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We are living in Anthropocene.
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‘Planetary boundaries’; some are transgressed or close

Rockstrom etal.. Nature (2009)

e SARZEE) Steffen et al., Science (2015)
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- __ We are playing a ‘win-lose’ game
: Millennium Ecosystem Assessment

/i N
A 5-year (2001-05) project evaluating the interrelationship between
ecosystem change and human wellbeing in the latter half of 20t
century. Called by late Cofi Anan (ex UN-SG). 1,360 experts
participated in the project.

Ecosystem change < improvement of wellbeing and economics
= ecosystem service for future generations may decrease.
«— avoidable with appropriate actions in the next half century
< substantial shifts in policy and practice required

www.millenniumassessment.org "synthesis
report”



http://www.millenniumassessment.org

We are playing a ‘win-lose’ game
Wellbeing of people built upon environmental burden
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Links between ecosystem damage and human welfare

Environmental changes
and ecosystem impairment

Escalation

of human
pressure

on global
environment

Millennium
Assessment
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— Stratospheric ozone

depletion R .
A HtE

— Forest clearance and land

cover change
Fx B ZE
— Land degradation and

desertification

— Wetlands loss and damage

— Biodiversity loss

EYSEREDREK

Freshwater depletion and
contamination

R IKFh 5

—— Urbanisation and its effects

#hik

— Damage to coastal reefs

=

EfEsE: BUK, HKGE
Examples of health effects

ealth effects
Floods, heatwaves,water shortage, landslides,
exposure to ultravioket radiation, exposure
to pollutants

BRICEIOTENSNIEZE:
,U%J"O) DL, REMOBEGE

¢ Ecosystem-mediateg Pealth effects
AlteredTntectious disease risk, reduced food yields
(undernutrition, stunting), depletion of natural

medicines, mental health (personal, community),
effects of aesthetic or cultural impoverishment

h

and ecosystems

Faﬁ?ﬁﬂﬁ%%@: EFOEL, EROBIE,
&\l E

Indirect, deferred, and displaced health effects
Diverse health consequences of livelihood loss,
population displacement (including slum dwelling),
conflict, inappropriate adaptation and mitigation

Lancet Commission‘Planetary Health’(2017)&U




Why are are stepping into Anthropocene?:. 3 reasons

Paul Ehrich’s equation

Environmental Impact
= Population x Affluence x Technology

T. bigger = worse (higher environmental burden)

ex) Ehrich P. 1932~

(Stanford U., Conservation Ecology )

| : CO, emission by the population
P: population

A: consumption of electricity
per capita

T: CO, emission _
per unit electricity production




Reason #1. Exponential increase in ‘Impact”

World population, billions
2

1
0} ! ! !
10,000 BC 8000 6000 4000 2000 AD1 1000 § 2000
Beginning of Food production Industrialization

ICSS@Marseille 2013.9.16 12

(‘Agricultural Revolution’) (‘Industrial Revolution’)




Reason #2: Weak |=PAT feedback

<examples with direct, strong feedback>
* Animals (natural ecosystem)

*Hunter-gatherers (human-ecosystem)
- cf. Local environmental pollution

(Minamata, Itai-itai, air-pollution in mid-20C Japan)

po|
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Decrease in ecological service
(including food shortage)
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Reason #2: Weak I=PAT feedback
<examples with strong feedback>

Prior to industrialization

Forest = limiting factor [for ‘A’]
as fuel (heating, cooking, refining Ag

as construction material

(house, palace, battle ship, barrel)

— constraints on
land use

BC3,500-1,500

#1-2-3E KBSKROEROBE

(A= THLXH) )

WI-2-5@ FWLTEMNTUT

*****

BCl,SOO_SOO s s /2=y > I8 E3M) )

(White Paper MOEJ; 2005)

BC5¢C -AD 4¢

i\
| = PA(T)
\

Decline in ecosystem service
=decline in QOL
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Reason #2: Weak I=PAT feedback
<Condition/strategy to avoid feedback>
Spreading the Impact
urban areas, company, country......

|+l 4=+ = PAT

food, electricity, ‘materials’
waste, CO,,
human resource

15



Reason #2: Weak I=PAT feedback
<Condition/strategy to avoid feedback>

Major urban areas are supported by x100 times larger areas.

