
  



  

Questions
1) Table 1 & Fig. 2: why focus on “tipping point”?
2) Is this* “a scientific concept, or as a 

metaphor?”
3) This* started with Holling (1973) Resilience 

and stability of ecological systems. Ann. Rev. 
Ecol. Syst. 4, 1–23.

4) If we are to disagree with this*, must we also  
disagree with resilience and stability, too?

5) Does this* translate to social systems?

* “This” is the whole tangle of terms
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 My [early] take on

“alternative stable states” /
 “critical transitions” /

 “thresholds” /
 “tipping points” /
 “regime shifts” /

 “abrupt changes”

in Ecology



  

Web of Science



  



  

I want to know:
● Is the theory solid?

– in its quantitative details
– in its broad, verbal use

● How does the evidence stack up?
– in its components – for consistency with 

theory
– across spatiotemporal scales – for generality



  

We will not be the first

“We found limited understanding of the subtleties of the relevant theoretical concepts 
and encountered few mechanistic studies that investigated or identified cause-and-effect 
relationships between ecological responses and nominal pressures. … although the 
concepts of regime shifts and alternative stable states have become prominent in the 
scientific and management literature, their empirical underpinning is weak outside of 
a specific environmental setting. The application of these concepts in future research 
and management applications should include evidence on the mechanistic links between 
pressures and consequent ecological change. Explicit consideration should also be
given to whether observed temporal dynamics represent variation along a continuum 
rather than categorically different states.”

2015

2012



  

2018

2023



  

2022



  

BUT!

I don’t see reviews that:
● dive into the theory’s basics or 
evidence for those basics

● evaluate theory’s parts across scales



  

low plant biomass

high plant biomass

unstable equilibrium

Theory:



  

~ 1700 citations

Theory:



  

Theory:



  Hysteresis defined

Theory:

https://www.wordnik.com/words/hysteresis


  
Scheffer et al. 2011

Theory:



  

Theory origins

Noy-Meir 1975



  

Theory origins

Noy-Meir 1975

An equilibrium, 
or stable state



  

My problem with the theory:

Noy-Meir 1975



  

because macroecology says:

2001

2015



  

because macroecology says:

2017



  

What does an upward log-log line 
translate to?
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So What? 1

Noy-Meir
1975



  
Noy-Meir
1975

So What? 1.5



  

So What? 2

The entire premise of alternative stable states etc. etc. 
hinges on the hump-shaped G curve. 

Noy-Meir
1975
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1
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stable state
unstable pt.



  

So What? 3

Noy-Meir
1975 H is assumed proportional to C; such as C = cH

1
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So What? 4

Noy-Meir
1975 P is assumed proportional to C; such as [net P = C – E - R]



  

What if the G curve is not hump-
shaped?

2020



  

Given no hump-shaped G curve, then:
● no alternative stable states
● no catastrophic regime shifts. 

Just smooth, reversible transitions / 
Thresholds / tipping points 

IF G (NPP) and C (HANPP) lines 
even cross!
 



  
Noy-Meir
1975



  

Consider an asymptotic G curve instead: 

Noy-Meir
1975

1
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stable state
unstable pt.



  Noy-Meir
1975 H is assumed proportional to C; such as C = cH

1 1

1



  Noy-Meir
1975 P is assumed proportional to C; such as [net P = C – E - R]

Der ain’t no 
broken lines!



  

Bottom Lines
The entire premise of alternative stable states etc. etc. 
hinges on the hump-shaped G curve.

To recap:
● Two [allometric, macroecological] curves are needed, 

showing functional rate ~ structural quantity, which are 
assumed to relate to population size

● Shapes of curves determine potential equilibria

Questions:
● What % of studied systems have a legit basis to use these 

ideas?
● What % papers actually evaluate this before using it?
● Do answers depend on Marine / Freshwater / Terrestrial?
● Do answers depend on system simplicity / scale?

 



  Response Simplicity / Scale

simple/
small

complex/
huge

D
om

in
an

ce
 o

f 1
 D

riv
er

weak

strong Koch et al. 2019
Blöcker et al. 2023

Carrier-Belleau 
   et al. 2023

Connell et al. 2017
Dai et al. 2012

Diaz Rosenberg 2008

Fletcher et al.   
   2014

Flores
et al. 2024

Frank et al. 2011

Red = catastrophic transition
Green = reversible

Gillaranz et al. 2022

Hillebrand et al. 2020

Huong et al. 2015

Jassey et al. 2017

Lynch et al. 2014
Mollmann et al. 2021

Mumby 2009

Oro et al. 2023 Suz et al. 2021

Vasilikapolous
   et al. 2015

Veraart et al. 2012


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

