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Appendix 16  Extracts from CCA results summary log and description of 
calculation of explained variance 

Two extracts from the summary log produced by a canonical correspondence 
analysis (CCA ) calculated in the computer programme CANOCO as described in 
Chapter Five.  The summary log describes the data input and calculations used to 
produce the graphical output presented in Figure 5.10.  Each of the numbered 
sections of the log is described in turn (ter Braak and Šmilauer, 2002).  A description 
follows each extract describing the calculations made to produce Table 5.7. 

Species data       : C:\My Documents\barbra\nine species\flowerheads.dta  …….….� 
Covariable data    : C:\My Documents\barbra\nine species\presabs.dta  
Environmental data : C:\My Documents\barbra\nine species\physical.dta  
 

Number of samples              40 …………………………………………....� 
Number of species               9 
Number of occurrences         121 
No. of  covariables :       9 
No. of environmental variables :     5 
 

No interaction terms defined ………………………………………………………. �  
No transformation of species data  
No species-weights specified 
No sample-weights specified 
No downweighting of rare species 
 

**** Summary ****  
Axes                                      1      2      3      4  Total inertia ...� 
Eigenvalues                       :   0.230  0.109  0.019  0.012    1.330 
Species-environment correlations:  0.901  0.861  0.644  0.622 ……….……….� 
Cumulative percentage variance 
    of species data:     44.4   65.5   69.1   71.3 ……………...…� 
    of species-environment relation:  61.8   91.2   96.2   99.3 ………….……..� 
 

Sum of all eigenvalues                                        0.519 ……... � 
Sum of all canonical eigenvalues                                     0.373 ….…...	 
 

The sum of all eigenvalues is after fitting covariables.  Percentages are taken with 
respect to residual variances i.e. variances after fitting covariables. 
 

�   the names and locations of the data files used in the calculation are identified:  
Species data = number of flowerheads per species in each of the recording quadrats 
Covariable data = presence or absence of each species in the recording quadrats 
Environmental data = measured physical environmental variables in each of the 
recording quadrats.  

�  the number of variables within the data sets is presented: 
Number of samples = 40 quadrat blocks 
Number of species = 9 
Number of occurrences = 121 records in the matrix of 9x40 cells 
Number of covariables = 9 species, either present or absent 
Number of environmental variables = 5 measured physical variables 
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� defines the options selected when setting parameters of the analysis – in this 
example the default option were selected as the data were not transformed 

�  total inertia = the total variance in the species data 
      eigenvalues measure the importance of each of the axes (values between 0 and 1)  

� species environment correlation measures the strength of the relationship between 
species and environment for a particular axis and it does not follow that a high 
correlation means that a high amount of the species data is explained by the 
environmental values 

� percentage variance of species data is given cumulatively and is derived from  
� the sum of all eigenvalues  

� percentage variance of species environment relation is given cumulatively and is 
derived from 	 the sum of all canonical eigenvalues 

When a covariable is used in the CCA the difference between � the total inertia and 
� the sum of all eigenvalues is used to calculate the percentage variance in species 
data described by the covariable.  In this example: 
((1.330 – 0.519) /1.330)*100 = 60.98 (Table 5.7) 

The percentage variance in species data described by the environmental variable, the 
physical environment, is calculated from 	 the sum of all canonical eigenvalues.  In 
this example: 
(0.373/1.330)*100 = 28.05 (Table 5.7) 
 
Supplementary variables:\MyDocuments\barbra\ninespecies\chemical.dta ……......� 
No. of environmental variables :     6   
 

**** Summary **** 
Axes                                      1      2      3      4  Total inertia 
Species-environment correlations: 0.910  0.923  0.652  0.681 
Cumulative percentage variance 
    of species data:     44.4   65.5   69.1   71.3 
    of species-environment relation: 59.0   90.7   95.5   98.9 
 

Sum of all eigenvalues                                     0.519 
Sum of all canonical eigenvalues                                   0.398 ………..	 
 

The sum of all eigenvalues is after fitting covariables.   Percentages are taken with 
respect to residual variances i.e. variances after fitting covariables. 
 

The additional variance in species data described by � the supplementary variable, 
the chemical environment, is calculated from 	 the sum of all canonical eigenvalues.  
In this example: 

(0.398/1.133*100 = 29.92 (Table 5.7)  
 


