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Scaling Issues and LUCC
Scale in biophysical systems

 Different biophysical processes operate on different spatial 

and temporal scales

Cellular functions: micro-scale, rapid processes

Predation: meso-scale, moderate processes

Continental drift: macro-scale, slow processes



Biophysical scales

O’Neill, et al. 81
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Landscape process scales

Ostrom, et al. p. 26
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Scaling Issues and LUCC
Scale in biophysical systems

 The scale of observation of LUCC influences the pattern 

perceived

This applies to the temporal interval between 

observations…

… and to the spatial resolution of LUCC



Temporal interval between 

observations

O’Neill, et al. p. 84



Spatial resolution of observation

Gibson, et al. p. 219
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Scale in social systems

 Social processes also operate on different scales

Individuals make land use decisions…

…in a social context of households and firms…

…which in turn face community circumstances and 

competitive markets…

…in part influenced by nation-states and foreign interests
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Scale in social systems

 Social processes also operate on different scales

Note that scales for specific social processes may not 

correspond to scales for key biophysical processes

Further, data for biophysical and social processes may 

not be available for the same units or time intervals
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Scale and Analysis of LUCC

 Scales of biophysical and social systems

Scale issues make LUCC analysis with biophysical and 

social data difficult

Even with the same units of analysis for biophysical and 

social data, scale affects conclusions about social forces 

influencing LUCC
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Scale and model results

Veldkamp/Fresco p. 28
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Scale and LUCC Policies

 This raises questions about the scale for policy interventions

Individuals? Firms? Markets? Communities? 

Watersheds? Plant communities? Rare species ranges?
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