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Present status
of the global environment

In the long history of the earth ?
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Atmospheric CO, changes

In the past 40K years & recent 1000 years

=
§ &)
350 A
J_E! 1004 1500 1400 1600 -gw A
FLE iF
¥ 300
5 ]
ﬁ 250 ||r
200
400000 300000 200000 m(nnn 9&-
i




From Holocene to Anthropocene ?

— the last 10000 years
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full modgrn humans arrivegin fully modern humans ofg riculgture civilisations:
| g Greek, Roman

out of Africa Australia from South Asia
to Europe

Source: GRIP ice core data (Greenland) and S. Oppenheimer, “Out of Eden”, 2004



Rapid increase of energy since around 1950
[Era of dominant influence of human activity on the earth]
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Change from 1750 to 2000

(Left) human activities

(right) environment
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The Anthropocene 24 ndicators, 1 Chart
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hEKIRIE (PR (CIE DU TULND ?

The Earth environment is approaching
Planetary Boundaries ?
=tipping points of the earth environment change_
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Prof. Johan Rockstrom
Stockholm Resilience
Centre



Historical context of Future Earth
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Future Earth Alliance = Governing Council

(Future EarthO BRI HEHES)
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[ futurerth

research for global sustainability ( CUSTAINABLE DEVELOPMENT

SOLUTIONS NETWORK
United Nations A GLOBAL INITIATIVE FOR THE UNITED NATIONS
Educational, Scientific and
Cultural Crganization

Science
and Technology
in Society forum

futurerth


http://unsdsn.org/

Objectives of Future Earth

Future EarthME&HEH B
e Bl DS Inter-disciplinary

(AXHAEHF-BARAEFDEE-HE)
e ISEDEDHEIEHKTA Trans-disciplinary
(ftEDAT—IRILF —L DB ERRHEE - 177 18h)

ZiEL T

« To provide the knowledge required for societies in the worid
to face risks posed by global environmental change

o WMEBIBEZECEDOURIZHENEE - BEILH-HDOEERE
« To seize opportunities in a transition to global sustainability

o FFiRAIRETHIERTE RN DERT(EHE

=To design the future of the earth based on new values
HLLMEEICHEDWTHERD R EE T 1V

http://www.futureearth.org/ v




What is Future Earth?

* A global platform for international research collaboration

on global environmental change and sustainable
development (EFRHED-HDT O—/\)LITEER)

* Provides integrated research on major global change
challenges and transformations to sustainability

(#ft & RIBIT 3T D HESLE)

e Strengthens partnerships between researchers, funders
and users of research through co-design & co-production

of research (&t E&=D

CRI D HEHE)

* |s solutions-oriented, aiming to generate knowledge that
contribute to new more sustainable ways of doing things

(FTLWEICLLHEREMRREDHST)

futurerth



Three themes of research (Z=DDOMERT—)

Dynamic Planet:

(ANRIBZETHIRDBEISREDERE)

Observing, explaining, understanding, projecting earth, environmental
and societal system trends, drivers and processes and their interactions;
anticipating global thresholds and risks.

Global development:
(RE-NFTHGATRRGHRARITHELGZE DIRER)
Providing the knowledge for sustainable, secure and fair stewardship of

food, water, biodiversity, health, energy, materials and other ecosystem
functions and services.

Transformations towards Sustainability:

(AT RETHhERIL S~ DESREESEDH DI RED)

Understanding transformation processes and options, assessing how these
relate to human values, emerging technologies and economic

development pathways, and evaluating strategies for governing and
managing the global environment across sectors and scales.

futurerth




What is sustainability (sustainable development) ?

i aeTE (FxnlRelRBFE) (@b ?
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Humanity has the ability to make development sustainable to ensure that

It meets the needs of the present without compromising the ability of
future generations to meet their own needs.

“Our Common Future” Report of the World Commission

on Environment and Development (Brundtland report, 1987)

UL, AFBH T CDOK S8 FFHrlgelE(EPIEe/R DN ?

