . eruptions
aerosolscan oo and forest
reduce visibil- . .\ o fires

1

' Anthrdp__ogénic
| aerosols l

Soil dust:aerosols

Becomes the nuclei to

Atmospheric aerosols r

Small
particles
are emit-
ted to the
atmosphere
toobserve  from various
these small  sources, like
particles—or volcanicash
“aerosols”— and factory
present in the exhaust
atmosphere. emissions!

Ourjobis

Sea salt aerosols

e




It perma-
nently keeps
its shape and
stylishness.

2| Thatdress N
remains wrin-
kle-free, wash
after wash!

What does
this dress

.*+] Our store is one of
' the first to chiefly
offer garments

made from elec-
2. tron-beam-treat,

not have
any envi-
ronmental
impact? ||are!

Like magic
electron
beams

We also have
clothes that
repel rain but
absorb sweat...

8/...and workwear items
that self-remove odor!
These are just some of
the transformations
electron beam irradia-
tion can bring to fibers.

Butit can
become
essential
to our daily
livesin the
very near
future!

0775
iy 2

7

Electronic-heam
technology is not
yet widespread.

sheep wool!

That’s
very
ambitious!

looks exactly like

It’s good know that there || conventional

are technologies out there TR Electron beam

that are both versatile and treatment
consume lots hinei
of waterand ™3¢ '"e',"l
R hemicals commercia
but electron
beams can To begin with, none of
reduce the use the radiation remains
of both! onthe fabric.

Photo courtesy of NHV Corporation
This artificial wool Along:-term goal is'touse

T produce!-

electron beams to create
syntheticfibersfromoil

reproduc'iing wool, silk,
and ot!Ler complex
fibers-only-animals can

Thank K
you very

The End

dresswe
W justsaw,

7 thatweall
know how great

are, why not try
this one?

Hmmm,

electron-beam-
treated fibers”
it says.

“Clothes made from l [

Concept by Satoko Oku!‘)ayas i
Manga byAkaneYama!;Ifi_;a 1 Kyoto}

AR

P [}

{Technology Waiting to B

: . T tht is
Electron Beams for Manufacturing:

(
00,

e Discovered

 abit scary,|

o the

uneasy about
the word
“radiation.”

use of

Good-question!,
. Electronbeamsarea
\ {very potent type of
radiation that can alter

That
sounds

<::] Apply high voltage
G

.

What on
earthare
“electron

Electron
beams are

by applyingy,
Mgm%mﬁkx

But used appropri-
ately, it can bene-
fit everyday living.

This technology is

Material with no Electron

alreadyused forthe particylay property beams can
production of tires treat materi-
and kickboards. alsin various
y e ways!

Electron beam Forinstance,
irradiation electron
a’ beam irra-
diation can
ILSI Attt -=\f make materi-

3 ¥l stronger,
i orwater
' _-absorbent.
MmO P /
Addswater-absorbent properties!

CRT TV mechanism

Electron gun
electron bea

Aha! Deflectin . used in CRT
g
Mom and coil ?9 Qy sets.
lused to Electron '
watch this | beams f AN
type of TV. /' deflected emmmpeprmeyee?
by the Rt N
3 RGB
: ﬂuolrescent
material

Images are formed by dots lighting up where the
electron beams have hit the fluorescent material.

emits
ms

electron
beamsare

D



Which is exactly
why we are stud-
ying their ecology
so that we can
develop ways of
controlling them.

Invasive ants
are tiny but

devastating,
aren’t they?

When intro-
ducedtoa
new habitat,
fire ants face
no natural
enemies.

One way of

We are studying controlling

ways of controlling
fire ant populations
in a targeted way,
and one of which is

the whole colony.

Ant bait containing the
insect hormone analogue

their

population is to feed
them bait containing )
the insect hormone
analogue that

to introduce viruses prevents them from
that selectively \ laying these eggs,
| infect fire ants. L“nftes(m;e ultimately killing off

Yellow crazy ant
colonies survive
seasons of food
scarcity by eating
nutritious "trophic"
eggs laid by their
workers .

we'll getrid of
the invasive

ants as seenin
the movie!

species!

