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- Deduction
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•Knowledge and truth are core concepts of our
civilization
•In a knowledge-based world, there is no place
for “alternative facts”
•In a “post-truth” world, there is no knowledge
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- Working together helps: Find a partner to work with
Reading
the
reading
material
is
important:
Questions
to
be
answered
are
based
on
the
reading
material
- Written answers need to be provided on the dates given in the class
schedule
Answers
will
normally
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
- Material will be made available on:
http://www.mari-odu.org/academics/2018s_adaptation
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Practicalities
Citation of references:
Citations and Reference have to follow the documentation style defined by the Council of Scientific Editors, known
as the CSE style. See SSF-Guide (http://www.scientificstyleandformat.org/Tools/SSF-Citation-Quick-Guide.html) or
the WISC (https://writing.wisc.edu/Handbook/DocCSE.html) page for more information on the CSE style.
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Examples of acceptable references are:
• Journal article:
• Barnosky, A. D., Hadly, E. A., Bascompte, J., Berlow, E. L., Brown, J. H., Fortelius, M., Getz, W. M., Harte, J.,
Hastings, A., Marquet, P. A., Martinez, N. D., Mooers, A., Roopnarine, P., Vermeij, G., Williams, J. W., Gillespie, R.,
Kitzes, J., Marshall, C., Matzke, N., Mindell, D. P., Revilla, E., Smith, A. B., 2012. Approaching a state shift in Earth’s
biosphere. Nature, 486, 52-58, doi:10.1038/nature11018.
• Article in Book/Collection:
• Plag, H.-P., Jules-Plag, S., 2013. Sea-Level Rise and Coastal Ecosystems. In Pielke Sr., R. A., Seastedt, T., Suding,
K. (eds.): Vulnerability of Ecosystems to Climate, Volume 4 of: Climate Vulnerability: Understanding and Addressing
Threats to Essential Resources, 163-184, Elsevier. DOI: 10.1016/B978-0-12-384703-4.00105-2.
• Book:
• Taleb, N. N., 2012. Antifragile: Things That Gain From Disorder. Random House.
• Technical Report:
• Plag, H.-P., Brocklebank, S., Brosnan, D., Campus, P., Cloetingh, S., Jules-Plag, S., Stein, S., 2015. Extreme
Geohazards — Reducing the Disaster Risk and Increasing Resilience. European Science Foundation.
• Web Page:
• MARI, 2017. Fall 2017: Natural hazards and Disasters. Old Dominion University, http://www.mari-odu.org/academics/
2017f_disasters. Accessed on September 14, 2017.
Examples of citations of the above sources in the text are:
• Barnosky et al. (2012) found ...
• ... might lead to a significant state shift (Barnosky et al., 2012).
• ... a transition from being resilient to being antifragile (Taleb, 2012).
• ... loss of coastal ecosystems (Plag and Jules-Plag, 2013).
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Question Set 1
1 Why was the Holocene a “safe operating space for humanity” (SOSH)? Describe in which aspects the Holocene was
different, and favorable to humanity, from other geological epochs.
- stable climate - variability was almost an order of magnitude smaller than the “normal” variability
- stable sea level during the second half, several orders of magnitude smaller than in the previous 100,000 years
2 What, in your opinion, is the key circumstance that allowed humanity in the last century to grow as fast as it did and
push the planet outside of the Holocene?
- easy access to “unlimited” energy in form of fossil fuels and particularly oil
- technology was important but without easy access to energy, the development would have been much slower.
3 What, in your opinion, are the most likely consequences of leaving the Holocene and transitioning into a new epoch?
- change in Nitrogen and Phosphorus cycle: food security, nutrient overload, dead zones,
- extinction: break-down of the biosphere
- climate change: uninhabitability of large part of the earth surface
- sea level rise: loss of many coastal areas
- involuntary migration, unrest, wars, reduction of carrying capacity of the planet
4 GRAD - Explain why adaptation to climate change is a super-wicked problem.
- we’ll talk about that
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Question Set 1
Main Issues:
Do include the questions before each answer (most of you did)

- Send a word doc (preferred) or pdf file. For a word doc, you get the best comments back. If you include the answers
in the email body, the email will be converted into pdf.

