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Quantitative comparison of the results of seven drought indices based on
rainfall to select the most appropriate indicator for monitoring Iran's
droughts

Peyman Mahmoudi', Allahbakhsh Rigi?

Abstract

The aim of this article was to select the best indicators to monitor Iran's droughts with a variety of
different climates. In this study, to compare various droughts parameters in Iran, seven drought
indicators of SPI, PNPII, ZSI, DI, CZI, EDI and MCZI were used. Among these indices, the SPI
indicator was considered as the benchmark index due to its previously mentioned benefits. The
results showed that CZI and ZSI indices, despite the different probability distribution with SPI
index, have had the most coordination with this index. The MCZI index is the modified form of
Chinese-Z Index (CZI) that considerable coordination such as CZI index was not observed in the
behavior of this index with SPI index, and showed no favorable results in the studied stations. As
MCZI, PNPII index was not also recognized as a good indicator for the country (Iran), since
declaring a severe drought state in this index is several times than the SPI index, which seems very
illogical. Also, classes of drought and rain in the DI index had greater fluctuations than to the SPI
index in the studied stations. However, in case of the EDI index, in which no statistical distribution
has been used in its structure and had a somewhat similar division to the SPI index division, its
results had smoother changes than the other indices so that the fluctuations of other indicators such
as PNPII and DI indices were not found in this index. Since there is no specific criteria to select the
best indicator for monitoring of the country's droughts, in total, according to the results of this
study, one can say that the EDI, and then the SPI, have had the best performance in monitoring the
droughts in the country. Comparing these two indicators showed that the frequency of normal class
in the SPI is much higher than EDI. The low normal class in EDI has caused lower
coefficient of kurtosis in EDI than the SPI.
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