£ - BF

e ¥R

RIEIHER LR ORBHE

1 SRNEE

2 =RFHETS

3 ZED#RE

=E

Hi

RE

\]]]][l

1 D & £ DEE

2 EHEZWEZEIORELE ZTDEE

3 HENZER0OREEZ0DEE

L DFME & £ DERE

N
)
)lII]u

xR

5 n%%ﬂl é @Ffﬁ1§t %O)n?‘zL

6 BEFTHTI—OFELZDEE

7 YA ITUORH T TDORE

8 HEMFERIM A/ ~A—L a3 RERE

9 BEH

“Ek 4

19

19

19
19
20
21
2]
2]
2]
2]

28



#1. AIESBESEORBHRE

1 SEWEE
H AR S R ikeh
[HIERIBREL ] ~DOFRICETABRAERA Y E—
ERO® X F
T2 BN ES L C& 7S . RERDMDIIEIZSL > TWVWET,

BUKRDEZHEDIT, 2040 FRITZ I ITHERIERAL S FEZE Em LIATIZ LT 11.5C) %
Z. REG  KEENSHITHEINL, ARBROBEENEL, FA-DOATE, BESTENE
ﬂéhiﬁo_h%ﬁfé 1L, RO CO,PEHEE ST IS LI LD, Affd T E
TIZHEE I T 2 BICRESHZULLERNDHY £,

LL, RA7=Bi2id, 7277 THRIESCAH ) 2550 TidRd, =X —, 2@, £,
B EORBELED VAT A EEZDZET, BN enb I nNeEZE T 5E

N, FEEINLTWET, HRATEDOEZOOEHITMEE > TWETR, bREZ G DR
DHARIFTA Y — RN ETE F7,

DLTHLEDES AN, AE, HE, BE, 7L Vo TBFITAICBIT 2@z U
T, T L THMBRRAES L1TEZ@ LT, ZbzE L T EE5 2 e 2BV ET,
FaBEEBEROES LB BHML T REETT,

BEAAvE—Y

1 ANEATEOfKEELZLLY 5 THERER(L) FRERICETLTVET

2 THIEKIERR L] Mflo7-D0EE - ERNOEERIEZ REICEDQER Y /A

3 THIEREBR L) FHITIIAEOAETFERLE L TORTBRELK - =X VT — - BRED
FAREENMEATT

4 BEES - ECARBRIINELZEDAMBMRFORIRIRTHY . ARBROKREIT THIZEKIE
Bt A EERRAERZLTVWET

5 FREROZDOFLVEE « HEV AT A~DOEER, BRICKLETT

HARZLNER®IE, 72a—Fv— - T—2AOHE L EHEICHT I EZAR, REFELZAS -
8



B BRI T Z B S EIR FE - WCRP &R Fle, HUlWist LB S - REFL A S - HiEkKAE
BrZ B A RMERREZ Lo NEPEIE HD) SR, BEFERES - REFERESS
F7a—Fx— - THA o oRE, HEKRERERFEZESHER - AEOBRSICB T, £
7=\ Future Earth 7 m— U7 HAR (REKSE, [ESLBREMICAT, HAFINSHERIT
73) . Future Earth 7 U7 Hullt o % — (NS EMFIEHERE R & HIERER B A28 0) DO W
N5 T, HERERIE~OBHITR D 5F#EZED TETVET,

ZOE, 9H 2 HiIZ=2—3— 7 TR EESE TS I v MCEhbET, 20X
=T ERENT-LE LT,

SlEfex . ERRAZR2 N EASCEEKE & L BREICEE L, ZoMEEZE D, RN
AE ORI AT CHREMPIIZEBR L TEWD 72 & HnE T,

SFITAEIH19H
HARZMSBEERE
(kR =

< A yE—T O >
1 ANEEFOG#EZELI-5L 55 MhEkEE/L) (TFHEEICETLTVWET

- NFEENC X B KA OB RS AL, ek EOERE L (MERRBEL, 250
ITREZEE) Zol&EZ LTWET, KR, 20 idZFUBORBLIZE L, L2
D F FIRBRRT ABEMD e H 1, 21 HARIZIT, HFREHRIER T (EXEEMUATICH
_T) 4CLU EOFIRICZ2 Y . EHObiREOWKIZHER L, #FREE O EA-1X 1m
FiglcE L, Eto—@e o TfEn idkbin, WEREDL RERITRE2Z 5 LT
MEnhTnxEd (IPCC, 2013),