- Style is not sufficiently scientific.

Example:
“The Holocene is a period of time form 10 BC to 1900 AD, during this time the earth went through several cycles of
heating and cooling. Scientists took data from this time period and found the safe "mean" where things can live in
peace. This was a guideline for where to stay with the developing world.”
Example of a good answer:
“Over the last ten thousand years, Earth has been in a period called the “Holocene” (Marcott et al., 2013). Compared
to geological epochs before the Holocene, it was a period of stability for our planet. Temperatures fluctuated very little
(within one degrees celsius), and atmospheric gases were stable enough to sustain a livable environment, which
allowed for more growth in plants and crops as well as increase survival rates. The stability of this period allowed for
our civilization to grow into the dominating population we are today.”
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Question Set 1

- Do not make statements that are not justified.

Example Q2:
“What, in your opinion, is the key circumstance that allowed humanity …
I think the key circumstance that allowed humanity to grow so fast was the want and need for more resources.”
Example of a good start:
“Within the last century, much development in economy and society involving the industrial revolution, technological
advances, and research have led to increased access to food for the population and extended life expectancy for
human individuals. This resulted in increased …”

- Citation

- Several of you did not cite anything.
- Do not refer to the class slides - use the references give on the slides.
- Cite scientific peer-reviewed literature; for most questions in Set 1, Rockström and Klum (2015) would have been
a very good source, or even better Steffen et al. (2015).

Wicked Problems
Original Characterization by Rittel and Webber (1973) focusing on social planning:
1 There is no definitive formulation of a wicked problem.
2 Wicked problems have no stopping rule.
3 Solutions to wicked problems are not true-or-false, but better or worse.
4 There is no immediate and no ultimate test of a solution to a wicked problem.
5 Every solution to a wicked problem is a "one-shot operation"; because there is no opportunity to learn by trial and error,
every attempt counts significantly.
6 Wicked problems do not have an enumerable (or an exhaustively describable) set of potential solutions, nor is there a welldescribed set of permissible operations that may be incorporated into the plan.
7 Every wicked problem is essentially unique.
8 Every wicked problem can be considered to be a symptom of another problem.
9 The existence of a discrepancy representing a wicked problem can be explained in numerous ways. The choice of
explanation determines the nature of the problem's resolution.
10 The social planner has no right to be wrong (i.e., planners are liable for the consequences of the actions they generate).
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Wicked Problems
Generalized characterization:
1 The solution depends on how the problem is framed and vice versa (i.e., the problem definition depends on the solution)
2 Stakeholders have radically different world views and different frames for understanding the problem.
3 The constraints that the problem is subject to and the resources needed to solve it change over time.
4 The problem is never solved definitively.
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Generalized characterization:
1 The solution depends on how the problem is framed and vice versa (i.e., the problem definition depends on the solution)
2 Stakeholders have radically different world views and different frames for understanding the problem.
3 The constraints that the problem is subject to and the resources needed to solve it change over time.
4 The problem is never solved definitively.
Levin et al. (2012): Super wicked problems have the following additional characteristics:
1 Time is running out.
2 No central authority.
3 Those seeking to solve the problem are also causing it.
4 Policies discount the future irrationally.
The items that define a wicked problem relate to the problem itself.
The items that define a super wicked problem relate to the agent trying to solve it.
Unsustainability, leaving the “safe operating space,” climate change, extinction, all are super wicked problem
Resolution requires to “restraining the presents to liberate the future” (Richard, 2009).

