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Scale in ecology
“Investigators addressing the same questions 
have often conducted their studies on quite 
different scales. Not surprisingly, their findings 
have not always matched, and arguments 
have ensued.”

- J. Wiens (1989)

e.g. changing spatial scale 
can change variation 
within/between samples



Practicalities for invasion biology

•Understanding distributions
•Spread
•Conservation

•Communicating risk
•Maps
• Indicators
•Prioritisation

•Understanding patterns
•Species richness
• ‘Impacts’ 



Scale in British/Irish plant recording
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Changing recording 
practices relate to scale



Understanding (recorded) distributions

10 km 1 km

Fallopia japonica



Understanding (modelled) distributions

Beerling et al. 
(1995)

Pescott et al. 
(unpubl.)



Some typical measures

Hartley & Kunin (2003)

‘Extent of 
occupancy’ (EOO)

Σ = ‘Area of 
occupancy’ (AOO)



Invasive alien plant ‘indicators’

•Measure indicating some aspect of the 
environment

•A proxy for ecological ‘quality’

•Mark Hill et al. (2009) considered an 
occupancy indicator as a proxy for impact in 
the UK



•Area (>10%) and count based

Invasive alien plant ‘indicators’



Rates of change: F. japonica

10 km
1 km



Evaluating spread for prioritisation

• EPPO paper

• Azolla filiculoides (GBIF map) as an example?



Evaluating spread for prioritisation



Evaluating spread for prioritisation
Azolla filiculoides

gbif.org



Impacts can be hidden by scale

• Maskell et al. (2006)
• Weak negative relationship between changes 
in alien cover and native diversity.
• Invaded communities different

• Thomas & Palmer (2015)



Impacts can be hidden by scale

• Maskell et al. (2006)
• 25 m plots paired over time within 1 km 
squares

• Thomas & Palmer (2015)
• Plots not paired, all changes averaged to 1 km



Disregarding 
scale can…

…hinder 
communication

…create confusion 
(and conflict)

…affect decision making …result in different 
patterns

Disregarding 
scale can…