But, how can we achieve sustainability in the Anthropocene?

= A2 ESE D AFAIC LD TKRELTEIZRETH D

A great challenge for the human beings




Challenges since 1980s

1980FFAVEAPE, FF(CERATE(E U T2 KERRE

 Brundtland report stressed the importance of solving
and/or mitigating the issues & conflicts between developed
and developing countries.

* However, this report did not mention how, under
regionally/historically diverse situations.

Particularly,

* The current economic development and associated
social change are too rapid in Asia, causing serious
local to global environmental problems.

* The current “globalization” is causing serious inequity
and mal-distribution of wealth and welfare between the
“northern” and “southern’ countries.




Governance of Future Earth

Science and Technology
Alliance for Global
Sustainability

-
[ Governing Council ]

~\

Science
Committee

Engagement
Committee

]

Executive Secretariat

Transformations

towards sustainability

Disciplinary science

Projects

Integration & synthesis

« 5 global hubs (Montreal, Denver, Paris, Stockholm, Tokyo)
« 4 regional centres (Middle East/North Africa, Europe, Latin America, Asia)




Engagement Committee members
(EIiRRES5EZE= 15%)

Science Committee members
(ERERIFEEZEE S 1844)

EPREFE S F(ED): Dr.Paul Srivastava
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Coordination

Research Enabling
Communication and Outreach
Capacity Building

Synthesis and Foresignts
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Key functions of Future Earth

Future Earth@EE/BEEE

e Scientific integration (BIZ0DH&

e Co-design & Co-production
of knowledge

(M2 EBFEHEI=1 551 OE)

for promoting science for society
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Solution through co-design & co-production
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We have to move on
from “Sclence for Science”
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Future Earth (X, SESEFLRIFEEZHS-BELT
IR S DT-ODEFEADERZRET S

Natural science = =>Social science ?

Dynamic planet Global Transformation
development S
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Future Earth (X, SESEFLRIFEEZHS-BELT
IR S DT-ODEFEADERZRET S

Natural science-Social science

New thinking, fresh perspectives, innovation $7
..next generation research co-designed, more transd|SC|pI|nary

In other words, Future Earth is an intiative nidie s
for building up a new science for (or in) society ! |




Research Core Projects

IB37 04’5, (IHDP, DIVERSITAS,
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8 DD KZ7LEREE (eight challenges)
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Themes | Dynamic Planet Sustainable Transformations to

Challenges Development Sustainability

1. Water, food, energy for all @
K-B-IRILF—DRE

@ 2. Decarbonise socioeconomic systems Future Oceans
BERFRHRIE
3. Safeguard natural assets @
BAEARADRE
4. Build healthy, resilient cities
BETHERIAGHHZEDNST
J 5. Sustainable rural futures
= BRERLRIRR O

6. Improve human health under GEC _
BIREZAL DT TO NEDRE ations

7. Sustainable consumption and prod’n
Rl EESHEV AT A

AQ‘ 8. Social resilience to future threats
W sxozriszisomnt

Disaster risk reductlon & sustainability

Transform-
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In Asia




World Population

ensity.svghttp://en.wikipedia.org/wiki/File:Countries_by population_d

More than 60% of the world population live in Asia.

Workdmapger Gridded Pepula®en Calegrams
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http://upload.wikimedia.org/wikipedia/commons/1/15/Countries_by_population_density.svg

rate of urbanized population

HFOEHHmAODEIS

The new urban world

ot o New York
Urban population in millions 218
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More than 50% of the population in Asia is concentrated
In urban areas.



