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ABSTRACT

Drought is a persistent and critical challenge that affects many
Received: 14 February 2024 countries around the world, including Iran. This natural phenomenon can have severe
Reviewed: 2 April 2024 economic, social, and environmental consequences, making the study and prediction of
Revised: 15 May 2024 drought an important focus for researchers and experts. The primary objective of this paper
Accepted: 08 June 2024 is to predict drought using an expert system and to find an appropriate behavioral model for

this phenomenon across all provinces of Iran. Drought is a complex and multifaceted issue
that can have far-reaching impacts. In Iran, where water scarcity is a longstanding concern,

KEYWORDS: drought can exacerbate existing challenges and lead to significant disruptions in various
Drought Prediction sectors, such as agriculture, water supply, and energy production. Accurate and timely
Expert System prediction of drought can help policymakers and stakeholders implement effective mitigation
Web-Based Platform and adaptation strategies, thereby minimizing the adverse effects of this natural disaster.

Behavioral Patterns MThis study utilized data related to drought in all provinces of Iran from 2009 to 2021.

These data include various drought indices, such as precipitation, temperature, humidity, and
climate change indicators. Using these data, the researchers developed monthly behavioral

* Corresponding author models of drought for each province, employing an expert system and artificial intelligence

= behzadi@sru.ac.ir techniques. The researchers first examined the drought patterns and trends in each province

O (+9821) 22970021 to identify suitable behavioral models. This process involved analyzing the historical data and
identifying the key factors that influence drought patterns in the different regions of Iran. By
leveraging the expertise of domain experts and the capabilities of advanced analytical tools,
the researchers were able to construct comprehensive behavioral models that capture the
complexity of drought dynamics. The development of these monthly behavioral models for
each province was a critical step in the research process. By modeling the drought patterns at
a granular, provincial level, the researchers were able to account for the unique geographic,
climatic, and socioeconomic characteristics of each region. This approach enabled the
creation of tailored predictions that can be more effectively utilized by decision-makers at the
local and provincial levels.

The results of this study demonstrated that the use of drought data from all
provinces of Iran and the development of monthly behavioral models can indeed facilitate
the prediction of drought in each province on a monthly basis. The researchers were able to
produce twelve behavioral models for each province, representing the probability of drought
occurrence in different months. These models can serve as powerful tools in managing and
planning to combat drought at both the provincial and national levels. By providing accurate
and timely predictions of drought, policymakers and stakeholders can make more informed
decisions regarding water resource management, agricultural planning, and disaster response
strategies. The findings also highlighted the importance of an integrated, expert-driven
approach to drought prediction. By leveraging the expertise of domain experts and the
capabilities of advanced analytical tools, the researchers were able to develop comprehensive
and reliable behavioral models that capture the nuances of drought dynamics in
Iran. The findings of this study have significant implications for drought
management and decision-making in Iran. By using an expert system and behavioral modeling
of drought across all provinces, the researchers were able to achieve more accurate and
timely predictions of this phenomenon. The linear model was selected as the best model, and
an online web-based map was created to display the probability of drought for each province
on a monthly basis. This web-based tool can serve as a valuable resource for policymakers,
stakeholders, and the general public, facilitating informed decision-making and drought




S. Behzad, M. Nagahi v+

A5V (b0 (5957 rww

management at various levels. The availability of this information can lead to the reduction
of the impacts and consequences of drought, enabling more effective planning and mitigation
strategies to be implemented. The comprehensive and systematic approach used in this study
can be replicated in other regions or countries facing similar drought-related challenges. By
leveraging the power of expert systems, artificial intelligence, and behavioral modeling,
researchers and policymakers can work together to develop robust drought prediction and
management frameworks that enhance resilience and sustainability in the face of this critical

natural phenomenon.
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Fig. 1: Study Area, Provinces of Iran
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Table 1: Names and Order of Provinces
bl pb
The names of the provinces
OB e, YA oliile,S . YY Obows VO olyes A S ququ)s'l.\
29. Hormozgan 22. Kermanshah 15. Semnan 8. Tehran 1. East Azarbaijan
han ¥+ sorl s asskSes YT sl s s A8 )l 5 el A o mleST Y
30. Hamedan 23. Kohgiluyeh and Boyer-Ahmad 16. Sistan and Baluchestan 9. Chaharmahal and Bakhtiari 2. West Azarbaijan
oy W) o5 Y'Y oY e olelym - Jws Ly
31. Yazd 24. Golestan 17. Fars 10. South Khorasan 3. Ardabil
OHS YO O3 VA S35 olel> Oledal ¥
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Ol ,) YF PEAR Slod Ll Y BENIEA
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olyssle YY Olews S Y. Obawje Y Al
27. Mazandaran 20. Kurdistan 13. Khuzestan 6. llam
S350 YA ol 1) olrs; ¥ A Y
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Name Collation

id

year int{4)

Type
int{11)

month

day

province varchz ) ode_ci

disaster varchat

Attributes Null Default Comments Extra

Mo None

AUTO_INCREMENT
” 0 ,'\l I one
No MNone

bMo  MNone

NULL

o
NULE

pl> slaools (g5lu >3 jglaieas ws_data_88 Jgu \LisLu ¥V o
Fig. 2: Structure of the ws_data_88 Table for Storing Raw Data
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Fig. 3: Structure of the Table for Storing Polynomial Model Coefficients of Relationship (1)
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Table 3 - Mean Squared Correlation Coefficients of Five Stations for ANFIS Model

Index Mean square correlation coefficient
Standardized Precipitation Index (SPI) 0.48
Normalized Precipitation Index (PN) 0.55
Effective Drought Index (EDI) 0.92
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