C EBITATREZ LT, REV AT LDV ONOEHRE N HERIRELIZ L A
fbL. ZOZALPFEERT D Z LI2L - T, G T AT LD FHRIENZIIT D KX
<Ak 2% Tds#ass (tipping points) | ([ZEE L., 1 T 5 B HERNZH o T2 IR O %5
(hot house climate) (24 100 ORI TER L TLE D AIEEMESLH Y 9 5 &9 Faf§
T (Future Earth and Earth League, 2018), Z ® X 5 7R OKEE NEITARTS
RBR L7 2 e 3 7e < BUEOAEFETFEIORF I T 2R TR O TERZN 7252 B2 9% 5 vl REME:
NHEZOLNET,

- HERIBBRALIZ VY, GIRD EFLLEICH AR TRESBEINABARIL, KU - W KR
D EFAZLE D K[ DOHEINT L 2B P ZROBEEREN &L HFE LTI, FlxiX. BAZET
W7 VT TlX, BIE 20 FEIC—[BIFEE L Z SR WSEROBEEN, O FE M LT
AUE, 21 HACRIZIE 2 I —[ERRE OB EIZHIN 5 & TRl TnwE 7 (IPCC,
2012), BIBRRLIRED 100 4ELL EOBLHIT — X IC X 2098 TH ., RO OB X, 2E

9



HNTHERIZHM L Tk,
* HARICRT 2 ZWBE O L 5KKHFS ., IFE, £ OME & BN R E < LS HmE
2 LTOWET (IR FINEEER, 2018),

2 kiEEE] SO =HOER - EROESEREZREEDRIELY EEA

- SO RIRIFPEEE MU R TR 1 CEA L TRBY, Z0FEFEDR—RT
1. 2040 FEFIZIZ 1.6CIZET 5 L IS TWET (IPCC, 2018), Z#ax2CLY -+
TELS A D Z L2 EIEIC LT, KUEZENCREE T 2 EBSAOM A DY KB SH0IC
IER9 2542196 H[ENRSMM LT 2015 4 12 HI1230 T XU HE] & LTHRIREn, #
FICRHLE LT, ZOBWETIE, SEN, EEDFAT AHEHOHI EZE A2 ERK - #2H -
MEFF T 8RB &, YA BRED B A ZR T 51O DENXRE L 5K B2 A>TV E
TN, EEEREIAPRER SIS0 FHA, S5, HHAE O HETH D KED FF
VT RN Z OWEN D Ok % RHT 2 7 FEBRM R WRAERNICIERERH Y . R
D HEBEERIZZ O FE FETITE L VIRTICH Y 97,

- F9, BBYRTAOBEOEEOEIMMCL D, Kk AT L0 T (tipping
points) | (ZEET D X 9 72k &2 EEET 5 121%, FA7= B NEORKBEDOE B MLE T,
X5, 21 RO FIRE, (2°CTH2<) 1L.5CITMA DI & T, FRIMimRRBS
R0, WA ZRMEmRKAL, ALERVEOWEOK, Bl - WE COARESR, KEW, BWAERE, ik
FIRFER L2 oW T, HEKIRBELOFE)N (2 COLGEIZHTN) KRIBICERB I LD Z &2
2018 FEIZ IPCC b fiE &N E Lz, L LD dicit, HRESED CO P E %,
2050 HEEFE TIZHE P ez L, TNLAOEEZED AP H TE LRV B 5T SLE)N
H5HZLEbEMENTWET IPCC, 2018),

