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Tipping points ↔ Bifurcations
𝑑𝑦
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Reality is not always spatially-uniform!
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Example: 𝑑𝑦

𝑑𝑡
= 𝑦 1 − 𝑦2 + 𝜇

Tipping in Spatially Heterogeneous Systems
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Spatial Transport

Spatial Variation in 
Environmental Conditions
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Fragmented Tipping



Fragmented Tipping

Classic picture

Tipping leads to full reorganisation

New picture

Fragmented tipping possible:
Only part of the domain reorganises



Do systems always behave like this? (a.k.a. the small print)

No.

Well-mixed systems Spatially confined systems

→ Such systems (again) just have one global tipping point 

But even in other systems terms & conditions apply:
System-specific knowledge is required!
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Classic Tipping Picture