* Vancouber (pop=472,000@1991)

Ecological footprint 2M ha (i.e., 4hr/person)

180 times Iarger than the administrative (Wakenagel, 2008: Urban Ecology).
* Baltic sea coastal region (29 major urban areas)

Ecological footprint =200 times larger than administrative area
(Folke 2008)

* Japan (4+1 major cities) Palie
- Tokyo, Yokohama, Osaka, Nagoya -
around 4-5 ha/person (250-600 times*) =~

Matsue <a smaller city> 4.25 (30 times*)

*: ratio for environmental capacity 2008
(by Yokoo and Oka, 2005; “IRIER=HEBAER" (F) | o

.....

B
......
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Full world before empty world

Safe operating
ground for

Accessible
by a ‘band’
¥ | gdntemporary \-. human

Available
resources for the

‘band’



Reason #2: Weak I=PAT feedback
<Condition/strategy to avoid feedback>

Barriers for feedback:

P e | Al 2
I| [ 0N N
1 [ . \ e N
\ [ ‘=1 = - \
o [ 22 __
\ - L [ '
\ 1 1
‘\ AT Y G /7
\ AN T ’ 4
\ AN U / 7’
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%k Spatial =far/isolated
* Temporal =distant past, future
* Awareness =invisible, low priority

Climate Change: spatial, temporal, awareness
biodiversity: spatial, awareness

chemicals: awareness

waste: spatial

urban: spatial, awareness 18



Reason #3. no rival species

e

What if......7?
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Past success-failure and the way forward

Current status is the results of our past effort to ‘adapt’.
*We are unaware of how ‘powerful” we become.’
—need to understand the potential consequence of any behavior

— devise appropriate feedback measures for any behavior

*Had been focused only (almost exclusively) on humans:
—> should pay attentien to non-human world
% monltor and broadcast the status of ecosystems

%

-



Connected layers

—Sustainability of which?
EDFFTAlREME ?

“Planetary health” (Whitmee et al., 2015. Lancet)

Human health and civilization can be achieved based on
the flourishing natural system and wise management of it.



10-yr monitoring of vegetation/snowfall at 7ateyama
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Past success-failure and the way forward

Current status is the results of our past effort to ‘adapt’.

*We are unaware of how ‘powerful” we become.’
—need to understand the potential consequence of any behavior

— devise appropriate feedback measures for any behavior

*Had been focused only (almost exclusively) on humans:
—> should pay attentien to non-human world
% monltor and broadcast the status of ecosystems
-failure to hotice warnirfg signals [for feedback]
— should'be more sensitive to those signals (?)
— education, literacy raising, visualization of the signals



Revitalize the warning signal for /=PAT feedback

=P A T

To oy@kcome the Barriers for feedback:
lal =far/isolated
poral =distant past, future

- Use ICT to feedback monitoring
(both real-time and long-term)
- Demonstrate planet-ecosystem-human links

* Awareness =invisible, low priority

- Raise ‘environmental literacy’ through
conversation, education

»- Resort to more ‘tangible’ value :~:y:~:tem:~:;2

5



Planetary Stewardship
Ecological Society of America (2009)

As current President and President-Elect of the Ecological
Society of America (ESA), we call for planetary stewardship
as a framework for science and society to rapidly reduce

anthropogenic damage to the biosphere. Ecologists and
the ESA must collaborate with other natural and social
scientists — as well as with practitioners, resource harvesters,
land managers, decision makers, and other concerned citizens —
to explore solutions. Humankind’s past actions have already
committed the planet to a substantially altered future; the task

ahead is to find creative and scientifically defensible

actions that minimize risks of further resource or ecosystem

degradation and maximize opportunities to sustain and restore
natural ecosystems and the services they provide.

Guest Editorial; Frontiers in Ecology (2009)

Mary E Power

ESA President,
University of
California, Berkeley,
CA

F Stuart Chapin 111
ESA President-Elect,
University of Alaska,
Fairbanks, AK
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The barriers may be breakable;
Spatial, temporal, and awareness.

‘A polar bear would say thank you for
your turning off an electric device.

by a 4th-grade primary schoolgirl

SIS ®ES SN HENTTF
LANMEANISY | ity i

U of Tsukuba,

‘ Energy reduction campaign, Dec 2017
R PN FEASE XFETR-EIEZE (2017. 128)

University of Tsukuba
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