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Abstract

Drought is a natural disaster, which frequently or continually occurs. This phenomenon affects all
societies in respect to economical, bioenvironmental and developmental aspects etc. The main
objective of this study is predicting transitions of Monthly Drought Class Probabilities of Iran
using Markov chain model. Monthly precipitation data are of 43 synoptic of country within an
interval of 34 years (1976- 2009) are used to achieve the objectives of this research. After providing
data base four drought classes or four statue of droughts are considered using standardized
precipitation index, then transitions frequency matrix for above mentioned stations are evaluated
using these statues, meanwhile data correlation is assessed using independent K-square test. The
results of this test confirmed correlated data of 20stations. Finally, after arranging the transition
probability matrices for these stations modeling of homogeneous and non-homogeneous Markov
chains and extracted features of them including the occurrence probability of each class from drought
severity, residence term in each class from drought severity, expected time period from different
drought classes to wet class and predicting short-term drought are obtained. The results of Predicting
different drought classes using homogeneous Markov chain showed for all conditions the results of
predicting drought in each class of primary conditions of drought class are obtained. The results of
non-homogeneous Markov chain showed Predicting climate classes occurred for next 1,2 and 3
months for first conditions (January, April and October). The mild drought is predicted for most of
stations of different drought classes within future 1, 2 and 3 future months in the winter. When the
first month is April in spring, and the first condition in this spring is severe and extreme drought for
Semnan Station and Yazd, then the predicted class in above mentioned stations for next three months
will be severe and extreme droughts. The obtained results of two homogeneous and non-
homogeneous Markov chains showed the non-homogeneous Markov chain, while depends on first
month, but it is more enable to predict different droughts classes and the homogeneous Markov chains
is not recommended for predicting droughts of country.
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