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suitable index for accurately identifying wet and dry periods is crucial. The aim of this study
was to determine the uncertainty levels of various drought indices in estimating the climatic
conditions of drought, normal, and wet periods in Aspas Plain. This can be beneficial for
monitoring and estimating drought conditions in this plain, which is one of the most fertile
plains in Fars Province. The Aspas Plain watershed is among the regions threatened by the
risk of drought. Uncertainty analysis in this study was conducted using the Dempster-Shafer
Theory. The Dempster-Shafer Theory is an important method for measuring and quantifying
uncertainty in statistical systems. This theory was initially established by Dempster using the
concept of minimum and maximum probabilities and was later formalized by Shafer as a
theoretical framework. Based on the data collected from five meteorological and
hydrological indices, including the Standardized Precipitation Index (SPI), Decile Index (DlI),
Percent of Normal Index (PN), Reconnaissance Drought Index (RDI), and Standardized
Runoff Index (SDI), the climatic conditions of the study area were evaluated. According to
the observed results, all indices collectively indicated the occurrence of a drought period
during the time span of 2013 to 2018. However, due to the differing nature of the indices'
calculations or the parameters used, varying results were obtained for other time periods,
indicating the presence of uncertainty in assessing drought conditions using different indices.
The results of the uncertainty analysis reveal that in estimating normal conditions at monthly,
seasonal, and annual scales, the uncertainty ranged from 72% to 79%. For estimating drought
conditions, the uncertainty ranged from 35% to 44%, and for wet conditions, the uncertainty
ranged from 31% to 47% at the same scales.
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EXTENDED ABSTRACT

Introduction

Drought, unlike other natural disasters, develops gradually, making its onset hard to detect. Effective
water management requires predictive models to monitor drought characteristics. Aspas Plain, one of
the fertile plains in Fars province, faces drought threats. This study evaluates drought conditions using
indices such as the Standard Precipitation Index (SPI) and Drought Intensity Index (DI). This research
utilizes Dempster-Shafer evidence theory to measure and quantify the uncertainties associated with
these indicators in the drought assessment process. Such analysis aids in better drought planning and
response strategies.

Materials and methods

The study focuses on Aspas Plain in northern Fars province, with data collected from meteorological
stations over 36 years (1986-2021). Five drought indices, including SPI, DI, PN, RDI, and SDI, were
evaluated for their drought assessment capabilities across monthly, seasonal, and annual scales.
Dempster-Shafer theory, which integrates multiple sources of evidence, was used to analyze
uncertainty, enabling the calculation of minimum and maximum probabilities for different drought
scenarios. Data on rainfall, temperature, and surface flow were also included to enhance drought
condition predictions.

Results and discussion

The indices consistently indicated drought occurrences in Aspas Plain from 2012 to 2017. Differences
in calculation methods or parameters resulted in varied drought condition assessments across time
frames, highlighting the presence of uncertainty in drought predictions. The Dempster-Shafer analysis
showed uncertainty levels of 72—-79% for normal conditions, 35-44% for drought conditions, and 31—
47% for above-normal conditions. These results reflect the complexity in using multiple indices for
drought estimation and the need for robust modeling approaches.

Conclusion

Drought indices provide valuable insights into climate trends, yet differences in data requirements and
calculation methods introduce uncertainties. The high levels of uncertainty underscore the challenges
of accurately forecasting drought conditions, especially on shorter time scales. The Dempster-Shafer
theory proves useful for combining different indices, offering a composite view of drought risk. The
findings suggest that integrating multiple indices, with Dempster-Shafer's framework, improves
drought monitoring reliability and can inform water resource management strategies.
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