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ABSTRACT 
A new diversity index for quantifying the ecological status of any ecosystem was proposed, 
which was derived from the represented species abundance data. In situations where there is 
only the data of species or genus abundance is available, the new index is helpful by 
responding to altered community structure and also to the diversity. This index was derived 
from mathematical normalization technique, wherein the sum of proportions of all the 
represented species abundance to the maximum abundant species. The index value can range 
from zero to maximum (n). Though this index was initially designed to assess species 
diversity, the implications of this index can be extended in delineating the resilient species 
and dominant species in any ecosystem. Moreover this simple index can be derived with 
minimum computational efforts and can be applied universally irrespective of the 
geographical region, the ecosystem and the community.  
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INTRODUCTION 
A diversity index is a mathematical 

measure of species diversity in a community. 
The species diversity was considered as 
‘biodiversity’ by Rosen in 19851, which 
quantifies the ecological status of different 
systems by considering the species 
abundance2. Many diversity indices are 
widely used in environmental monitoring3,4,5. 
There are several traditional diversity indices 
put forth by different workers for estimating 
the diversity, of which the most widely 
applied ones for determining the 
environmental quality of an ecosystem are 
Shannon-Weiner diversity index6 (H'= -∑ pi 
ln pi , where pi is the proportion of the total 

number of individuals belonging to  
species i), Simpson’s diversity index7 
(D=1/∑ pi

2, where pi is the proportion of the 
total number of individuals belonging to 
species i), the Berger-Parker Dominance 
Index8 (the fraction of the total individuals in 
the most common species; Total species 
richness9 (E = H'(ln ST)-1, where ST is the 
species richness count) and some modified 
versions of the these indices. Because of the 
superfluous diversity indices and their 
conflicting behavior, some authors10 even 
concluded that, the concept of diversity is 
meaningless. The problem with these 
traditional indices were summarizing the 
information about relative abundance of 
species within a community or sample, 
ignoring the degree of difference between * Author for correspondence 
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species11.  Hence, in this paper an attempt is 
made to develop a single heterogeneous 
diversity index considering number of 
different kinds (species) of animals that 
occur in an area or sample as the diversity. 
Thus developed index fulfills the objectives 
of most of the traditional diversity indices 
derived using the species abundance data.  

MATERIAL AND METHODS 
Considerations for development of index 

For determination and comparison of 
diversity in biotic community and hence the 
environmental quality, a diversity index was 
developed. In most of the environmental 
biomonitoring and survey the data obtained 
at stations considered in the study area at a 
given time, the species presence and 
abundance both varies from none to a 
maximum, ie. species ‘a’ is present in one 
station at its maximum representation but in 
another station, its representation may be nil. 
Such a data needs to be normalized before 
taking directly into calculation of the index. 
Hence this index was generated by a simple 
mathematical normalization technique of the 
abundance data. Higher index value was 

considered as better diversity and hence 
better is the environment supporting diverse 
organisms. 

The index can be derived as,  




n

i maxPi
Pi

1
 

Where, 
Pi = is the abundance of i th species at a 

time or at different locations 
Pimax = is the maximum population of i th 

species at a times or at different locations 
Index calculation   

The new diversity index can be 
calculated as follows by considering a set of 
data given in Table 1. For the convenience 
and easy understanding, a data set of species 
a, b and c was considered. And also these 
three artificial communities with following 
combination of arbitrary species abundance 
data sets addresses the solution for possible 
overlapping of the index values for different 
combination of species abundance data. 

Table 1. Species abundance data of species a, b and c and index values. 

Sampling 
Nos.  Station 1 Station 2 

  a b c Index Value a b c Index Value 

1 3 3 3 3.00 1 1 1 3.00 

2 3 3 0 2.00 3 1 2 2.00 

3 3 3 1 2.33 3 0 1 1.33 

4 3 3 2 2.67 3 2 3 2.67 
 

A sample calculation of index for station 1 is as follows,  
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Thus the calculated results for first sampling 
effort suggest that the first station is more 
diverse than the second. And hence the 
station S1 can be considered as ecologically 
more stable than station S2. 

RESULTS AND DISCUSSION 
Comparison of Index values between 
locations  

When the index values for two or more 
stations have to be estimated and compared, 
then one can get same index values for 
different set of species abundance data. 
There can be two possibilities of getting 
same index value for different abundance 
data. Such discrepancies can be overcome by 
following modification in the calculation.  
(a) Same index values for different set of 
species abundance values   

If stations with same index value have to 
be compared, the exercise of calculating the 
index is continued by excluding the 
maximum species abundance value and 
recalculating the index.  

In the second sampling effort of the 
arbitrary data sets, the index values of 
station 1 and station 2 are same (i.e., 2.00). 
In such cases, the index should be 
recalculated by excluding the more abundant 
species (i.e., species ‘a’ has an abundance of 
3 individuals) and recalculating the index for 
the remaining. By doing so, we get the index 
values for those two stations as 1.00 and 1.5 
respectively indicating the station 2 is more 
diverse than the station 1 for that sampling 
effort. In other words, diversity in station 1 
is contributed by two species representation 
among the three species, whereas the 
diversity in station 2 is contributed by all the 
representing species. Hence station 2 is more 
diverse than station 1. 

(b) Same index values for set of maximum 
values of species abundance  

If two stations have equal representation 
of all species in a sampling effort (first 
sampling data in the example; 3, 3, 3 and 1, 
1, 1), then the index value of both stations 
become same. Though such a representation 
of species can happen very rarely in natural 
condition, can not be ruled-out. Such data 
can be handled by calculating the index and 
multiplying the value with maximum species 
abundance at corresponding stations. By this 
exercise we will get the station with 
maximum species abundance as more 
diverse station. In the example considered 
above, station 1 has a greater diversity than 
station 2. 

CONCLUSION 
Different indices either give weightage 

based on the expert opinion or assigning 
weightage based on the analysis of large sets 
of historic data. It is highly likely that such a 
weightage will give biased results. Unlike 
other diversity indices and scoring system, 
this diversity index gives equal weightage to 
all represented organisms by normalizing the 
data. This will help to understand the 
predominance of any particular species’ 
presence or abundance over others. Hence 
this index gives equal importance to the 
presence and abundance of represented 
species in a sampling effort. 

The values of proposed index ranges 
between ‘zero’ to a maximum of ‘n’ (the 
total number of represented species in an 
sampling effort). The index value can be 
zero only when none of the species under 
consideration is represented in abundance at 
one sampling. The index value will be 
maximal, when all the species under 
consideration are represented equally in 
abundance at one sampling. Whereas other 
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indices and scoring systems, the diversity 
index values are either reduced to scale of 0 
to 10 or 0 to 100, which is again based on 
expert opinion or some mathematical 
calculations from historic data.  

The whole number in the index value is 
an indicator of certainty of the minimum 
number(s) of species being represented 
among the species under consideration and 
the fractional part of the index value is of the 
abundance of remaining species. This kind 
of relating the index values directly to the 
species represented is not possible in other 
cases.   
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