- 20O 1.5 CHEEE] ZEROT-DITIE, HHRAEDRENIR T ZAPEHHITK O 72 OfE ik
b FTORBELE - I CRARIC/R D L) RN R A, BRI ORI ED D Z L
RO HATWET, EHEEEEICINZ, E - BRI - BERED, ZoBERIZMmT T,
A RE LU TR MHDLENDH Y 97,

3 EREERIE] HIFIICEIABOLEFERLE L TORTRRELEK - TRILEF— - BEHOD
MEMNEENBEATY

- T TCTHETARXIE, CO7e EOWRBRFA AD KM & 72 12 5 1T, vy ) RijE
TIERWE W) JTY, NIRRT, IBREDRT A LFEREIZ, PM2.5 #5870 )L

R EDRKIGIEE L KBEICHHB L CEE L, N0 EIIREEEZED THAR

B K- TRERZMZD FENC@E £, —FH T, KRIGRYE I, BEERIRRE
IR EFFOESNDT T v 7 H—R - A > - X 2 U EOEFEMREG Y E
(SLCP) £ %Y 9, SLCPHIEIRZ: E20FA Lad 6, IR LR &[RRI YL &
OIHIH X D MENH Y £,

c TRTONEOFRICHEDEFIETH DK « TxVF— « BEIOMERICIE, HAZ
EHERBEGRA S 3, B, T1.5CHE) ZED 7 dIiZid, {baBREofREE LT

10



A FIRE T EOIRDB NI TN, FIUTERR~ORL 2Bz, BEE
LCOBMAEREZBS L TLEIHIEASH Y £3 (IPCC, 2019), ¥ A2k DHKITT xRV
F—%, KEPFMSE LK, EERARELFRFICEETOILERH Y £7,

- R OFAEHIRO S 1E, HFKITIKIFEL TR Y, REHEFEN# FKE OB EZ BT
WHHBE S B FF, BIIE. HARITEEIBAAEN 37% & LlEEENTRIETHY . K
BOBWE KER ENDEALTWET, 2070, WEOKREHADIDDiF%ET KL
F—b XD Ems, KEORZRHE 7L —K « 7L —0 XM FKIZEWEREDT-
DI BTV DIRPUTIBVIAE N TWE T, DREOREBIABHBRLED D Z &1, HiEk
TR EINHL R O K EFIR I S ORN D AREME N H VY £,

- HIERIRBE LR IT, KRR ESKEN - BEOZ2REZFIRFICEE L TITH>XETH
D, ZOEDITIE, K =X — - R EOEGFICEDIWMEDORAEREZ, HEk
BRI & M DRSO WG B F 2 TITZ D X 9 702 70k -« (U AT L OREEEN,
A, RO THET,

4 [ - BFOLEBRIAFZESCEKBHEROMRETHY .. EBRORET MHhikiE
L) MHEICLEZELGRAZRE-LTWET

- ERERIR Y . HIERIERB L~ R E M LZRIEE LT O R&ETIEH Y ¥ A,
MIE CO2 DK H DWIUZ KR & 70 ZFIZ RT-F L INTWETN, @R R ERR
DIRAEZZ, BN COHIICKRE S FHTEET, HRE G2k bEgAiE R
%, K - HERE BRORE - e, [EOLE( L, MERREEREDORRIC
K& 7B (BRERY—ER) ZREZLTEBY, ERRDOEAZT HARGEZREIROF H
IZFRGE AT REME D VERICEBR L £, Lav L, 27 THiERIERE L) 13, ARERCARE
R —bE 2O ERE, NHOAGFREZOLO LD TLENET, £7-. HERERE
LIl o THIEEZ SR EFICH L TH, ERRRA ML LB - k7 EOZhEMN
HFFCE, ZOZLIFHERAARARELOERIZBWTHIER L TWET (UNEP,
2015),

- AR IEEATER T, COL WX DOBERE iR C& £797725, HERIRBRILIZ K 2 R IgHEKIE
D 5L CO DYFEMENZ I T DRI Z 558, WFEAEY O AEAFIT I T & HUREF OVEATEE
TS EET, FFFICAMRRKREKTO COLEED ERIL, £KEHEKDOEELT COs & 1
MEFTEMLT D22 LI L Y, BWEICB T 520 THOHE T, WFEAERS
KoOFHEs R L, FfrTaein FiRENRIES N2 <72V £9 (IPBES, 2019),

