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Tree Diversity Analysis: 
Application to sentinel landscape data 
 
Introduction to BiodiversityR 



How to measure diversity? 

• Richness: species number 
• Diversity: richness and evenness 
• Sample size effects (hierarchical 

structure)  
• Differences in species composition: 

ordination and cluster analysis  
 
 



Diversity: richness and evenness 
Less diverse More diverse 

richness 

evenness 



Rényi diversity profiles 
• One of several methods for 

diversity ordering 
• Considers richness and evenness 
• Based on proportional abundance 

for each species 
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Rényi diversity profiles 
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Scale parameter changes influence of richness 
and evenness on diversity measurement 
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Rényi diversity profiles 
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Rényi diversity profiles 
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but with lower evenness  
than a second community 



Rényi diversity profiles 
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Kindt R, Van Damme P, Simons AJ. 2006.  
Tree diversity in western Kenya: using profiles to characterise 
richness and evenness.  
Biodiversity and Conservation 15: 1253-1270. 
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Rényi evenness profiles 

• Based on shape of diversity 
profiles: when richness is equal 
then differences in diversity reflect 
differences in evenness 

• Expansion of measurement of 
evenness of Shannon index 

• Transforms evenness defined for 
Hill diversity series 
 

0ln HHE −= αα



Rényi evenness profiles 
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Species accumulation curves 

Kindt R, Van Damme P, Simons AJ. 2006. Patterns of Species Richness at 
Varying Scales in western Kenya: Planning for Agroecosystem Diversification. 
Biodiversity and Conservation 15: 3235-3249. 
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Analysis of differences in species 
composition 

• Diversity only depends on 
frequencies, not on identities of the 
species 

• Various ecological distance 
measures for pairwise differences in 
species composition 

• Various ordination and cluster 
methods to summarize or analyze 
distances 

Kindt R, Van Damme P, Simons AJ, Beeckman H. 2006. Planning tree species 
diversification in Kenya based on differences in tree species composition 
between farms. I. Study of Tree Uses. Agroforestry Systems 67: 215-228. 
 



A B

C

Euclidean distance often problematic 
for species composition 

A B C 



BiodiversityR 
A free manual 

and software for 
biodiversity and 
community 
ecology analysis 





http://cran.r-project.org/web/packages/BiodiversityR/ 

http://cran.r-project.org/web/packages/vegan/ 

















𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵.𝐵𝐵𝐴𝐴𝐴𝐴𝐵𝐵 = 𝜋𝜋 𝑟𝑟2 

𝐶𝐶𝐴𝐴𝐶𝐶𝐶𝐶𝐶𝐶.𝐵𝐵𝐴𝐴𝐴𝐴𝐵𝐵

= 𝜋𝜋 
𝐴𝐴1 +𝐴𝐴2

2

2
 





All trees, basal area 

CA = DD: NO TREES 



All trees, crown area 



FIREWOOD 

Frequencies calculated from basal area 

CHARCOAL TIMBER 

FODDER SHADE LIFE FENCE 



FIREWOOD 

Frequencies calculated from crown area 
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AUC = 0.8775 

Ensemble suitability modelling 
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Ensemble = (weighted) average of different 
Modeling algorithms such as random forests 
(RF), Maximum Entropy (MAXENT) or Support 
Vector Machines (SVM, SVME)  



VECEA: A higher resolution map for 7 countries in eastern Africa 
(Ethiopia, Kenya, Malawi, Rwanda, Uganda, Tanzania  and Zambia) 

http://www.vegetationmap4africa.org  

Application domains: 
• Climate change modelling 
• Species selection 
• Seed source selection 
• (agro)ecological zonation 
• Protected area evaluation 
• Species distribution 

mapping 

http://www.vegetationmap4africa.org  

http://www.vegetationmap4africa.org/
http://www.vegetationmap4africa.org/
http://www.vegetationmap4africa.org/
http://www.vegetationmap4africa.org/


Seed sources and seed zones 
http://www.vegetationmap4africa.org  

http://www.vegetationmap4africa.org/


Agroforestry Species Switchboard 
http://www.worldagroforestry.org/our_products/databases/switchboard 
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