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Human domination of Earth’s Ecosystems
Vitousek, Mooney, Lubchenco, Melillo Science, N. S. 277 (1997)
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Global CO, anthropogenic emissions
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Deforestation: the dark age (1980-1990)

Jamaica
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Deforestation of Amazon forest
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Deforestation of Borneo since 1973

A) 1973 FOREST COVER s B) FOREST COVER CLEARANCE (1973-2010)._%.;

I 1973 forest payy 4 A y N I Forest clearance (1973-2010)
1973 non-forest SR s 5
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C - Global biogeochemical cycle
C Gt/year average 1992-1997
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Atmospheric CO, concentration
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CO, CH, and temperature variation
EPICA recordings in Antarctic
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Earth’s radiation (heath) balance

Earth re-emission
Sun irradiation

Black body emission curves of the Sun and Earth
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Radiation absorption by greenhouse gases
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Trend of climate change (temperature)
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Human responsibility in temperature change

Comparison Between Modeled and Observations
of Temperature Rise since 1860
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Source: Climate Change 2001, Synihesis report, Contribution of working groups |, Il and Il to the Third Assessment Report of the Intergovemmental Panel on Climate Change,
Cambridge University Press, 2001
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Predicted future temperature increase
Hadley Centre for Climate Change

Annual mean temperature change (° C)
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Continental glacier retreat
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Arctic Sea Ice variation

Arctic Sea Ice Minimum Volume
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Source: hitp://psc.apl.washington.edu/wordpress/research/projects/arctic-sea-ice-volume-anomaly/
Created by: Andy Lee Robinson http://youtube.com/ahaveland Oct 2015
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Sea level variation (recorded and predicted)
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Water cycle variation (extremization)
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Hydro-meteorological extreme events

5
FIGURE 1: NUMBER AND TYPE OF NATIONAL DISASTERS, 1950-2012
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Atmospheric pollution
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Acid depositions

gases carried
by the wind

acidic gases
(sulphur dioxide and
nitrogen oxides released
into atmosphere)
, gases dissolve in
i rainwater to form

acid rain

acid rain kills plantlife,
pollutes rivers and streams,
and erodes stonework
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Ocean water acidification
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Disappearing coral reefs

PHILPPE RENACEMCZ
MAF20R

Categories Major Threats to Reefs Destroyed Coral Reefs

Tourism

Overexploitation
Poison fishing "

Overexploitation Coastal development [
Sedimentation Inland poliution

» Coral harvesting Marine-based pollution | y Pasific
Dynamite fishing
Pollution Medium threat 0 10 20 30
I High threat % of reefs under threat

Source: Bryant et al, Reefs at Risk, a Map-Based indicator of Threats to the Worid's Coral Reefs, World Resources Institute (WRI), Washington DC, 1998,
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Use of fertilizers (world average)
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Water eutrophication
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Xenobiotics polluttants

e.g. Organophosphoric compounds

Pesticide
/ Application

Adsorbed Soil——> Bioavailable———> Plant

":‘° / l \ uptake

Volatization Leaching Biodegradation

Groundwater
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Long range transport of persistent pollutants

Central industrial areas
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Biomagnification of persistent pollutants
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Biomagnification of persistent pollutants
and community disruption

1949-51

DDD treatment of Clear Lake (California)

to eliminate the non biting dipteran
Chaoborus astiptocus

Smali fish

Cl Cl
Cl : : Cl

Diclorodifenildicloroetano

Predator fish

Flint & van der Bosch, 1981
in Begon et alii, 1990

Grebe disappearence
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Biodiversity reduction according to IUCN
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Biodiversity reduction according to IUCN

Species under threat globally

% of species assessed so far that are threatened: Number

. of species
Critically Endangered Endangered or Vulnerable assessed

where known

Plants 70% 12,151
Freshwater fish 3,120

Invertebrates 7,615

Amphibians 6,285
Reptiles 1,678
Mammals 5,490
Birds 0,998

Source: IUCN
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Biodiversity reduction according to IUCN

Distant past Recent past Future
(fossil record) (known extinctions) | (modeled)

Projected future

extinction rate is
«—— more than ten times

higher than current rate

Current extinction rate
is up to one thousand|
e — times higher than the

For every thousand fossil record

mammal species, less
than one went extinct
every millennium

Long-term average
extinction rate

Terrestrial species

Marine Mammals  Mammals Birds Amphibians All species
species Marine species

Source: Millennium Ecosystem Assessment

The Living Planet Index is an indicator
of the state of the world’s biodiversity:
it measures trends in populations of All vertebrate species
vertebrate species living in terrestrial, (Living Planet Index)
freshwater, and marine ecosystems

1975 1990 1995
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Biodiversity (endangered) hotspots
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Biodiversity reduction vs human demography

Species Extinction and Human Population

Graph source: USGS
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Causes of biodiversity loss
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