5 REREROE-HDHFLWEF - HESATLADEES, BRIZBETY

- 21 R RIZ B T A HFEHSIE O 1.5 CHEEIR, HEKOXEE AR L GHRE AT

L, BURHERFICITUWDIRBEICIN 2. D 72 OIIIAR A RO BFETY, L L, ZOEIDD

121X, BAEFRE= X —72 EORKIBOIER %25 T CO2 72 E DIREZ R T AHEH %

2050 FEHEIZIZIFE v IZT 24813 H Y £7 (IPCC, 2018),

- ZOBEERIZIE, BEET AT TR AERREE -, EANHEOAE
11



FHEME L LTOK » =X — - BkbE | MEWIICHER? - iR - BRI CTZ D87 7ei &
HET AT AORBEN LT,

- ZOFTIRWE R AT AT, 21 R OB LR E A E T FATE B ORESR R
DIDIT, TR L A HL T RE 0T, HEL-LEEEDOH AT 2
DEFEIZTHHAATTN, HUKATRER L~ AR, TRV TOEMSEE ., £
IZH &S VAT DDERENVETT,

-+ 2030 HEDN BARHECTh SRkt vl aE72 BT BAE (SDGs) &, £ Ed L UM B 1GR3
RIZE ST, 2O L D57 THIEKIRBEL ) 280 T 28727285 - 2 A7 ARSI W
7z, H\mM 10 FEoY ATy 7 e LTEMIT B XE T,

- RO E S . OIS T HmOFT BRI YR L AR 0 T, Rk
RO HDFEK « HE VAT LIZH, ZOHMMEEZ IR S5 X& TT,

- NEEZ B OHERAEMB ORKEZ BT 2 Rt 2 B 2 5D D%, Z OHEKA 4[]
DOFES E A A ZHfiE L CE 2R =B NEHZ B TIIZIEH 0 2 £H¥ A, Fifsi rlRE 72 ek
HEME DT DI, BEORE - BV AT LEEE LT, EOXIBRFTZIRV AT L ET
PA L THIER DN E VI EBITEL TV LRI TOWETA, L., HERIZE
T _RTDOANEDN, FIENDNIGN G Z OFRBEIC AT TR T _RE BRI TV E

7T

* Future Earth (7 =2 —F % — - 7—X) [Z2\T:

Future Earth 1%, e pIRE7ZR HUER IS~ 72 PRS0 2 4hs & SLIC @ CHED 2 7= O O EREN 72 77
v b7 3 —AT, EEFNEEE (International Science Council) & 5 oD [EHME] (UNEP,
UNESCO, WMO, UNU, SDSN). STS forum 3 X O Belmont Forum (= Z4[E O 78 & R CHE Rk
S5 EESHRD) 12XV 2013 FEn oS TOET,

Future Earth HP : https://futureearth.org/
Future Earth 7' 2 — 3L N7 HA HP : https'//ifi.u-tokyo.ac.jp/units/futureearth/
Future Earth 7 27 Hilii = > % —HP: http://old.futureearth.org/asiacentre/ja

Future Earth and Earth League, 2018: 10 New Insights in Climate Science 2018
https://briefs.futureearth.org/10-insights-2018/

IPBES, 2019: Summary for policymakers of the global assessment report on biodiversity and
ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity and
FEcosystem Services.

https://www.ipbes.net/sites/default/files/downloads/spm_unedited_advance_for_posting_htn.pdf

IPCC, 2012: Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Adaptation.
http://www.ipcc-wg2.org/SREX/report/full-report/

12



IPCC, 2013: Climate Change 2013° The Physical Science Basis. Contribution of Working Group I to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change
https://www.ipcc.ch/report/arb/wgl/

IPCC, 2018: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of
1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the
context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty

https://www.ipcc.ch/sr15/

IPCC, 2019: An IPCC special report on climate change, desertification, land degradation,
sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems.

