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Figure 1: Distribution of selected stations of meteorological organization and Ministry of energy
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Figure 2: Periodograms of significant cycles (95%o) for selected stations during the wet period (September to May) 1990 to 2015: a)
Region 1 very durable, b) Region 2 durable, c) Region 3 Medium durable, d) Region 4 Low durability, and e) Region 5 with a very

Low durability
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Figure 3: a) Distribution of stations with insignificant and significant (95%) cyclic patterns. b) Durable regions during the wet period
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Figure 4. Periodograms of insignificant cyclic patterns for selected stations during the wet period (September to May) 1999 to 2015:
a) Region 1 very durable, b) Region 2 durable, c) Region 3 Medium durable, d) Region 4 Low durability, and e) Region 5 with a

very Low durability
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Introduction

The fluctuations in seasonal rainfall and its impact on climate and water resources management are
critical issues in Iran, a country that largely depends on agriculture. To understand and predict rainfall
patterns, it is essential to explore the durable rainy season cycles, which play a significant role in the
wet period from September to May. Spectral analysis is widely used to detect cyclic patterns in
climate time series data, providing valuable insights into long-term variations and hidden periodicities.
In this study, we employ spectral analysis techniques to identify and analyze durable rainy season
cycles in Iran's seasonal rainfall, aiming to contribute to improved climate predictions and water
resource management strategies.

Methodology

The study utilizes daily precipitation data from 108 meteorological stations across Iran for the period
from 1990 to 2015. The wet period is determined by analyzing the starting and ending days of the
rainy seasons using a predefined threshold. A 26-year time series analysis is then conducted for each
station using spectral analysis to identify durable rainy season cycles. The significance level is set at
95%, and the type and length of significant cycles are identified. The stations are grouped into five
regions based on their durable rainy season behavior.

Results: The analysis reveals that out of the 108 stations, 76 experience statistically significant durable
rainy season cycles during the wet period, while 32 stations show no significant cyclic patterns. The
meaningful cycles are predominantly short-term (2 to 4 years) and are mainly of a single-cycle type.
The distribution of significant cycles varies across the five regions, with regions 2 and 5 having the
highest occurrence of meaningful cycles. Regions 4 and 5 demonstrate the least diversity in significant
cycles. The dominant durable rainy season cycles are concentrated along the Zagros mountain range,
with shorter cycles in the southern regions and longer cycles in the central desert areas.

Results

The observed variation in significant durable rainy season cycles across different regions of Iran
highlights the complexity of climate variability in the country. The concentration of dominant cycles
along the Zagros mountain range suggests a possible influence of local topography on rainfall patterns.
Additionally, the influence of large-scale oceanic-atmospheric oscillations on durable rainy season
behavior requires further investigation. Understanding the underlying factors contributing to the
diverse rainfall patterns can assist in more effective water resource management and climate
adaptation strategies.
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Discussion and Conclusion

Spectral analysis has provided valuable insights into the durable rainy season cycles of Iran's seasonal
rainfall during the wet period from 1990 to 2015. The identification of statistically significant cycles in
the majority of stations emphasizes the importance of understanding durable rainy season behavior for
climate predictions and water resource management. The spatial distribution of significant cycles
across different regions reflects the impact of topography and large-scale oceanic-atmospheric
oscillations on rainfall patterns. This research contributes to the knowledge of climate variability in
Iran and highlights the need for further studies to establish a clear link between large-scale oscillations
and durable rainy season behavior.

Keywords: Spectral Analysis, Durable rainy season Cycles, Seasonal Rainfall, Iran, Climate
Variability, Zagros Mountain Range, Large-Scale Oceanic-Atmospheric Oscillations.
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