EARTH'S CLIMATE!:
IS IT OFF COURSE?
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Carbon Dioxide Concentrations
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Average monthly Arctic sea ice extent
April 1979 to 2011
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National Snow and Ice Data Center
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VEGETATION GEOLOGICAL
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Cretaceous Hothouse (Slow)
Rate of heating: 0.000025 degree Celsius
per 100 years

Duration: Millions of years

| Overall warming: 5°C

Main underlying cause: Volcanic eruptions

' Environmental change: Oceans absorbed
| carbon dioxide slowly so did not acidify

Life’s response: Nearly all creatures had time
to adapt or migrate

PETM (Moderately fast)
Rate of heating: 0.025 °C per 100 years

| Duration: Thousands of years

Overall warming: 5 °C

| Main underlying cause: Volcanoes; methane
~ bubbling up from the ocean bottom; peat and
- coal fires; thawing permafrost

Environmental change: The deep sea acidified
| Life’s response: Some seafloor life went extinct,

but most life on land adapted or migrated

Modern Warming (Fast)

Rate of heating: 1to 4 °C per 100 years

Duration: Decades to hundreds of years

f Overall warming: 2o 10 °C, projected over the
~ next 200 to 300 years

Main underlying cause: Fossil-fuel burning

. Environmental change: Acidifying oceans; more
" extreme weather, glacier melting; sea-level rise
 Life’s response: Poleward movement of many

' species; habitat loss; coral bleaching; extinctions
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SINCE THE BEGINNING OF THE
INDUSTRIAL REVOLUTION

ANTHROPOCENE




INCREASE CO2:

MEAN TEMPERATURE
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DECALCIFICATION

ACIDIFICATION LOWERS THE
SATURATION LEVEL OF CaCO3

ARAGONITE
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Future Oceans

arming Up




OCEANS - LIFE

X10° yrs ago: life on earth began in the oc

10 yrs ago: life emerged from the

umankind on earth




GROWTH RATE: 10,000 PEOPLE/HOUR

LY A MADMAN (OR AN ECONOMIST)
IEVES THAT EXPONENTIAL GROWTH
FOREVER




MARKET FORCES BRING: TECHNOLOGY

TECHNOLOGY IS A PRODUCT OF: INVENTIONS

T 1S NOT SUFFICIENT TO HAVE INVENTIONS

TO CONTINUE: INVENTING INVE




®Greenbhouse effert:

Jrreversible m Time
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TrangNational

A TWrend, not an Event




THE CHIEF AIM OF SCIENCE
NOT TO OPEN THE DOOR T
INFINITE WISDOM

PUT SOME LI







CIVILIZATION :

AN INTERLUDE ?