https://www.ipcc.ch/report/srccl/

UNEP, 2015: Promoting ecosystems for disaster risk reduction and climate change adaptation’

Opportunities for Integration. Discussion Paper.
https://wedocs.unep.org/bitstream/handle/20.500.11822/14071/Eco-
DRR_Discussion_paper_2015.pdf

HARZIN SRS, 20168 25 : £ e/ HiEkRtE S D EH A2 & L C—Future Earth (7 =2 —F %
— 7 =) OHtE— 2016F4H5H HAARFNSHE Ta2—Frv— - 7T —AOHEICEATLZEE

AN
=y

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-23-t226.pdf
BH SN RE R, 2018 TH HAZEMN - TRA~OREA vy&—Y 201847 H 22 H

https://janet-dr.com/070_seimei/071_seimei.html

(F£30)
Urgent Statement by the President of Science Council of Japan
on Climate Change and Call for Action

To all citizens of Japan,
We have all greatly benefited from modern civilization, but we are now at a crossroads.

If we continue down the current path, by around 2040 temperatures will increase more than 1.5°C compared to
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pre-industrial levels. Weather and water-related natural disasters will increase, biodiversity loss will progress, and

our livelihoods, health, and safety will be at risk.

To avoid this path, we must start decreasing global CO, emissions immediately, and must steer our course

drastically to achieve net carbon neutrality by mid-century.

The path of action to take is not simply one of discomfort and burden, but rather one where we can achieve a
prosperous society through changing our economic and social systems such as our energy, transportation, urban,

and agricultural systems. The world, including Japan, is starting to take action, but at a much-too-slow pace.

We hope that you will join the movement to speed up change, be it by making choices in the economy related to
production, consumption, investment, and distribution, and/or by proactively speaking out and taking action. We

researchers are also committed to collaborating closely with citizens.

Urgent Statement

1. Climate change, which could pose arisk to human existence, is definitely happening.

2. We must move forward quickly to strengthen international and domestic cooperation
toward slowing down climate change.

3. To slow down climate change, we need to integrate management of our basis for survival,
including the atmosphere and water, energy, and food.

4. Terrestrial and marine ecosystems are a prerequisite for maintaining the biosphere on Earth
that includes us humans. Protecting our ecosystems plays an important role in slowing
down climate change.

5. We need a new economic and social system for future generations now.

The Science Council of Japan has been discussing actions to take against climate change in the following
committees: Committee on Promotion and Cooperation of Future Earth, FE-WCRP Joint Subcommittee of
Environmental Studies Committee and Earth/Planetary Sciences Committee, HD Subcommittee of Environmental
Studies Committee and Regional Studies Committee, Future Design Subcommittee of Environmental Studies
Committee and Economic Studies Committee, and Planet Human Biosphere Subcommittee of Earth/ Planetary
Sciences Committee, in close cooperation with the Future Earth Japan Global Hub (The University of Tokyo,
National Institute of Environmental Studies, Science Council of Japan and others), and Future Earth Asia

Regional Centre (Research Institute for Humanity and Nature).

We created this Urgent Statement to coincide with the timing of the UN Climate Action Summit 2019 that will be
held in New York on September 23™.

We will continue to proactively contribute toward the solution of global issues including climate change, while

collaborating closely with international academic institutions and United Nations organizations.
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September 19, 2019
Juichi Yamagiwa

President, Science Council of Japan

Climate change, which could pose a risk to human existence, is definitely happening.