Human impact on the environment
In the Asian region

has become enormous
IN the recent several decades

31



Optical thickness by aerosols (2003-2010)
(IPCC, 2013)

Optical Depth
(550 nm)

0.8

S Air pollution by sulfate aerosols

FREET 7OV (oS BRSS! jff,.' "

Asia Is one of the major emission areas
of Air and water pollutants

Figure 7.14: a) Spatial distribution of the 550 nm aerosol optical depth (AOD, unitless) from the
ECMWEF Integrated Forecast System model with assimilation of MODIS aerosol optical depth
(Benedetti et al., 2009; Morcrette et al.,2009) averaged over the period 2003-2010.




of Air and water pollutants



Impact of GHG increase
on hydro-climate and water cycle

IS becoming serious over the whole
globe, particularly in Asia-Pacific
region




Sea level change due to global warming

Since 1900 (IPCC, 2013)
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Change of population exposure to inundation

due to sea-level rise (current vs. in 2050)

89 g2 = 117
- m"
—
NORTH o
AMERICA EUROPE
58 38 A_Slr'
- 74 56 8
Population exposed -, i
in 2050 in millions — AFRICA
—~0.50m SLR SOUTH
—0.15m SLR AMERICA 27 2'31.8
OCEANIA

»—-—Current population
exposed

Height of columns represents the number of exposed persons.

Figure 4-5 | For low-elevation coastal areas, current and future (2050) population exposure to inundation in the case of the 1-in-100-year extreme storm for sea level rise of
0.15 m and for sea level rise of 0.50 m due to the partial melting of the Greenland and West Antarctic Ice Sheets. Data from Lenton et al., 2009.



Trend values of rate-classfied (1 to 10) rainfall amounts
In the past 100 years in 4 regions of Japan

Strong rain (8,9,10) show increasing trends, but weak rain (1-5)
Show decreasing trends.

60F ==--

= = = = Eastern Japan
40 e Western Japan

Northern Japan

" Southwest islands




Change of population exposure

to floods

1,190
NORTH 640
AMERICA
180
=70

Average Physical CARIBBEAN*
Exposure to Floods Assuming 1,320
Constant Hazard 550
in thousands of people per year
: CENTRAL AND
IR SOUTH AMERICA
in 1970

Circles are proportional
to the number of persons affected

*Only catchments bigger than 1,000 km? were included in this analysis. Therefore, only the largest islands in the Caribbean are covered.

Figure 4-2 | Average physical exposure to floods assuming constant hazard (in thousands of people per year). Data from Peduzzi et al., 2011.
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Rapid Forest loss In South East Asla

1970 DISAPPEARING FORESTS 1990

Adapted from Géographie universelle, Asig du Mw 1995,
¥

\ South
~f ¢ v China Sea
M - Primary forest &1‘
| ia I ia
> Secondary forest Mn{ﬂsiﬂ 0 500 km
- -y ) 1 e

Asia Is experiencing significant transformation

of terrestrial and aguatic ecosystems.

Most extensively, forest disruption and conversion
continues in developing countries, particularly in
the tropicsin the late 20th century, causing big
biodiversity loss and regional hydro-climate change.



http://maps.grida.no/region/geoasiap

The Asian Challenge
(PSP (CEPITBIEAREE)

This region is located in the midst of monsoon climate and the huge
tectonic zone. These natural conditions cause high frequency of
natural disasters, which are being enhanced by human-induced
climate change.

o (Y 3AOLFHRNERFRRED SIS I 3RE

The region as a whole iIs characterized by rapid population and
economic growth and urbanization, great disparities of wealth both
within and between countries, and social and ecological
vulnerability to the potential impacts of climate change.

- (AEEEICLBI[UE - RIBEZEDRY FRARY b
ihizk)
Associated with this rapid population & economic growth, this

region has become a huge hot-spot of GHG increase, air and water
Ition Ing regional to global climate change

@,




Without sustainable soclety
In Asia, global sustainable society
will not be achieved.




Needs for International and multi-national

collaboration In Asia

e To promote sustainability studies, innovative
funding sources and institutional support
mechanisms need to be established by national
science foundations, relevant government
agencies, and multi-national & international
actors and institutions.

« The complexity of sustainability issues in Asia
requires visionary political and scientific leadership
and high level of exchange and coordination
between different epistemic communities in the
region.

