States and Transitions
· Plant Community Succession 
(Initial Ideas – F.E. Clements)

· Plant Community Succession
(Initial Ideas -- Clements)
· Problems with Succession Model
· Multiple pathways of succession
· Multiple stable vegetation types
· No single and certain end-point
· State and Transition Models
(1989 – Westoby, Walker, and Noy-Meir

· States and Transitions depend on biotic & abiotic conditions
· States are relatively stable, but some states are more stable than others 
· States and stability depends on factors such as elevation & climate 
· Grazing  --  reduces likelihood of fire 
· Thresholds = transitions that are nearly irreversible & sometimes unpredictable
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· The information required to develop these models: 
· potential alternative vegetation states on a site
· potential transitions between states 
· opportunities to achieve favorable transitions between vegetation states and hazards to avoid unfavorable transitions 
· Rangelands are Dynamic!
· But, dynamic patterns can be describe in state and transition models
· We manage transitions
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