

    
      
          
            
  
Welcome to DiversityCalculator!

The goal of this plugin is to facilitate estimation of biodiversity given a set of polygons containing the areas that you want to estimate diversity for and a set of points where each point represents a single species observation.

The polygon layer must have at least one string field that contains a category name.  This could be a unique identifier, in which case diversity indices will be calculated for each polygon.  Alternatively it could be a field used to classify the polygons into categories. For example you may have 30 polygons that are classified into three different elevational ranges, Low, Moderate, and High.  In this case the observations will be pooled over all the polygons with the same category and one set of diversity indices will be calculated for each unique category.

The point layer must contain at least one string field holding the species name.  It is important that the spelling is correct or they will be considered 2 different species.  The number of observations for each species within a single category will be used to calculate the diversity indexes [https://en.wikipedia.org/wiki/Diversity_index] .




Diversity Indices

The choice of which diversity index [https://www.researchgate.net/publication/265172267_Choosing_and_using_diversity_indices_Insights_for_ecological_applications_from_the_German_Biodiversity_Exploratories] to use is a loaded topic in ecology.  The purpose of this plugin is to provide a method for calculating the different indices.  It is up to the user to understand the advantages and disadvantages of the different indices and determine which is best for them.


Species Richness

Species Richness (R) is simply the number of unique species observed.  While Richness is an important component of biodiversity it does not provide the full picture.  Consider 2 areas, each of which has 1000 observations of 10 different species.  Each has species richness of 10 but what if one of thse had 900 observations of a single species and 3 of the 10 species had a single observation.  This area is pretty well dominated by a single species. Is it more or less diverse than the second area which also had 10 species but each of the 10 species had 100 observations making them very evenly distributed.




Species Evenness

Species Evenness (J’) is a measure of how evenly distributed the number of observations for each species are.  It provides a critical second element of biodiversity that is not encapsulated in species richness.  Most other diversity indices are attempts at providing a single number that reflects both species richness and species evenness, but there is a specific definition for evenness.

[image: _images/evenness.png]
Where H’ is the Shannons diversity index.  Evenness is therefore the proportion of the measured Shannons diversity, relative to the maximum possible value for Shannon’s diversity given the species richness (the natural logarithm of richness [ln R]).

Species evenness ranges from 0 to 1 and one only occurs when all species have the same number of observations.




Shannon’s Diversity Index

Shannons Diversity Index (H’) has its roots deep in information theory. It is an estimate of entropy or information content.  Nevertheless it is relatively simple to calculate and ecologists have found it useful because it incorporates both richness and evenness.  The maximum value for Shannons diversity index occurs when all species have the same number of observations (Evenness = 1.000).  When that occurs, the value of H’ will be equal to the natural logarithm of species Richness.  Increasing either richness or evenness will result in increased H’

Shannons diversity index (H’) is calculated according to the following formula:

[image: _images/shannons.png]
where pi is the proportion of the total observations for each species.




Simpsons Diversity Index

Simpsons Diversity Index (D) is very similar to Shannons Diversity Index.  It is calculated according to the following formula:

[image: _images/simpsons.png]
where pi is the proportion of the total observations for each species.

Although the calculation of Simpsons is similar to Shannons, the properties and interpretation are quite different.  Simpsons diversity index is interpreted as the probability that two independent observations would be the same species.  Therefore Simspsons Diversity Index actually decreases with more biodiversity.  Because this is a bit counterintuitive several inverse transformations have been proposed.

The Inverse Simpsons index is equal to 1 / D . It has a maximum value that is equal to species richness when there is an evenness of 1.

The Gini-Simpson index is equal to 1 - D . It can be interpreted as the probabiility that any two independent observations will be different species.






Using the plugin

To use this plugin simply go to the QGIS plugin managerand install it on your system just like any other QGIS plugin.  You will see a toolbutton in the plugins toolbar with the following image.

[image: _images/icon.png]
After clicking this toolbutton the following dialog will appear

[image: _images/dialog.png]
Choose the layer that you want to use as the polygon layer and the field that defines the category.

Next choose the layer containing the species occurrence points and the field that contains the name of the species observed at that point.

Click OK and you will see a table similar to the one below.

[image: _images/results.png]
Note that you can expand each entry to see the raw data that was used to calculate each estimate of diversity.







Indices and tables


	Index


	Module Index


	Search Page








            

          

      

      

    

  

    
      
          
            

Index



 D
 | P
 | S
 


D


  	
      	Diversity Indices


  





P


  	
      	point layer


  

  	
      	polygon layer


  





S


  	
      	Shannon's index


      	Simpson's index


  

  	
      	Species evenness


      	Species richness


  







            

          

      

      

    

  nav.xhtml


    

      Table of Contents



      

        		

          Welcome to DiversityCalculator!

        



      



    

  

_images/evenness.png





_static/plus.png





_images/icon.png





_static/file.png





_images/dialog.png
Q Diversity Calculator X

Polygon Layer:
[ © dwersty_palygons [epsc:4326] =l
Category Field:

[ =l
Point Layer:

" diversity_data diversity_points [EPSG:4326] ~ |
‘Species Field:






_static/minus.png





_images/simpsons.png





_images/results.png
Q

Name Count Richness  Evenness Shannons _Simpsons
» Barrancas del Cobre 50 4 0587 0814 0578
» Cumbres de Monterrey 50 4 0978 1356 0265
» Cuatrocienegas 50 5 0547 0.881 0554
» Sierra Gordo. 50 4 0587 0814 0578
» Costa Jalisco 50 4 0944 1308 0283
» Sierra Monarca 50 5 0715 1151 0386
~ Nevado de Toluca 50 5 0507 0817 0582

PIPO 9

PUE 37

PIMU 2

PILA 1

pIcO 1
» Tierra Caliente 50 4 0919 1273 0302
» Mexico Volcanes 50 4 0728 1010 0452
> Isthmus 50 4 0879 1219 0334
» Sierra Norte 50 5 0645 1039 0444
» Usumacinta 50 4 0876 1214 0338
» Calakmul 50 4 0858 1190 0341
» Cabo Pulmo 50 5 1000 1609 0200
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