 The role of Future Earth in Asia (Future Asia) Is

critically important to develop sustainable future
soclety In Asla.

=The FE Asian regional committee has been
established with the Asian regional centre at RIHN.



Role & Contribution of Japan

for Future Earth
Future Earth(CH 7D BADEE E SR
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Japan Consortium for the International secretariat
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[nter-University Research institute Corporation, National Institutes for the Humanities, Japan

'Research Institute for Humanity and Nature
EEE R AREEL  ABNCHITHER

Q FREaHIKIRIS %T]ﬂ:mFﬁ

Inter-disciplinary & trans-disciplinary research
for regional to global environment and sustainability

(futurability) of the human-nature interactive system
http://www.chikyu.ac.jp/gec-jp/events/



http://www.chikyu.ac.jp/index.html
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BEEOBVAFRFREN (Fi=®CaEim™H)
possible priotirized researches (being discussed at SCJ)

o Bk X5 LADZE{LEFIE(how the earth system will change?): A
Mt E - ERRR - [URRMEHE D TEiEkS X LAZME(IC. B
fl& L tipping points(&dp MM ? 5D EFTNULZDFAIO]EEETD
3DDOB IS LAOHEEBEREL? RHIZIR(IAIEEN ?
EDIRE P EEFHICRZE T DD(HXAN ? (DPEREE)

- #th & BB DB D 5 (sustainable urban&rural system) @ ¢
= . BRIBUXXOZINZ., ghs5o0—/) VLS Ee e (CE
IDIEFEDED AL ? (GDERE)

e B K- ITRILF—ERI (optimal linkage of food,water and
energy nexus system) : BRI IE - K- IRILF—DEEZ
. EDENICERBIEINREN? Fle. ENSOANFERFEE
(FEDIITAREN? (GDFEE)

o HE - £EDIH DT (sustainable production & consumption
patterns?) : ZRRIQAHAS - BRI AT LA TFICHITDHEHEO]EER

G - JBEB/I\Y—2(3ESHDIREMN? (TSERE)




Future EarthOMARIERDAFT E ECHHUEDS DD

What are fundamental differences from the traditional science?

« [HAFR] DHEEDEDICIRSD  (Science in/for society)
(Bl : TRILF— - K - BRIRO D RADOEEIREHEEDIIZ & Efih)
~- MRDOFEZHEDAT =N —EHCEHFEITDZEICKD., ARIFHS
(CHB=ND
~- IRENRRENRESND ERARFC,. AT—ORNIILF—[CBEA>tE 70T &
RRICEEZF ORI SND
o MBS A LADEREMLED"—XZRANEEIARICIRD
(synthesis of understanding of the earth system and needs from society)
(Bl : SURZED - ERRRE LD DIERNIEREDE T - EATOABEEEIANDER)
- KK BF. MBI EDREDERAT—IPETILEMEI D EICKIDT
 HEIGER U AT LAE UTHEE#E
- INSDIRFLDEHEZE, TRILF—FIF. BFEEVRE. HESNFHERE
DIEFR(CYYVFIDILDORER - BEERTOTCRZERTD
o HMRICHEN., BHaN, REN@EBEHMFIMESNESEDSITENEDRHSD
(to add social/political/normative values for transformation towards sustainable
society)
(B : EE~HE - REF CHIEKS XFT LADFHEAIgEEZEHDHiE DO D)
- ERER - JREBCECR (CHIEGREEILZ i D IADIRS - IRl & iR
- ESENSERE. HIBDIL—ILICEBRET. Ha2D [L<H] OEERIRE
_ Tt 2Zodb . A 2D RISISEE - iITEIEE NN SRV N &
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Future Earth#aE (CHEBIRBEMARBVIRAL I NRN—S3 > DRI

Important innovation for Future Earth
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Thank you very much !

futurertn

research for global sustainability

Website: www.futureearth.org
Twitter: @Futurekarth
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