The increase in greenhouse gas (GHG) emissions due to human activity is causing the earth's climate to warm
(known as climate change or global warming). Warming since the second half of the 20" century is more
pronounced. If global GHG emissions continue to rise, there will be an increase in global average temperature
of over 4 degrees Celsius (compared to pre-industrial times), and it is predicted that the Arctic sea ice will
disappear in the summertime, average global sea level rise will reach 1m, part of the land and much of the coral
reefs will disappear, and coastal fishing will be hit hard [IPCC, 2013].
Another point of concern is that a number of elements in the climate system will suddenly change due to
climate change, affecting each other, and reaching a tipping point whereby the climate system's equilibrium
suddenly and drastically changes. Scientists say that this could lead to a transition into a hot house climate of
the earth, as happened 15 million years ago, over the course of a few hundred years [Future Earth and Earth
League, 2018]. Since humanity has never experienced such a hot house climate before, there is a real possibility
that it would have a serious impact on our current global production activities and economies.
One effect from climate change is of particular concern in Japan; more than rising temperatures, an expected
higher frequency and intensity of rainfall is worrying. This is due to increased water vapor from higher air and
sea surface temperatures. For example, experts predict that if we do not take action, the frequency of heavy
rain in East Asia (including Japan) which currently only happens about once every 20 years, will increase to
once every 2 years by the end of this century [IPCC, 2012]. According to research observing rainfall since the
Meiji Era for more than 100 years, the frequency of heavy rainfall is undeniably increasing.

Due to increases in heavy rain frequency in Japan, water-related natural disasters (such as floods and
landslides), show a trend of increasing frequency and scale in recent years [Japan Academic Network for
Disaster Reduction, 2018].

We must move forward quickly to strengthen international and domestic cooperation toward
slowing down climate change

Global average temperature has already risen 1°C since the Industrial Revolution, and is predicted to reach
1.5°C by around 2040 [IPCC, 2018]. The Paris Agreement, which was adopted in December 2015 with the
participation of 196 countries and became effective the next year, is an international framework on climate
change that aims to keep temperature rise well below 2°C. In this agreement, each country is obligated to
prepare, submit, and maintain successive GHG emission targets, and to pursue domestic mitigation measures
to achieve them.. However, there is no international framework for penalizing countries that do not meet the
targets. Moreover, there are issues in international cooperation such as President Trump of the United States-

the second largest emitter country- declaring to withdraw from the Paris Agreement. Achieving the Paris
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Agreement targets will be difficult under the current situation.

To avoid a situation in which we continue to increase GHG emissions at current trajectories and cross over
tipping points, we must take as much action as we can. Moreover, the Intergovernmental Panel on Climate
Change (IPCC) reported in 2018 that if we keep the rise in temperature within 1.5°C (and not 2°C) by the end
of this century, the impacts of climate change will greatly decrease (compared to if temperatures rise 2°C).
Differences will be especially apparent in extreme weather events, global sea level rise, Arctic sea ice melting,
terrestrial/marine ecosystems, water resources, grain production volume, and coastal fishing. But to achieve
that goal, we must realize net zero global CO, emissions by 2050 and decrease emissions of other GHGs as
much as possible [IPCC, 2018].

To achieve this 1.5°C target, each country must implement rapid and strong mitigation measures of GHG
emissions reductions, and adaptation measures to minimize the impacts at a regional and national level. In
addition to international cooperation, national and local governments, and businesses should take leadership in

acting toward this target.

To slow down climate change, we need to integrate management of our basis for survival,
including the atmosphere and water, energy, and food.

The important thing to note here is that it is not simply a matter of decreasing GHGs such as CO. In addition
to GHGs, human activity has released a great amount of atmospheric pollutants such as aerosols, including
PM2.5. These substances act to suppress the greenhouse effect by reflecting sunlight. On the other hand, there
are atmospheric pollutants that have a strong warming effect called short-lived climate pollutants (SLCPs).
These are substances such as black carbon, tropospheric ozone and methane. We need to simultaneously reduce
health hazards and counteract climate change by implementing measures to reduce SLCPs.

There is a close reciprocal relationship between water, energy, and food, which are the basis for human survival.
For example, to achieve the 1.5°C target, we need countermeasures such as increasing the production of
biofuels. However, this could have a serious impact on the ecosystem, as well as decrease food grain production
in certain regions [I[PCC, 2019]. When constructing hydropower dams, we need to take care, at the same time,
of conservation of water resources, flood control, and biodiversity protection.

