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The idea of ecological similarity

Roleček et al. (2010) proposed a modified formula for calculation of similarity between pair of communities (samples, plots, relevés). We derived it from the Sørensen-Dice’s coefficient to be consistent with the concept of similarity frequently used in ecology. The ecological similarity index (ES index) is based on presences (not abundances) of species in compared communities and it exploits information on all species, not only the shared species. The proposed formula for similarity index of relevés A and B is calculated as:

ES index (A, B) = ( 2*c + Σa (mean sim with B) + Σb (mean sim with A)) / ( 2*c + a + b)

where a is the number of species present only in the community A, b is the number of species present only in the community B, and c is the number of species common to both communities. Σa (mean sim with B) summarizes average similarities of each species present only in A (i.e. a species) to all species of B (i.e. b + c). Similarly, Σb (mean sim with A) summarizes average similarities of species present only in B (i.e. b species) to all species of A (i.e. a + c).

The similarities between species are given in an extra matrix of similarities. This matrix may be constructed in any appropriate way to characterize the relationships among species. We suggested two possibilities: (1) matrix of Sørensen-Dice’s coefficient of similarities of species calculated from co-occurrence of the species in a representative database of vegetation plots, 
(2) matrix of similarities derived from the Euclidean distances among species calculated from their Ellenberg indicator values.

How to prepare data for the Excel macro

The macro EcolSimIndex saved in the offered Excel file can calculate the proposed ES index. A table with relevés and species (hereinafter called dataset) in one Excel sheet and a matrix of similarities between species (called Similarity) are needed. 

(1) DATASET:
● species in rows, relevés in columns




● species in an English alphabetical order




● max. 255 relevés in MS Excel 2003

The dataset is prepared at the Excel sheet as follows: each row represents a species, each column represents a relevé; names of species and relevés are placed in the first column and the first row. Presence-absence or abundance data on species may be used but only the information about presence of the species is used in the current formula. Pay attention when more than 255 samples are analysed in the MS Excel 2003 and previous versions because it has only 256 columns. An extended MS Excel (2007) should be used in such case (16 384 columns).

The species in the dataset should be sorted in an alphabetical order according to the English alphabet. Using only the Excel function SORT is not always sufficient because a local setting of Excel often respect the local alphabet which may differ from the English one. [E.g. in Czech alphabet, the letter ‘ch’ is ranked after ‘h’ while it is regarded as two characters ‘c’ + ‘h’ in English.] A certain control is possible through the ‘report’ sheet which is created during the calculation.

(2) SIMILARITY:
● rows as well as columns in an English alphabetical order




● the similarity matrix either at the Excel sheet or in a text file

We assume that the matrix of similarities between species is provided from external sources. Thus, there may be more species in the matrix than in the dataset. Similarly, not all species present in the dataset have to be present in the similarity matrix. However, the rank of species in rows as well as in columns must follow the English alphabetical order. [How to rank columns in Excel: Data > Sort > Options > Sort left to right.]. The decimal point should be used as the decimal separator. The similarities should range from zero to one (do not confuse with ecological distances).

The similarity matrix can be read also from a text file. Data should be separated by the ‘tab’ character and lines should end with the ‘Enter’ character. The decimal point should be used. When using the similarity matrix in a text file, whole address of the file is needed [e.g., C:\Documents and Settings\User\Data\Meadows\SimMatrix.txt]. The number of species included in the matrix is also needed (a higher estimate may be used, i.e. 164 species may be approximated as 200, but not as 160).

Run the macro

First of all, you have to enable the macro. A default security option of Excel is set to a high level; it means only signed macros are allowed to run. Choose Tools>Macro>Security or View>Macros>Security from the upper Excel toolbar and set the security level to medium. Then close the Excel file and open it again. Now, ‘Security Warning’ window should appear whenever you open the Excel file and ask you to enable the macro.

If you are ready to run the computation, make sure of being at the ‘dataset’ Excel sheet. Then choose Tools>Macro>Macros… or View>Macros>View Macros from the upper Excel toolbar. Only one macro is usually available: ‘ThisWorkbook.EcolSimIndex’. Choose it (blue colour) and click ‘RUN’ button. A sequence of dialog boxes will appear:

1) Do you have any prepared matrix of similarities between species?

> YES/NO

If YES: 2a) Is the matrix paste on an Excel sheet? 


 (Alternatively, the matrix can be saved in a text file.)


> YES: Enter the name of Excel sheet: ___________________



> NO: Enter the full address of the text file: ____________




+ Enter a number of species in the matrix: ____________

If NO: 
2b) Similarities between species will be calculated using Sørensen-Dice's index. Do you want to print out values of the S.-D. index to a new Excel sheet? Remember that the common Excel has only 256 columns! > YES/NO

If the matrix of similarities is loaded from a text file, a small part of the matrix is printed into the report sheet for control. If the matrix of similarities is not available from an external source, the macro calculates the similarities between species from the analysed dataset.

Then the macro searches for species of the dataset within species of the similarity matrix and prints out the missing species into the report sheet. A correct fit of species depends on the alphabetical order as well as the exact spelling. The macro does not check a repeated input of species.

The calculation may be stopped by a key combination Ctrl + Pause/Break.

The macro itself may be edited in Visual Basic for Applications, called by Alt + F11 or via Tools>Macro>Visual Basic Editor.
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