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The Earth’s Life-Support System

Five questions to address: 
- What is the baseline? 
- What is the syndrome? 
- What is the diagnosis? 
- What is the Prognosis? 
- Is there a therapy and what would that be?
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“Normal Range” 
up to 1900 
(800,000 years)

“Current State”

The Syndrome: Recent Climate and Global Change
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We are moving out of the Holocene and 
the “safe operating space for 
humanity” (Rockstroem et al., 2009): 
Climate Change (***) 

Ocean acidification (**) 

Stratospheric ozone depletion (*) 

Nitrogen (******) and Phosphorous cycles (**) 

Global freshwater (*) 

Change in land use (*) 

Biodiversity loss (*******) 

Atmospheric aerosols (?) 

Chemical pollution (?)

Rockstrom and Klum, 2015
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We are moving out of the Holocene and 
the “safe operating space for 
humanity” (Rockstroem et al., 2009): 
Climate Change (***) 

Ocean acidification (**) 

Stratospheric ozone depletion (*) 

Nitrogen (******) and Phosphorous cycles (**) 

Global freshwater (*) 

Change in land use (*) 

Biodiversity loss (*******) 

Atmospheric aerosols (?) 

Chemical pollution (?)

Climate change and sea level rise are 
symptoms, not the cause,  
the “sickness.”

Rockstrom and Klum, 2015
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Holocene: 
Stability

20th and 
21st Century: 

Change, imbalance

Future: 
Uncertainty
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Marcott et al., 2013

The Prognosis: Anticipating Surprises



1 C

2

3

4 }IPCC Assessment: 
Very Likely by 2100

o

Marcott et al., 2013

<--Holocene--->

<--Post-Holocene 

The Prognosis: Anticipating Surprises



The Therapy: Lifestyle Changes



Economy is the link between humanity and 
Earth’s life-support system

The Therapy: Lifestyle Changes



Economy for humanity: 
“An economy that meets our needs while 
safeguarding Earth’s life-support system,  
on which the welfare of current and future 
generations depends.”

Economy is the link between humanity and 
Earth’s life-support system

The Therapy: Lifestyle Changes



“What is good for Earth’s life support 
system is good for humanity”

Economy for humanity: 
“An economy that meets our needs while 
safeguarding Earth’s life-support system,  
on which the welfare of current and future 
generations depends.”

Economy is the link between humanity and 
Earth’s life-support system

The Therapy: Lifestyle Changes



Mitigation and Adaptation - Some Definitions



Mitigation and Adaptation - Some Definitions

Ekstrom et al., 2011



Mitigation and Adaptation - Some Definitions

Ekstrom et al., 2011

Early usage in discussions of environmental hazards 
and changes (1980-ies): 
- adjustments: short-term, relatively small-scale or 
minor changes; 
- adaptation: longer-term, more systemic changes



Mitigation and Adaptation - Some Definitions

Ekstrom et al., 2011

Early usage in discussions of environmental hazards 
and changes (1980-ies): 
- adjustments: short-term, relatively small-scale or 
minor changes; 
- adaptation: longer-term, more systemic changes

Lack of foresight/forward-looking capacity limited 
science to reactive adjustments/adaptation.



Mitigation and Adaptation - Some Definitions

Ekstrom et al., 2011

Early usage in discussions of environmental hazards 
and changes (1980-ies): 
- adjustments: short-term, relatively small-scale or 
minor changes; 
- adaptation: longer-term, more systemic changes

Lack of foresight/forward-looking capacity limited 
science to reactive adjustments/adaptation.
More recent studies do not distinguish between 
adjustments and adaptation in response to stimulus.
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Mitigation: 
1. the act of mitigating, or lessening the force or intensity of something unpleasant, as 
wrath, pain, grief, or extreme circumstances: Social support is the most important 
factor in the mitigation of stress among adolescents.  
2. the act of making a condition or consequence less severe: the mitigation of a 
punishment.  
3. the process of becoming milder, gentler, or less severe.  
4. a mitigating circumstance, event, or consequence. 
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Adaptation:  
1. the act of adapting.  
2. the state of being adapted; adjustment.  
3. something produced by adapting: an adaptation of a play for television.  
4. Biology: 
a. any alteration in the structure or function of an organism or any of its parts that 
results from natural selection and by which the organism becomes better fitted to 
survive and multiply in its environment.  
b. a form or structure modified to fit a changed environment.  
c. the ability of a species to survive in a particular ecological niche, especially 
because of alterations of form or behavior brought about through natural selection.  
5. Physiology: the decrease in response of sensory receptor organs, as those of 
vision, touch, temperature, olfaction, audition, and pain, to changed, constantly 
applied, environmental conditions.  

