
1. Chao1 index 

It is a non-parametric estimator of the number of unobserved species in a sample. 

The Chao1 index estimates total species richness based on the number of species that 

occur only once (singletons) and twice (doubletons) in the sample[1]. The formula for 

calculating the Chao1 index is as follows: 

𝑆𝑐ℎ𝑎𝑜1 = 𝑆𝑜𝑏𝑠 +
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In this context, the variable "Sobs" represents the number of species observed, "F1" 

denotes the number of species observed on a single occasion, and "F2" signifies the 

number of species observed on two occasions. 

2. Shannon index 

The Shannon index is a diversity index based on information theory that takes into 

account both species richness and evenness[2]. The index is calculated using the 

following formula: 

𝐻′ = −∑(𝑝𝑖 × ln(𝑝𝑖)) 

The term "pi" represents the number of individuals belonging to the ith species, 

expressed as a proportion of the total number of individuals. 

3. Simpson index 

The Simpson index is another frequently employed diversity index, which gauges the 

uniformity of species within a community. The calculation of the Simpson index is as 

follows: 

𝐷 =∑(𝑛𝑖
2/𝑁2) 

The value of Simpson's index is calculated by dividing the number of individuals of 

the ith species, represented by the variable ni, by the total number of individuals, 

represented by the variable N. A value of 1 indicates that one or a few species occupy 

the majority of individuals, which is indicative of low diversity within the community. 
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