It’s crucial not
to harm other

My goal is to
develop a relia-
ble invasive ant
countermeasure
that doesn’t
solely rely on

wasn'tit?
antresearcher

it was, $ .
Dr.Yang, ," _

“Fast-approaching
invaders from outer
space!”
“Invaders” are already “
onyour doorstep, =
actually.

Humanosphere?

That movie
was terrific,

onl thy Ch
Mar'lga by I\yur ani,
Kyoto Seika University

“Space
Invaders...”

Ants are among
the most geo-
graphically
widespread
living
organisms.

Y

All sorts of invasive spe-
cies are being transported
_.around the world

e S

Fa s

as a result of human-
activities. T~

In Japan,
fire ants are
oftenin the
news these
days.

Fire ant venom
can be highly tox-
ic, posing a threat
not just to wildlife
but also to human
health.

yellow crazy ant
LA a v Vo

Native to Southeast
Asia

Attacks of yel-
low crazy ants
have decimate
thered crab
population
on Australia’s
Christmas
Island.

The yellow
crazy ant,
for instance,
hugely impacts
ecosystems.

Named “crazy”

because of their
fast, erratic
movement
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They're

also be-
ing used
to clean
express-
ways!

UFBs are ...whichwas
today when we hit
used in upon ultrafine

h bubbles(UFBs)!
[{ shower- Combining .
heads and kcleaning liquid -
washing with UFBs proved

machines. | | more effective

[for detaching
pollutants than

using cleaning
liquid with pure )
water! N O

§ 2

QQD Initially, we tried

many different
o chemicals for
radioactive
/decontamination
with no success.
@ Tobegin with,
Cthe land area

needing cleaning
up was so vast it
was crucial for us-
to find something
easy to obtain
wherever you
were...

™

we don’t know.

There is still a lot about UFBs that

Many universities are studying them

%4% ﬁ; Wearealso
\ studying

how UFBs

many
[ areasI

.'l'-— -ll

The End
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So tiny but

aren’t

potent,

uses for
UFBsin

° inwater
so that we can use them with confi- _. _ @ * behave un-
dence. Careless use can have adverse Q ! * der electric
consequences. A @ Presquc

S s JUFBS hold] How Plants grow differently! <
| | — ’ infinite “] |impressive! = = UFBs can
pOSSI- 11 Roots a|SO
~— b|||t|es watered affect
sy [hat can { | with UFBs J plant
" potentlally absorb more (,‘,," P
beneﬁt nutrients! ) ’L’;&, growth!

Water
with UFBs

...find

N

ilh,

L =/ Along-term
| 9oalof my
8 researchis

\‘argh\ That's

because
milk and air
have mixed

What Are
UltraFineBubble(UFB)?
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How cute
is this
latte art?
I've got
totakea
It's amazing that

apicture like this
can be made with

Concept by Yoshikatsu Ueda

just milk...

Manga by Ayako Nagasav?a"leoto Seika-University

UFBs, which are even
smaller, can stay suspend-
ed in the water for months,
generating scientific

and durability!

That

long?!
/‘ \

attention to their stability /

Include many

At ordinary sizes, ,
that involve

bubbles rising
from under the
water burst
when they hit
the water sur-
face, but smaller
microbubbles
rise toward the
surface at slower
speeds.

projectsin

recently
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They UFBs are
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made | by mixing
from gasesinto
any gas! \ liquids
foremost on AP : .
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was cleaning § 0 :
up Fukushi-
ma'’s notorious | !% M =
radioactive = In the wake of the 2011
contamina- sGreat East Japan Earth- The They are
quake and tsunami, a bubbles too small
|friend in Fukushima scatter for the
‘and | started a research the naked eye
project on decontami- to see but
nation, which made me can be
look for practical uses for detected
“technologies developed — by laser
and owned by Kyoto ] irradiation
o~ as shown
Water with here.
UFBs




I've seen
those tests in
house build-
ing company
ads!

conduct tests
tosee how
well they
withstand

earthquakes.

