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WHAT ARE TIPPING POINTS?
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WHAT ARE TIPPING POINTS?

Images: http://www.taekwondo-reza.at/chagi.html
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HOW TO DETECT PROXIMITY TO TIPPING POINTS
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HOW TO DETECT PROXIMITY TO TIPPING POINTS
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EARLY WARNING INDICATORS FOR TIPPING POINTS



 Theoretical  - Models/simulated data

 Real ecosystems
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EARLY WARNING INDICATORS FOR TIPPING POINTS



 Continuous time series of observations

 Of sufficient duration

 High frequency

 Measuring a relevant quantity

 At the right spatial scale
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WHAT DO WE NEED FOR THIS DETECTION METHOD
THINKING OF REMOTE SENSING



 Does a system have bi-stable 

states?

 How to quantify the state? 

 Which RS products (NDVI? 

Others?)

 Can we detect temporal patterns 

in this state that match with the 

theory?
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POSSIBLE RESEARCH QUESTIONS
WHEN IT COMES TO TIPPING POINTS, ECOLOGY AND RS
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DOES A SYSTEM HAVE BI-STABLE STATES?



16

DOES A SYSTEM HAVE BI-STABLE STATES?
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CRITIQUE TO USED DATA
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OTHER DATA AVAILABLE?

• TREES data of JRC 

(2000-2010)

• 2066 sample units (10 

x 10 km each)

• Systematic distribution 

of 20 x 20 km
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ARE THERE SIGNS OF BISTABILITY?
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DO TIME SERIES BEHAVE AS WOULD BE EXPECTED?
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DO TIME SERIES BEHAVE AS WOULD BE EXPECTED?
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STABILITY DETECTION WITH RS
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STABILITY DETECTION WITH RS

Dorge Sangi Wetland (Iran)

Converted into a vegetated state

Arpi Wetland (Armenia)

Remained a wetland
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WHAT CAN WE DETECT MORE
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WHAT’S NEXT?

• When you know about 

collapsed ecosystems 

-> let me know!

• Optimize detrending 

• Trade off between cleaning 

data (applying SG filtering) 

and keeping the original 

signal

• Identify the best RS products to 

detect stability indicators
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THANK YOU FOR LISTENING
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