
12. Tipping Points: Achilles' Heel in the
Climate System 

If an egg rolls on a table, 
nothing will happen until it 
reaches the edge. But then 
a little nudge is enough and 
the egg falls irreversibly to 
the floor!

Imaging sources: Tipping points: G. Hagedorn & Felix Schreyer, CC BY-SA 4.0, after Steffen et al. 
2018, Fig. 3, PNAS, https://doi.org/10.1073/pnas.1810141115; Egg on edge: Wikimedia from 
Jovel.

Backround:

The Earth's global climate system is determined by the interaction between the main components of the climate

system: hydrosphere (water), atmosphere (air), cryosphere (ice and snow), pedosphere and lithosphere (soil and

rock) and the biosphere (living organisms). Global warming sets processes in motion that influence and change

these different elements in different ways. Some of these processes are self-reinforcing: For example, global

warming leads to increased evaporation of water; and since water vapour is a greenhouse gas, it increases the

temperature of the atmosphere, which in turn ¬leads to increased evaporation of water.

Because of these self-reinforcing feedback

processes, when a certain threshold is exceeded,

the Earth's climate system can enter the

uncontrollable state of a hot period. This is known

as a tipping point. "Tipping" fmeans that these

changes, as they become more and more self-

reinforcing, will then be unstoppable or irreversible.

The environmental effects of tipping points are far-

reaching and could endanger the livelihoods of

many millions of people.

Greenland Ice Sheet Arctic summer 
sea ice

Alpine glacier

Sahel zone

Coral 
reefs

West Antarctic Ice 
Sheet

East Antarctic Ice 
Sheet

Arctic winter 
sea ice

Indian 
summer 

monsoon

Thermo-
haline 

circulation

Southeaster
n circulation

Boreal 
forests