Source: http://dictionary.reference.com/browse/adaptation

Mitigation and Adaptation - Some Definitions

http://dictionary.reference.com/browse/adaptation


Mitigation and Adaptation - Some Definitions



We can characterize:  
- mitigation as a more “external” process that protects the organism by reducing a 
threat or severe condition; 
- adaptation as a more “internal” process that alters an organism or its behavior. 
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Contemporary usage reflects this:  
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Intergovernmental Panel on Climate Change (IPCC): 
- climate change mitigation: the process of mitigating (i.e., reducing) climate change 
mainly by reducing the climate forcing that results from increasing atmospheric 
concentration of Greenhouse Gases (GHG) or other anthropogenic forcing factors, 
such as albedo changes.  
In a more general sense, climate change mitigation is any action taken to permanently 
eliminate or reduce the long-term risk and hazards of climate change. 
- climate change adaptation: the process of enabling the built environment, social 
communities, and ecosystems to function and exist under the changing climate 
conditions that could not be mitigated. 
Climate change adaptation refers to adjustments in natural and human systems in 
response to actual or anticipate climate stimuli or their effects, which moderate harm 
or exploit beneficial opportunities.    

Mitigation and Adaptation - Some Definitions

It is interesting to note that in some groups, climate change mitigation is equated to a 
reduction of fossil fuels and carbon dioxide emissions, neglecting the fact that 
35-45% of the climate forcing results from non-CO2 GHGs (Ripple et al., 2013).
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Insurance industry: 
- mitigation denotes activities, efforts, and investments that reduce the likelihood 
(probability) or consequences (severity) of a threat.  
- adaptation: not explicitly used widely. 
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Risk is the product of hazard probability, vulnerability, and exposed assets.  
For most natural hazards: 
- we have little means to impact hazard probability,  
- we can reduce vulnerability: often equates to mitigating impacts of the hazard 
- we can reduce exposure: requires a change in life and land use (adaptation). 
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Risk is the product of hazard probability, vulnerability, and exposed assets.  
For most natural hazards: 
- we have little means to impact hazard probability,  
- we can reduce vulnerability: often equates to mitigating impacts of the hazard 
- we can reduce exposure: requires a change in life and land use (adaptation). 

Insurance industry: 
- mitigation denotes activities, efforts, and investments that reduce the likelihood 
(probability) or consequences (severity) of a threat.  
- adaptation: not explicitly used widely. 

Although insurances do not use the term adaptation, it is implicitly addressed as a 
way of reducing disaster risk. 

Mitigation and Adaptation - Some Definitions
Disaster Communities:  
- mitigation:  process of preventing a hazardous situation turning into a crisis or disaster;  
- adaptation: refers to the process of handling the crisis. 
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At all levels we always have the choice to: 
- mitigate (prevent) or  
- adapt (manage),  
with rather different social, economic, and environmental consequences. 

Our language should be flexible enough to reflect these choices.  

For the course, we therefore consider three terms as relevant, combining: 
- the definition of (climate) change mitigation (including speed of change); 
- a narrower definition of (climate) change adaptation as system transformation; 
- mitigation of (climate) change impacts (in the sense of crisis management and 
disaster risk reduction)
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1. Mitigation of Change: actions that limit and reduce changes/degradations 
in the Earth's life-support system.   

2. Mitigation of impacts: actions that aim to protect against certain levels of 
impacts resulting from degradation of the Earth’s life-support system, 
including climate change and/or SLR. 

3. Adaptation: systemic transformations that increase our preparedness for a 
wide range of probable changes and allow us to cope with the changes if 
and when they happen. 

Definitions:

Mitigation and Adaptation - Some Definitions
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Moss et al., 2013 
Published on November 8, 2013 in Science

There is an urgent need for “practice-
relevant adaptation science”

Adaptation requires science that analyses 
decisions, identifies vulnerabilities, improves 

foresight, and develops options
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Adaptation Planning, Information Gaps, 
and the Need for Adaptation Science
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Understanding Decision Processes 
and Knowledge Requirements
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Adaptation Science



Improve Forsight About Climate 
Hazards and Other Stressors

There is an urgent need for “practice-
relevant adaptation science”

Moss et al., 2013 
Published on November 8, 2013 in Science

Adaptation Science



Identify Barriers, Broaden the Range of 
Adaptation Options, and Promote 

Learning

There is an urgent need for “practice-
relevant adaptation science”

Moss et al., 2013 
Published on November 8, 2013 in Science
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Adaptation Science

Five Fields: 
- Assessing the hazards 
- Knowing the vulnerabilities 
- Having foresight 
- Understanding decision making 
- Developing options
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Practicalities

- Reading the reading material is important: 
- Questions to be answered are based on the reading material 
- Written answers need to be provided on Tuesdays 
- Answers will be discussed in the Wednesday classes 

- Selecting a topic for the student project: 
- Should be done soon.  
- Will be the basis for the paper and the presentation 

- Feel free to contact me/us if there are issues/questions 
- Communication by e-mail is the best way to reach me 
- Some material will be made available on the workspace at                   

     http://www.mari-odu.org/academics/2017s_adaptation

http://www.mari-odu.org/academics/2017s_adaptation

