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Appendix
Appendix-A:  Calculation of Potential Evapotranspiration (PET)



To find  series: the determination of the PET through Thornthwaite, (1948) approach requires, first, the computation of the monthly Thornthwaite Heat Index i.e., i, where , “t” represents monthly mean temperature. The calculation of an Annual Heat Index (I) is the sum of “i”, where . An estimate of the PET is derived for each individual month, given that a month has 30 days and that theoretically each day consists of 12 hours’ sunshine, implementing the equation below,

		(7)


where,   
The values obtained are later adjusted as per actual period of the month as well as the theoretical hours of the concerned latitude, using the equation below,

		(8)
where, 
N and d are theoretical sunshine hours per month and total number of days for each individual month respectively.

Appendix-B: Standardization

Let us define a mixture model by choosing the 𝑘𝑡ℎ component of the mixture to be a Gaussian density with parameters 

		(9)
A cumulative probability distribution of Eq. 9 is given by,

		(10)

The cumulative probability of each observed  can be derived by using Eq. 10. Furthermore, an equiprobability transformation is then made from the cumulative-probability to the standard-normal random variable Z with zero mean and unit variance, where the SPI, SPEI or SPTI takes on the value of Z.

		(11)

Eq. 11 might be SPI, SPEI or SPTI depending on the input values i.e.  respectively in Eq. 11.




The distribution of  may contain zeros. Let us suppose that the probability of all zero values in a time series of  is denoted by r. Next, let z be the number of all zero values and t is the total number of observations contained in  time series, therefore, r can be estimated by the ratio of z and t i.e. ,

		(12)

As   is not distributed normally, so an equiprobability transformation is done from the CDF of the mixed distribution to CDF of a standard normal distribution, with zero mean and variance 1, which is given by;

		(13)
Because the SPI, SPEI and SPTI are normalized, wetter and drier climates can be represented in the same way.
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