Used in the
right places
in combi-
nation with
other mate-
rials, such as
reinforced
concrete, it
can make

building!

e I

— = This is cross-lami-

nated timber (CLT),

~=>*_ anew type of panel
made by gluing

layers of lumber

7~ inalternating

/Z-\- directions to make

£ itstrong. It can be

made to any shape

or size.

More people know
about these tests
nowadays because
house building com-
panies have actively
adopted them,
making it easier for
us to live safely in
timber
structures.

These technolo- That means
gies are shared you can test as
free of chargeas | | many times as
away of return- you like

ing the fruits of before

our research to building!

To save cost, time
and materials for
building real houses
for every test, we
also develop and
use simulation
technologies.

Research must
go on for better
technologies
that visibly offer
peace of mind!

Timber materials
are subjected to
destructive testing
many times to col-
lect data on their
strength, which we
M\ use to conduct
™, simulations!

The End

Concept by Hiroshi Isoda and Takafumi Nakagawa Manga by Manaka Komatsu, Kyoto Seika University

. il Tall, multi-stor
Doesn’t m!lghtr'es, ' !m timberubulildings are
wood use ' ] E] constructing around

/ sound ) Brock Commons, the world!
— ‘ harmful to Vancouver: 53 m |
NP the envi-
O ronment!? @f5iston Lane,

London: 33 m iH :;:':'84m

ite th h S Wien:

opposite Timber Structure:

actually! Proving and Visualizing Safety

Sustainable
™y, talltimber
4 building is
agrowing
trend also
in Japan,

Timber sourced from a properly managed
forestis a sustainable material.
Harvesting such wood is an environment-
friendly activity that helps the growth of
remaining trees!

Overcrowding

% stunts tree growth,
d so selective removal
‘arevitalizes the

= whole forest!

Carbon dioxide (C02)

@?ﬁavn\is\
an earthquake hotsp

R\

remains seques-
trated in the wood &8 [ Harvested
unlessitis burned. [55 - : treeis

utilized as
@m timber.
It’s the unsustainable logging

; ﬁ' of tropical rainforests that is
= seen as problematic.

Isn’tit,
Professor?

‘We develop-and test cross-lami-

=

- = .
ofistrongconstructionimaterials.

We analyze the
. o )

smsrplc-behawor of

structures:

nated:timber;(CLTYand other types
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h ...mean-
where our | {54 timber
research structure is

Japanis
almost

That's

of earth-
quakes...

not viable




The Research Institute for Sustainable Humanosphere (RISH) Kyoto University under-
stands the “humanosphere” as a place essential for human survival and pursues the
following five missions to address issues especially significant to the humanosphere.

/ Environmental Diagnosis and Regulation of Circulatory Function

In order to project future environmental fluctuations, such as global warming and
the increase of extreme weather events, this mission diagnoses atmospheric con-
ditions using highly sensitive radar and satellite measurements. It also investigates
the mechanisms of material transport and exchange between the biosphere and
the atmosphere. The mission seeks to ultimately establish fossil-fuel-independent

sustainable production and utilization systems of plant biomass resources and
useful substances through the analysis and regulation of plant and microbe func-
tions in resource and material circulation. Research under Mission 1 has expanded
its scope to include the underground biosphere in order to gain a comprehensive
picture of the humanosphere from the perspective of material circulation.

/ Advanced Development of Science and Technology toward a

Solar Energy Society

J

In order to achieve solar energy conversion for advanced utilization, research
under this mission pursues direct conversion of solar energy into electri, elec-
tromagnetic wave, and thermal energies, using applied microwave engineering,
biotechnology, and chemical reactions. Research is also conducted into indirect
conversion of solar energy into highly functional substances and materials through

biomass, a product of carbon fixation achieved by photosynthesis, as well as into
the efficient utilization of such materials. Mission 2 places focus on the conversion
of solar energy into highly functional substances, applying research findings to
both underlying technologies and entire systems.

