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Increased global economic competition and selective pressure, obvious rising interdependence 
and non-linear complexity of socio-ecological systems, the almost explosive acceleration of 
communication and information stimuli have noticeably increased stress in our world. Stress 
might be caused either by a shortage or excess of resource and information intake or simply by 
sudden changes in the environment that threatens the biological-social integrity of an agent. In 
both cases agents react alike: short term increase in pulsing and speed, loss of peripheral and 
longitudinal sight; depletion of reserves, reduction of clustering (network density); disinvestment 
in structural resource cycles, and increased number of zero sum games due to lack of perceived 
common future. The effects of long term stress in socio-ecological networks is loss of integrity, 
diversity and cohesion (less organized complexity) with a diminished ability to adapt to stress or 
generally change behavior (lock in) which eventually might lead to collapse and regime shift. 
 
The outcome of stress can be found everywhere: isolation, fragmentation, over-specialization, 
loss of diversity, tribalization and lack of common vision are the result of a world where agents 
try to cope with the “aggression” of excess or shortage of resources or information and fight for 
maintaining their integrity as individuals. The capacity to innovate, to adapt, and to cope with 
change is significantly diminished. 
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Different Levels of Reaction                                                 



Different Levels of Reaction: Clean up and Clear Away 
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Different Levels of Reaction: Increase Individual Security 
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Different Levels of Reaction: Technical Measures -  Rebuild Dams 
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Different Levels of Reaction: Plan for Open Floodplains 
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Different Levels of Reaction: Change Land Use 

http://www.icid.org/images/drainage_pic.jpg 
http://lexikon.freenet.de/Flussbegradigung 
https://www.ufz.de/export/data/1/28225_versiegelung_leipzig.jpg 

Restoration in Order to Reduce Runoff Velocity 

River Regulation 

Drainage 

Soil Sealing 

River restoration 

Canalization 



Different Levels of Reaction: Reduce Global Warming 
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Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Resilience can be Comprehended as the Capacity of a System for Short-Term Return to 
Previous Attractor States. 

Adaptability can be Comprehended as the Capacity of a System for Long-Term „Emergent 
Self-Organized Development“. 

Network cohesion is a natural product of long-term „emergent self-organized 
development“, following „basic systems orientors“. 

A Loss of Network Cohesion Initially Reduces Resilience as well as Adaptability. 
 

4 Basic Hypotheses (from the ecosystem viewpoint) 

Checked by Visiting Ecosystem Theories 



Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Cohesion in Ecosystem Development 
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Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Loosing Cohesion in Ecosystem Development 



Indicator 
Variable 
Orientor 

Time 
Maturity 

Developmental state 

Emergent 
State 
Attractor 
 
 
Maturity 



Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Resilience 
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A system is resilient  

if it is able  

to reorganize  

after a disturbance  

and to remain  

in the previous  

basin of attraction. 

 

„Tolerant and dynamic understanding of stability“ 
 
Indication:  
 
(a) Amount of disturbance a system can absorb    
     without shifting into an alternative regime. 
     (Walker et al. 2006) 
(b) Ability of ecosystems for self-organization 
(c) Return time (Pimm 1996) 

Disturbance 



Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 
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Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

A Case Study 



Case studies 
wetland retrogression 

MÜLLER, FR., J. SCHRAUTZER, E.-W. REICHE & A. RINKER (2006): Ecosystem Based Indicators in Retrogressive  
Successions  of an Agricultural Landscape. In: Ecological Indicators Vol. 6, 63-82  

http://www.elsevier.com/wps/find/journaldescription.cws_home/621241/description
http://www.elsevier.com/wps/find/journaldescription.cws_home/621241/description
http://www.elsevier.com/wps/find/journaldescription.cws_home/621241/description
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Ecosystem Indicators for Wet Grassland Ecosystems 
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Costs of flood 2013:  
13 Billion Euros 
 
Payment  
for ecosystem services  
as a „resilient“  and  
„adaptive“solution? 



Resilience?    Is there a way back? 
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Ecosystem 
integrity 

A potential qualitative estimation of integrity and resilience 

Time 

Alder carr 

Wet meadow 

Reversible change 

Irreversible changes 

Return is possible 
only with extreme  

measures 
(back to start /  

back to new attractor) 

Resilience 

Potential path to adaptability 



Returning to real life and the June flood in 2013 



Loosing Network Cohesion  Unsustainable Land Use 

Sealing Surfaces 
Accelerating Discharge 
Straigthening Rivers 
Restricting Floodplains 

Polluting Air 
Emitting CO2 

Spoiling Energy 
Changing Landscape Structures 

Neglecting Site-Adequate Land Use 

Neglecting Scale-Adequate Activities 

Neglecting Natural Process Rates 
Decoupling Cohesion 

between 
Human and Environmental Systems 
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High River Water Level 

Short Term Scale 
(Days) 

Time 

Different Levels of Reaction: Different Spatio-Temporal Scales 

Human-Environmental Systems  
have not been Resilient 

Short-Term Events have had 
Extreme and Destructive Impacts 
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They are related to Several 
Spatio-Temporal Scales 

local 
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national 

global 
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Different Processes 
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Reorganize the Short Term  Initital Conditions 

Reorganize the Long  Term  Initital Conditions 

Resilience      

Adaptability  

Re-Coupling of 
Non-Coherent 

Land Use 



Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Ending with an Undelicate  Example: Resilience of Non-Resilience 



Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Grimma 2002 

Grimma 2013 

WALKER et al. 2006: 
Resilience = Ability for learning and adaptation  



Resilience and Adaptability as Consequences of Self-Organized Processes in Ecosystems 

Thank you for the attention 


