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EQUILIBRIUM SYSTEM DYNAMICS  

  

CLEMENTS (1916) 

 ÖÅÇÅÔÁÔÉÏÎ ÁÓ Á Ȭsuperorganismȭ ÄÅÔÅÒÍÉÎÅÄ ÂÙ ÃÌÉÍÁÔÅ 

succession was predictable and had a predetermined outcome 

vegetation change was an autogenic process driven by succession 

 

 
DYKESTERHIUS (1949, 1958) 
 
concept of functional edaphic units 

plant community/soil combination resulted in a unique (range) site 

ÅÓÔÁÂÌÉÓÈÅÄ ÃÏÎÃÅÐÔ ÏÆ ȬÄÙÎÁÍÉÃ ÅÑÕÉÌÉÂÒÉÕÍȭ 

described in terms of species dominance 

 

( from Brown and Tugel 2001) 



NONEQUILIBRIUM SYSTEM DYNAMICS 
 

HOLLING 1973: RESILIENCE AND STABILITY 

MAY 1977: THRESHOLDS AND BREAKPOINTS 

WESTOBY et al 1989: STATE AND TRANSITION 

STRINGHAM et al 2003: DEFINITIONS & STRUCTURE 

BRISKE et al 2008: RESILIENCE & S&T 

multiple steady states-structural dominance, function may change 

thresholds-point of entry into new domain (state) 

hysteresis-lag times, failure to return to original system 

feedbacks-positive feedback accelerates change 

     negative feedback suppresses change 

 ( from Brown and Tugel 2001) 



VON BERTALANFFY 1968 

HOLLING 1973 

MAY 1977 

WESTOBY et al 1989 

STRINGHAM et al 2003 

BRISKE et al 2008 
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ECOLOGICAL SYSTEM DYNAMICS 

competing paradigms 



·Archer (1989) ɀ Domain changes from herbaceous 
dominated to woody dominated 
·Friedel (1991) Thresholds 
·Olivia et al. (1998) ɀ Patagonia 
·West (1999) - Successional change in sagebrush steppe 
·Stringham et al. (2003) 
·"ÒÉÓËÅ ÅÔ ÁÌȢ ɉΤΡΡΪɊ$ÅÖÅÌÏÐÉÎÇ ÒÅÓÉÌÉÅÎÃÅ ÂÁÓÅÄ 34-ȭÓ 
·Bestelmeyer et al. (2009) Development and application 

 

Many others 
 



STATES  

STATE - a recognizable, resistant and resilient complex 
of two ecosystem components, the soil base and the 
vegetation structure 
 

Ɇsoil - developed through time from specific parent  
 material, climate, landscape position and  
 interaction with biota  

  - ÄÅÔÅÒÍÉÎÅ ÔÈÅ ÓÉÔÅȭÓ ÃÁÐÁÂÉÌÉÔÙ 

  - interaction between soil and vegetation 
determines functional status of site and inherent 
resistance to change 

   
Stringham, et al., 2003 
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TRANSITIONS  

TRANSITION - the trajectory of a change  

 - change is precipitated by natural events,   
 management actions, or both 

 - degrades the integrity of one or more of        
 the ÓÔÁÔÅȭÓ ÐÒÉÍÁÒÙ ÅÃÏÌÏÇÉÃÁÌ ÐÒÏÃÅÓÓÅÓ     
 beyond the point of self repair  

THRESHOLD- boundary in space and time 
 between two states 

   - irreversible for practical purposes without           
 input of outside energy 
          

   

Stringham, et al., 2003 


