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Mechanistic prediction of ecosystem structure and 

function 

Includes ecology for ecology’s sake 

Global and general 

How: Concept 
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Model functional groups, not species 

Feeding mode: Herbivore 
Metabolism: Ectotherm 
Reproduction: 
Semelparous 
Mobility: Mobile 

Carnivore 
Endotherm 
Iteroparous 

Mobile 

Omnivore 
Endotherm 
Iteroparous 

Mobile 

How: Function 
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How: Stock dynamics 

Terrestrial 

Marine 

Smith et al. 

(2013) 

Biogeosciences 
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How: Cohort 
dynamics 
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Running the Model... 
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Results Ecosystem responses to 
perturbation 

Newbold et al., (in prep.) 
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Newbold et al., (in prep.) 

Grey plants 
Red – carnivores 
Green – 
herbivores 
Blue - omnivores 

Red = trophic level 
Blue = body mass range 
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  Pristine 

  Impacted 

Effects of protected area configuration 
on community composition 

Simulation setup – grid extent of 1 x 1 deg of 10 x10 cells (centred at 0.5 N and 38 deg 
E – nr Meru in Tanzania) 
 
 
Simulate the effects of different configurations of protection and conversion along 3 
the dimensions of: spatial configuration, area of exploitation within the grid and the 
intensity of that exploitation. 
 
 
Use the model to explore the effects of these ‘scenarios’ on whole community 
properties: trophic structure, biomass structure functional diversity, within 
protected and exploited cells. 
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50% protection 

25% 

Impact of Intensity of disturbance 

100% 

PA block       PA scattered                        PA block         PA scattered 
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Conclusions 
-  The Madingley Model represents ecology on land and in 
the sea 
-  Cells can be disturbed in terms of removing natural 
vegetation 
-  The results in new emergent in terms of communities and 
their biomass 
-  This provides proxy values that might equate to protected 
areas 
-   These theoretical results can be tested against the real 
world findings of others 
 