/ Sustainable Space Environments for Humankind

v

Using satellites, space stations, sounding rockets, ground-based radar, computer
simulations, and other means, Mission 3 seeks to advance and interconnect
studies into space and atmospheric environments and investigate how these
environments interact with the human living environment and the forest-sphere.
Research under this mission also seeks to advance the understanding of radiation
belt and geomagnetic storm fluctuations caused by solar flares and build the
capacity to propose measures aqainst threats from space, such as near-Earth space
debris and asteroids. By contributing to the maintenance and development of
space infrastructure, such as weather, navigation, and communications satellites,

research under Mission 3 responds to social demand for the sustainable utilization
of space environments. Also tackled by Mission 3 research are engineering solu-
tions for making minor adjustments to the paths of asteroids to prevent collisions
with Earth and the significant impact such events can have on human living
on Earth. Mission 3 covers not only the understanding and utilization of space
environments but also how to maintain and improve them for human living, and it
also places focus on their interactions with the atmosphere, forest-sphere, and the
human living environment.

Development and Utilization of Wood-based Sustainable Materials in
Harmony with the Human Living Environment

In order to achieve both environmental friendliness and efficient biomaterial
utilization, Mission 4 seeks to advance the sustainable utilization of “circular” bio-
logical resources, in particular, wood resources. To this end, research under Mission
4 mobilizes all available knowhow in humanosphere science to better understand
the inherent structures and functions of living organisms; to create a wide variety
of functional materials capitalizing on the strengths of living organisms; and to de-
velop safe and sound construction technologies employing wood-based and ather
materials. Research is also conducted into the management and utilization of

2

trees, plants, insects, and microorganisms toward maintaining and improving the
harmony between human activities and the ecosystems that provide the resources
consumed by humans. Both basic and applied research will be conducted into fu-
ture modes of environmentally sustainable human living rooted in cultural wealth,
aiming to preserve and conserve forest environments and by doing so improving
the human living environment. Innovation is the key goal of this mission, which
seeks improvement through the creation of wood-based and other technologies
and materials that inherit and preserve human harmony with nature.

Quality of the Future Humanosphere

Rapid expansion of industrial and economic activities has brought drastic changes
to the character of the humanosphere, posing environmental threats to healthy,
safe, and secure human living. To address this situation, Mission 5 seeks to improve
the quality of the humanosphere by applying the fruits of past RISH missions to
the achievement of harmony between the environment and human health, to the
achievement of a fossil-fuel-free society, and to the building and maintenance of
space infrastructure for obtaining and communicating information for daly living,

as well as by applying the culture and civilization of wood use to the betterment
of society. Mission 5 evolved out of “Frontier Research on the Sustainable Hu-
manosphere,” a 5-year, problem-based joint research project conducted by RISH
until FY2015. Under Mission 5, RISH will collaborate with communities at home
and abroad to drive problem-solving research toward improving the human living
environment based on the fruits of all RISH missions.

Harmonization of Human Health and the Environment
Bioactive Compounds, Biological Effects of Electromagnetic Fields, and Air Quality Issues

This mission addresses divergent themes related to human health and environmental harmonization, namely, bioactive com-
pounds derived from plant mass, evaluation of biological effects of electromagnetic fields, and air quality issues surrounding
human environments.

Establishing a Society with Reduced Dependence on Fossil Resources
Plants, Biomass, Energy, and Materials

This mission studies microwave energy transfer, useful plant breeding, and systems for their conversion into energy, chemicals,
and materials to help achieve a society less dependent on fossil resources.

Space-Atmosphere-Ground Interaction in Daily Life
Maintenance and Utilization of Navigation, Observation, and Communications Functions

Navigation, observation, communications and other social infrastructure functions vital to human living depend heavily on
space systems. This mission pursues research for maintaining space infrastructure, including technology development for
removing space debris that can harm space systems and technology development for atmospheric sensing.

Scientific Research on Wood Selection and its Contribution to Society
Wooden Architecture, Living Environments, Wood Resources/Databases, and Transition of Usage
Studying Japan's cross-cultural exchange involving wood use can yield greater knowledge about Japan's relationship with

neighboring countries. This mission seeks to contribute to the establishment of a sustainable, circular society by studying
wood use for creating living environments of tomorrow based on a sound understanding of wood utilization.

Research Institute for Sustainable Humanosphere (RISH)
Kyoto University website

http://www.rish.kyoto-u.ac.jp

Visit our website to
find out more.
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