Many of the granary regions in the world are dependent on groundwater, and thus food production is causing
groundwater depletion. For example, Japan's food self-sufficiency rate is the lowest among developed countries
at 37%, and we import large quantities of grains from the United States and other countries. As a result, not
only does it cost a lot of transportation energy for importing, but also the groundwater of the Great Plains in
the US is experiencing depletion due to grain production. Increasing our food self-sufficiency rate could lead
both to slowing climate change and protecting water resources.

Climate change solutions require not only reduction of GHGs, but also the consideration of atmospheric
protection, while supplying water resources and food at the same time. To do this, we need to establish a new
economic and social system that can conduct integrated management of resources of water, energy, and food,

both for global and local perspectives.

Terrestrial and marine ecosystems are the prerequisite for maintaining the biosphere on Earth
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that includes us humans. Protecting our ecosystems plays an important role in slowing down
climate change.

Biodiversity protection should not be a stand-alone issue separate from climate change. Planting trees is
considered a good measure to absorb CO, from the atmosphere and a healthy forest ecosystem is an essential
factor in long-term CO; reduction. Diverse terrestrial ecosystems, including forests, play a significant role
(ecosystem services) in maintaining the surface environment of the Earth through water and soil conservation,
provision of food, and atmospheric stability. Using these renewable resources produced from ecosystems will
greatly contribute to a sustainable society. However, rapid climate change leads to the degradation of
ecosystems and ecosystem services, and weakens the basis of survival for us humans. Moreover, ecosystems
can play a role in risk reduction for natural disasters that are caused by climate change, as was pointed out in
the reconstruction efforts of the Great East Japan Earthquake disaster [UNEP, 2015].

A healthy marine ecosystem can maintain CO; absorbing functions. Increase of ocean surface water
temperature due to the climate change, however, diminishes the absorption of CO, by ocean surfaces, and
decreases dissolved oxygen levels necessary for the survival of marine life. At the same time, a rapid increase
in atmospheric CO; levels increases dissolved CO; in ocean surface water, leading to acidification of the waters
and degradation of coral reefs in tropical oceans. This causes a deterioration of the whole marine ecosystem,
and risks the sustainability of coastal fisheries [IPBES, 2019].

We need a new economic and social system for future generations now.

The Paris Agreement goal to keep global average temperature rise below 1.5°C by the end of this century needs
to be achieved to keep the earth surface system (including climate and biosphere) in a state close to the present
one. However, to achieve this condition, we need to utilize renewable energy to its maximum potential and
achieve almost zero CO; and other GHGs emissions by around 2050 [IPCC, 2018].

To achieve this target, not only do we need to cut GHG emissions, we also need to establish a new economic
and social system that can maintain, secure, and manage, in an integrated manner, humanity's basis for survival
- food, energy, and water- with ecosystem conservation as the basis.

This new economic and social system should be created with and for the next generation that will live in the
latter half of the 21%' century and afterward. To promote this transformation of society, we need not only to
change governance at the international and national levels, but also to raise awareness at regional/local
communities, business communities, and citizen levels.

The Sustainable Development Goals (SDGs), to be achieved by 2030, should be considered as a first step for
the next ten years for nations, local governments, and business communities, to create a new economic and
social system that can slow down climate change.

Existing academic disciplines will also need to be renewed and transformed toward this direction of creating
new economic and social systems. Schools and education systems should also explicitly be oriented in this
direction.

We humans have come to understand the history and dynamics of our planet Earth, and we are the only species

that can consider the sustainability of its future. Yet, we still do not know fully how to design and create a new
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economic and social system for achieving a sustainable planet. Nevertheless, the time has come for all of us

living on planet Earth to put all our efforts toward solving this critical issue.

*About Future Earth

Future Earth is an international platform that works toward sustainability through the promotion of research, in
cooperation with society. It was established in 2013 under the support of organisations such as the International
Science Council, five United Nations organisations (UNEP, UNESCO, WMO, UNU, SDSN), STS forum, and the
Belmont Forum (international association of national research funders).

Future Earth website: https://futureearth.org/

Future Earth Japan Global Hub website: https://ifi.u-tokyo.ac.jp/en/units/futureearth/

Future Earth Asia Regional Centre website: http://old.futureearth.org/asiacentre/
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