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Collapse of societies 

Evidence suggests that 

prehistoric and early historic 

societies were highly 

vulnerable to disturbances of 

climate system (Weiss and 

Bradley 2001, Diamond 

2008).

Akkadian empire, Norse 

Greenland colony, Easter 

Island, Maya civilization,…

…not only CC impacts, but 

societies were unable to adapt 



Planetary boundaries: a safe operating 

space for humanity (Rokström et al., 2009)

CC boundary values of 

350 ppm CO2 and 

1 W m-2 above the pre-

industrial level



Climate Change problem recognition 

1990 - IPCC produces First Assessment Report. 

1992 - at the Earth Summit in Rio de Janeiro, governments 

agree the United Nations Framework Convention on 

Climate Change.

1997 - Kyoto Protocol agreed. Developed nations pledge to 

reduce emissions by an average of 5% by the period 

2008-2012

2007 - the IPCC and former US vice-president Al Gore 

receive the Nobel Peace Prize

2007 – the Bali Roadmap to a post-2012 agreement 

2009 - 192 governments convene for the UN climate 

summit in Copenhagen.



Carbon footprint



Drivers of carbon footprint and influence on 

climate system

Changes in greenhouse gas emissions and concentrations 

are a symptom, not a cause, of the primary driver of 

anthropogenic climate change: human activity (Unger et

al., 2010) 

On-road transportation, household biofuel, animal

husbandry and waste/landfill are amongst the largest 

net warming activities in the near-term. The power 

sector has a large cooling component through aerosols 

but the large CO2 emission from this sector results in a 

net positive RF.



Spatial distribution of the net sum of the 

future radiative forcing by sector



Uncertainties and tresholds in climate 

responses 

While carbon footprint is rising steadily, climate system 

can respond in a non-linear way (tipping points) 

There is an evidence from past events and models, that 

tipping elements of Earth´s climate system can change 

rapidly after some critical treshold is reached 

Tipping elements of the Earth´s system include for 

example Ocean Acidification, Atlantic Thermohaline 

Circulation (THC), Amazon Rainforest, Arctic Sea-Ice or 

Sahara/Sahel and West African Monsoon (WAM). 



Tipping elements in the Earth's 

climate system (Lenton et al., 2008)





Ecosystem services and human well-being

Ecosystems provide many goods and services that are of 

vital importance for the functioning of the biosphere, 

and provide the basis for the delivery of tangible 

benefits to human society. 

Recent evidence of climate change suggests much faster 

and deeper impacts than previously predicted,

including the risk of human conflicts caused by 

competition for biodiversity resources and ecosystem 

services (German Advisory Council on Global Change -

WBGU 2008).



How to avoid climate change damage?

1. Climate change adaptation

2. Carbon mitigation

3. Geoingeneering 



Adaptation capacity of human society

Adaptive capacity is the ability or potential of a system to 

respond successfully to climate variability and change, 

and includes adjustments in both behaviour and in 

resources and technologies. 

Technology-based adaptation: efficient cooling systems, 

changing architecture, improved seeds, constructing 

dykes

Ecosystem-based adaptation: increase the resilience and 

reduce the vulnerability of people to climate change 

through the conservation, restoration, and management 

of ecosystems. Investments in „ecological infrastructure“.



Mitigation through stabilization wedges 
(Pacala and Socolow 2004)

Stabilization at 500 ppm requires that emissions be held near the 

present level of 7 billion tons of carbon per year (GtC/year) for 

the next 50 years, even though they are currently on course to 

more than double.

A wedge represents an activity that reduces emissions to the 

atmosphere that starts at zero today and increases linearly until 

it accounts for 1 GtC/year of reduced carbon emissions in 50 

years. It thus represents a cumulative total of 25 GtC of reduced 

emissions over 50 years.

Wedges include e.g. increasing the energy efficiency of cars, 

homes, and power plants , more wind, solar and nuclear energy, 

carbon capture and storage, halting deforestation and soil 

degradation worldwide



Geoingineering  

Keith 2001



Safe operating space for humanity  

Humanity have freedom to maneuver in the pursuit of long-term social and 

economic development within the safe operating space (Rokström et al., 2009)



Climate change and mankind

Stern Review (2006) estimates that the overall costs and risks 

of climate change will be equivalent to losing at least 5 -

20% of global GDP each year (compared with the cost of 

adapting to a low-carbon economy of 1% global GDP).

TEEB (2009) states that biodiversity and the services provided 

by ecosystems can contribute significantly and cost-

effectively to efforts to adapt to unavoidable climate 

change.

Indicators of current economic development do not account 

full costs of environmental degradation and full benefits 

provided by ecosystems (we need to move „Beyond GDP“, 

e.g. by developing „bio-carbon accounts“) (McGlade 2009)


