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Climate emergency: world 'may have
crossed tipping points’

Warning of ‘existential threat to civilisation’ as impacts lead to
cascade of unstoppable events
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Could biodiversity destructionlead toa
global tipping point?

Guardian
Jan 2018

Amazon near tipping point of switching
from rainforest to savannah — study

Climate crisis and logging is leading to shift from canopy
rainforest to open grassland
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World is approaching coronavirus
tipping point, say experts

78,000 cases confirmed, as Italy and Iran scramble to contain
major outbreaks

Follow the latest coronavirus news and updates - live




what is a fipping pointe



Dictionary
Definitions from

noun: tipping point; plural noun: tipping points
the point at which a series of small changes or

INncidents becomes significant enough to cause @
larger, more important change.


https://languages.oup.com/google-dictionary-en
https://support.google.com/websearch/answer/10106608?hl=en
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From Wikipedia, the free encyclopedia

Tipping point or TippingPoint or The Tipping Point may refer to: . oz Look up tipping pointin

A ¢t Wiktionary, the free
+%7  dictionary.

Science and technology e

» Tipping point (physics), a threshold in a sharp hysteresis loop; once reached, the system rapidly changes its state

» Tipping point (sociology), an event when a previously rare phenomenon becomes rapidly and dramatically more common
» Tipping point, in catastrophe theory, the value of the parameter in which the set of equilibria abruptly changes

» Tipping points in the climate system, thresholds that, when exceeded, can lead to large changes in the state of the system
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ChatGPT said:

A tipping point in ecological and environmental science refers to a critical
threshold at which a small change in external conditions can lead to a
dramatic shift in the state or dynamics of a system. Once this point is crossed,
the system may undergo rapid, often irreversible changes, leading to a new
equilibrium or state.
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ChatGPT said:

A tipping point in ecological and environmental science refers to a critical
threshold at which a small change in external conditions can lead to a
dramatic shift in the state or dynamics of a system. Once this point is crossed,
the system may undergo rapid, often irreversible changes, leading to a new
equilibrium or state.

For example, in ecosystems, a fipping point might occur when gradual
changes in temperature, nutrient levels, or species populations reach a crifical
level, causing the entire ecosystem to shift fo a new regime (e.g., a forest
turning into a savanna). These changes are often nonlinear, meaning that small
inputs can have disproportionately large effects.

Key characteristics of tipping points include:

*Nonlinearity. Responses become disproportionate to changes in inputs.
‘Threshold behavior: The system remains stable up to a certain point but
changes dramatically after crossing a threshold.

Irreversibility: In many cases, once a system crosses a fipping point, returning
to its original state is difficult or impossible.
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ChatGPT said:

A situation that is not a tipping point involves gradual, linear changes where the system
responds predictably to small inputs or disturbances without experiencing a sudden,
dramatic shift. In such cases, the system remains resilient and returns to its original state
or adjusts proportionally to the external changes, without crossing a critical threshold.
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ChatGPT said:

A situation that is not a tipping point involves gradual, linear changes where the system
responds predictably to small inputs or disturbances without experiencing a sudden,
dramatic shift. In such cases, the system remains resilient and returns to its original state
or adjusts proportionally to the external changes, without crossing a critical threshold.

Examples of what is not a tipping point:

1.Linear changes: If an ecosystem experiences a slow, steady decline in biodiversity
due to consistent but manageable habitat loss, but it doesn't result in a dramatic
collapse or a sudden shift in ecosystem function, this would not be considered a
tipping point.

2.Reversible processes: A lake undergoing seasonal temperature fluctuations that lead
to temporary changes in species behavior, but then recovers to its usual state, is not
experiencing a tipping point. The system shows resilience and reversibility.
3.Incremental effects: An increase in pollution that leads to a proportionate decline in
fish populations over time, without triggering a sudden collapse or regime shift in the
aquatic ecosystem, represents a non-tfipping-point scenario. The system deteriorates
slowly rather than shifting abruptly.

In summary, not all ecological changes involve tipping points—some involve steady,
predictable, and often reversible changes where the system doesn’t suddenly switch
states.



What Do You Mean,
‘Tipping Point’™

(van Nes et al TREE 2016)

Tipping point:

(...) asituation where accelerating change caused by @
positive feedback drives the system to a new state
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(...) atipping point as occurring when change in part of a
system becomes self-perpetuating beyond a threshold,
leading to substantial, widespread, frequently abrupt and
often irreversible impact (...).
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Tipping point - Phenology:.

« Abrupt (relative to the driver and system time-scale)
« Unexpected (iriggered by small perturbations/changes)

« Substantial (catastrophic)

Tipping point - Mechanism:
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Tipping point - Impact:

« Often (but not always) difficult to reverse (long-lasting change)
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Phenology: abrupt+unexpected+substantial

/‘Tipping point’
Catastrophic bifurcation
Catastrophic shift

Critical transition
Discontinuous fransition

Phase fransition
Regime shift

ecosystem state

environmental stress



Mechanism: strong posifive feedback (self-perpetuating)

8 ‘Tipping point’
(O | &

-

v

g X

e’ -

g " positive feedback
o| 3 &

8 HerbivoresJ Macroalgae M

environmental stress



Impact: reversibility challenge (hysteresis)

‘Tipping point’

ecosystem state

Topingpoint @environmental stress
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iImportant than the abruptness (catastrophism) that usually
draws more attention
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that is not a fipping point

Tipping element Tipping system
Tipping point

Tipping dynamics Bifurcation tipping Tipping event
Noise-induced tipping
Rate-induced tipping

Positive/Negative Tipping Tipping cascade

« Should we define ite

Yes. Need to be defined when used to avoid
misunderstandings - especially as there is a whole family of
related terms



That is not a fipping point

Leci n-est nos wune fufie.

Magritte 1929

—

Vasilis Dakos
vasilis.dakos@umontpellier.fr
vasilisdakos.info



mailto:vasilis.dakos@umontpellier.fr

