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Alpha, beta and gamma diversity

(halpha) diversity
Å number of species in the sample

(ɹgamma) diversity
Å number of species in the region, 

dataset

(̡beta) diversity
Å change in species composition 

among samples
Å compositional heterogeneity of 

the datasetRobert H. Whittaker
© Cornel University Library



Jurasinskyet al. (2009) Oecologia



Tuomisto(2010a, 2010b) Ecography



Anderson et al. (2011) Ecology Letters

Legendre & De Cáceres(2013) Ecology Letters



Whyto study beta diversity?

Possibilityto infer processes of community assembly from 
observed pattern of species distribution
Å ecologists are like detectives ςobserving criminal scenes (nature), 

collecting evidence (describing patterns) and reconstructing how did the 
crime happen (processes)

http://www.fictw.com



niche processes dispersal processes

Community assembly



Explanation of community spatial distribution



may be everything is just dispersal...

Explanation of community spatial distribution



1. generation 1 000. generation 2 000. generation

4 000. generation 10 000. generation

model based on Smith & Lundholm(2010) Ecography



Succession on football stadium in Brno

2009© Google Earth



Succession on football stadium in Brno
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Succession on football stadium in Brno

2013© Google Earth



Succession on football stadium in Brno

www.idnes.cz



or it could be perfectly explained by 
environment?

Explanation of community spatial distribution

suitable 
habitat



or may be both environment and 
dispersal?

Explanation of community spatial distribution

+



ƻǊ Ƴŀȅ ōŜ ǿŜ Ƨǳǎǘ ƘŀǾŜƴΩǘ ƳŜŀǎǳǊŜŘ 
everything?

Explanation of community spatial distribution

+



variation 
explained by 
environment

species 
composition

environmental 
data

(e.g. pH)

RDA, CCA

Partitioning of beta diversity among environmental and spatial 
variables



variation 
explained by 

space

species 
composition

spatial variables
(e.g. PCNM)

RDA, CCA

Partitioning of beta diversity among environmental and spatial 
variables



PCNM variables generated from grid data



PCNM as a 
kaleidoscope...

http:// wikimedia.org

http:/ /www.amazon.com

http://wikimedia.org/
http://www.amazon.com/
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Partitioning of beta diversity among environmental and spatial 
variables

variation 
explained by 
environment

variation 
explained by 
space

[a] [b] [c]

niche-based 
processes ([a]+[b])

dispersal-based 
processes ([c])



Niche vs neutral processes in Gutianshanforest dynamics plot

Legendre et al. (2009) Ecology



Niche vs neutral processes in Gutianshanforest dynamics plot

Legendre et al. (2009) Ecology



Chang et al. (2012): LienhuachihSubtropical 
Evergreen Broadleaf Forest Dynamics Plot: Tree 
Species Characteristics and Distribution Patterns. 
Taiwan Forestry Research Institute.

Lienhuachih Forest Dynamics Plot (25 ha, Taiwan)



[a] = 
0.011

[b] = 
0.234

[c] = 
0.408

Unexplained (residual) = [d] = 0.346

Gutianshan(China) Lienhuachih(Taiwan)

only 
topography



[a] = 
0.011

[b] = 
0.234

[c] = 
0.408

Unexplained (residual) = [d] = 0.346

[a] = 
0.017

[b] = 
0.473

[c] = 
0.170

Unexplained (residual) = [d] = 0.340

Gutianshan(China) Lienhuachih(Taiwan)

only 
topography

topographyand soil (16 variables, 
including C, N, C/N, pH, K, Ca, Mg, Fe, 
Mn, Cu, Zn and P, water content and 
texture)



Chang et al. (2013) Ecology



Case study: beta diversity in forest vegetation
along gradient of elevation in Taiwan

elevation



Distribution of localities in Taiwan



Sampling

Vegetation data: 
- woody species (DBH > 1 cm)

Environmental data:
- topography (slope, aspect);
- soil properties (rock/soil ratio, soil 
depth)
- soil chemistry (pH, conductivity, C, 
N, Ca, Mg, K, Fe and P-PO4

3-)
- canopy fish-eye photography

Sampling time:2012-2013




