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Drought is one of the most important and common weather-climatic disasters that
Impacts of drought, Remote

have affected different countries around the world. Since drought affects various
sensing. parts of countries, such as water resources, agriculture, industry, the economy and
health, it requires collective and international solutions. Therefore, it seems necessary
to investigate this phenomenon in different parts of the world. Drought modeling
is an important issue in order to curb or reduce its effects, inform people about its
consequences, and plan for the preservation of water resources and social and
economic management.

Material and Method
Study area
The studied area is the entire country of Iran, which is located between 25° and 40°
Received: North and 44° and 64° East. It covers an area of approximately 1,648,000 square
02 December 2023 kilometers (Kaboli et al., 2021). Iran is the 17th largest country in the world in

terms of area. One of the country’s most noticeable characteristics is drought, which

typically affects more than two thirds of it and is partly a result of the Iranian plateau’s

Revised: location in the semi-arid tropical belt and surrounding mountains. The average annual
22 December 2023 temperature in summer is 38 degrees Celsius. The north and northwest regions of
the country usually experience temperatures below zero degrees in winter and
have humid weather almost the rest of the year (Shahabfar and Eitzinger, 2013).
According to Domarton’s definitions, Iran has super-arid, dry, and semi-arid regions.
The slopes of the Alborz and Zagros mountain ranges are semi-arid (Rahimi et al.,
2013). A prolonged period of low rainfall and improper water management has caused
devastating droughts in Iran (Jafari et al., 2020). The aim of this study is to identify
and describe drought using multiple MODIS-based indicators. For this purpose, the
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temporal-spatial characteristics of the intensity and frequency of drought in the entire country in the
period from 2001 to 2021 using the standardized precipitation index to one-month SPI-1, three-month
SPI-3, and one-year SPI-12, based on the CHIRPS precipitation dataset with a spatial resolution of
5 km, vegetation condition index (VCI), temperature condition index (TCI), and vegetation health
index (VHI), were investigated based on specific classifications.

Results and Discussion

The results of the investigations showed that the distribution of rainfall in the southeastern and
central regions of the country is less than 200 mm per year. Examining the ratio of drought classes
based on the TCI index shows that the area ratio of areas that are in severe drought class in 2020
and 2021 is 36.7% and 43.2%, respectively, which has increased by about 7%. The comparison
of the area of the drought class of the TCI and VCI indices also shows that the VCI index has
overestimated the area of the dialects that are in the severe drought class by 3.7% and 5.1% in 2020
and 2021, respectively. Examining the difference in drought classification area based on VCI and
TCI indices shows that the area ratio of classes that are located in drought-free areas based on the
VCI index is about 16.8% higher TCI index.

The drought classification map based on VHI shows that the largest area of the country in 2021
will be covered by severe drought. Most droughts occurred in the central, eastern and southeastern
regions. The trend of changes in the indicators shows that the eastern, and southeastern regions and
the southern regions of the country are located in areas with severe drought due to the type of climate
zoning, but another important point that is important is that a relatively large area of the country
was one of the drought-free areas until 2014. It has been gradually reduced, and even the areas that
include temperate and drought-free areas have been associated with stress and drought.

Also, the VHI index analysis shows that six provinces in the southern region of the country have
experienced long-term drought between 2009 and 2021. Examining the drought trend based on the
comparison of different classes of drought using the SPI index shows that the SPI-12 index has
provided more acceptable results in order to investigate and monitor the drought over a period of 20
years. In general, the investigations carried out in this research can be effectively used by relevant
decision-makers for drought risk management, resilience, sustainable agriculture, and policymaking.
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Table 1. Classification of drought severity based on drought index (Zhao et al., 2022).
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