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3-Multi-site markov model

4-Space-time rainfall occurrence model
5-Spell-length model

6-Alternating Renewal Proccess, ARP
7-Serial approach

8-Truncated negative binomial distribution
9-Negative binomial distribution
10-Hidden Markov Model, HMM
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1-Geometric series
2-Hybrid-order markov model
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1-Evaluation, Decoding and Learning problems
respectively

2-forward

3-backward

4-viterbi
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1-Discrete categorial criteria
2-Overforecast or underforecast
3-Contingency table

4-Hits

5-Correct rejection
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Abstract

Today, there arevarious statistical models for the discrete simulation of the rainfall occurrence/non-
occurrence with more emphasizing on long-term climatic statistics. Nevertheless, the accuracy of such models or
predictions should be improved in short timescale. In the present paper, it is assumed that the rainfall
occurrence/non-occurrence sequences follow a two-layer Hidden Markov Model (HMM) consist of a hidden
layer (discrete time series of rainfall occurrence and non-occurrence) and an observable layer (weather
variables), which is considered as a case study in Khoramabad station during the period of 1961-2005. The
decoding algorithm of Viterbi has been used for simulation of wet/dry sequences. Performance of five weather
variables, as the observable variables, including air pressure, vapor pressure, diurnal air temperature, relative
humidity and dew point temperature for choosing the best observed variables were evaluated using some
measures oferror evaluation. Results showed that the variable of diurnal air temperatureis the best observable
variable for decoding process of wet/dry sequences, which detects the strong physical relationship between those
variables. Also the Viterbi output was compared with ClimGen and LARS-WG weather generators, in terms of
two accuracy measures including similarity of climatic statistics and forecasting skills. Finally, it is concluded
that HMM has more skills rather than the other two weather generators in simulation of wet and dry spells.
Therefore, we recommend the use of HMM instead of two other approaches for generation of wet and dry
sequences.

Keywords: HMM, Decoding, Wet/Dry Spells, Prediction
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