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The relatively stable, 11,7000-year-long Holocene epoch is the only
state of the Earth Systems that we know for certain can support this

evolution of the contemporary human societies.
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World Demographic Transition
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Waste towers over residents in Manila. The city has just banned disposable plastic

Photograph: Noel Celis/AFP
shopping bags to curb the tide of rubbish in the city, which exacerbates its flooding
problem
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Humanity’s impact on the Earth system has
become comparable to planetary-scale
geological processes such as ice ages.
Consensus iIs growing that we have driven the
planet into a new epoch, the Anthropocene, In
which many Earth-system processes and the
living fabric of ecosystems are now dominated
by human activities. That the Earth has
experienced large-scale, abrupt changes in the
past indicates that it could experience similar
changes in the future.

Source: Planet Under Pressure, 2012
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Rockstrom and Steffen
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PLANETARY BOUNDARIES

Earth-system process Parameters Proposed Current Pre-industrial
boundary status value

Climate change (i) Atmospheric carbon dioxide 350 387 280
concentration (parts per million
by volume)
(ii) Change in radiative forcing 1 1.5 O
(watts per metre squared)

Rate of biodiversity loss Extinction rate (number of species 10 =100 0.1-1
per million species per year)

Nitrogen cycle (part Amount of N; removed from 35 121 O

of a boundary with the the atmosphere for human use

phosphorus cycle) (millions of tonnes per year)

Phosphorus cycle (part Quantity of P flowing into the 11 8.5-95 ~1

of a boundary with the oceans (millions of tonnes per year)

nitrogen cycle)

Stratospheric ozone Concentration of ozone (Dobson 276 283 290

depletion unit)

Ocean acidification Global mean saturation state of 2.75 2.90 3.44
aragonite in surface sea water

Global freshwater use Consumption of freshwater 4,000 2,600 415
by humans (km? per year)

Change in land use Percentage of global land cover 15 11.7 Low

Atmospheric aerosol
loading

Chemical pollution

converted to cropland

Overall particulate concentration in
the atmosphere, on a regional basis

For example, amount emitted to,

or concentration of persistent
organic pollutants, plastics,
endocrine disrupters, heavy metals
and nuclear waste in, the global
environment, or the effects on
ecosystem and functioning of Earth
system thereof

To be determined

To be determined

Boundaries for processes in red have been crossed. Data sources: ref. 10 and supplementary information
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TEN INDICATORS OF A WARMING WORLD_



http://nca2014.globalchange.gov/sites/report/files/images/web-large/ten-indicators-hi.jpg
http://nca2014.globalchange.gov/sites/report/files/images/web-large/ten-indicators-hi.jpg
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Ecological Footprint

*Ecological Footprint (EF) is the quantity of
land needed to support a person,
population, activity, or and economy

*EF uses five major categories of
consumption to compute the corresponding
land area: food, housing, transportation,
consumer goods, and services

*Currently humanity uses the equivalent of
1.5 planets to provide the resources we use
and absorb our waste
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Sustainable Development

The development meets the needs of the
present without compromising the ability
of future generations to meet theirs.
(Brundtland Report, 1987)

The development should take the
precautionary measure regarding the
ecosystem’s carrying capacity, not to make
serious or irreversible damage to the
natural system.
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A Successful Case



The Ozone Hole

 Invention of CFC’s in 1950’s, miracle substance

* In the 1970’s, Cicerone and his coworker found the effect
of Cl on ozone ; Crutzen, Molina, Rowland warned that
CFC emission from industrial and commercial applications

maly cause deep depletion in the Ozone Layer, the Ozone
Hole

* NASA launched a series of satellites from 1978 to measure
global Ozone distribution but failed to find the Ozone Hole

* Discovery of Ozone Hole in the Antarctic, 1985 by British
scientist Farman from standard ground based instruments

* Intensive observational and laboratory studies confirmed
the role of CFC in the destruction of the Ozone Layer

* Montreal Protocol, 1987 to ban CFC
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Why has Montreal Protocol Worked?

*Basic research combined with intensive
observational and laboratory studies
confirmed without any doubt the role of CFC
in the destruction of the Ozone Layer

*Substitutes for CFC in many applications
have already been developed by the
industry

*International Consensus
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Sustainable Development Goals
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®the work of our time is bigger than
climate change, or bio-diversity...... What
we are really talking about, if we are
honest with ourselves is transforming
everything about the way we live on this
planet.

Rebecca Tarbotton

Executive Director

Rainforest Action Network
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