Wicked Problems
Roberts, 2000: Three strategies for resolution:
• Authoritative
These strategies seek to tame wicked problems by vesting the
responsibility for solving the problems in the hands of a few
people. The reduction in the number of stakeholders reduces
problem complexity, as many competing points of view are
eliminated at the start. The disadvantage is that authorities and
experts charged with solving the problem may not have an
appreciation of all the perspectives needed to tackle the problem.
• Competitive
These strategies attempt to solve wicked problems by pitting
opposing points of view against each other, requiring parties that
hold these views to come up with their preferred solutions. The
advantage of this approach is that diﬀerent solutions can be
weighed up against each other and the best one chosen. The
disadvantage is that this adversarial approach creates a
confrontational environment in which knowledge sharing is
discouraged. Consequently, the parties involved may not have an
incentive to come up with their best possible solution.
• Collaborative
These strategies aim to engage all stakeholders in order to find the
best possible solution for all stakeholders. Typically these
approaches involve meetings in which issues and ideas are
discussed and a common, agreed approach is formulated.
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Wicked Problems
A wicked problem is a complex issue that defies complete definition, for which there can
be no final solution, since any resolution generates further issues, and where solutions
are not true or false or good or bad, but the best that can be done at the time.
Such problems are not morally wicked, but diabolical in that they resist all the usual
attempts to resolve them.
The task is therefore to draw on all our intellectual resources, valuing the contributions
of all the academic disciplines as well as other ways in which we construct our
knowledge. And that brings the challenge of developing open transdisciplinary modes
of inquiry capable of meeting the needs of the individual, the community, the specialist
traditions, and influential organizations, and allows for a holistic leap of the imagination.
‘Transdisciplinary’ is taken here to be the collective understanding of an issue; it is
created by including the personal, the local and the strategic, as well as specialized
contributions to knowledge. This use needs to be distinguished from a multidisciplinary
inquiry, which is taken to be a combination of specializations for a particular purpose,
such as in a public health initiative, and from interdisciplinary, the common ground
between two specializations that may develop into a discipline of its own, as it has in
biochemistry.

Brown et al., 2010.

… it needs to be clear about why being transdisciplinary in the broad sense requires
the use of imagination. Without exhausting the possibilities, imagination is associated
with creativity, insight, vision and originality; and is also related to memory, perception
and invention. All of these are necessary in addressing the uncertainty associated
with wicked problems in a world of continual change.

Wicked Problems
The concept of fragmentation provides a name and an image for a phenomenon
that pulls apart something which is whole. Fragmentation suggests a condition
in which the people involved see themselves as more separate than united, and
in which information and knowledge are chaotic and scattered.

The antidote to fragmentation is shared understanding and shared commitment.

Mitigation and Adaptation - Some Definitions

Mitigation and Adaptation - Some Definitions

Ekstrom et al., 2011

Mitigation and Adaptation - Some Definitions

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

Ekstrom et al., 2011

Mitigation and Adaptation - Some Definitions

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.

Ekstrom et al., 2011

Mitigation and Adaptation - Some Definitions

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
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- mitigation as a more “external” process that protects the organism/system by
reducing a threat or severe condition;
- adaptation as a more “internal” process that alters an organism/system or its
behavior.
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We can characterize:
- mitigation as a more “external” process that protects the organism/system by
reducing a threat or severe condition;
- adaptation as a more “internal” process that alters an organism/system or its
behavior.
Contemporary usage reflects this:
- mitigation points to a process of reducing a threat or the impacts and preventing
something from happening,
- adaptation is more used for processes that enable an organism or system to
handling certain conditions and the changes in these conditions.
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If these measures fail (e.g., a storm surge comes over a dike or breaks through), the
disaster is normally exaggerated because preparedness for this case is low.
Adaptation seems to be more focused on changes in human behavior or use, while
mitigation of impacts is more often used to refer to changes in the built environment.
Adaptation has the goal to accept the changing conditions by changing our behavior
or use of the built environment or our exposure to new hazards (retreat).
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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.
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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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).
Disaster Communities:
- mitigation: process of preventing a hazardous situation turning into a crisis or disaster;
- adaptation: refers to the process of handling the crisis.
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.
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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 define three terms:

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.

