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Drought, Trend of changes, Introduction:

Drought is one of the phenomena of climate change that endangers and transforms

various social, economic and environmental sectors. Drought is both a danger and a

index, Iran. disaster; It is dangerous because it happens unpredictably and is part of the natural
variability of the climate system, and it is a disaster because it is related to the re-
duction of the rainfall regime and leads to the reduction of water storage for natural
and agricultural ecosystems as well as other human activities. Severe and very severe
droughts have occurred in parts of the country that have relatively more favorable
rainfall conditions. Since Palmer’s index is used in extensive studies and due to the
need to investigate and evaluate drought and drought in different climatic regions of
Iran, in this research, Palmer’s drought severity self-assessment index is evaluated for
the entire country.

Palmer’s self-regulation

Received: Materials and Methods:

18 February 2023 Drought is one of the extreme climatic phenomena that occurs in most parts of the
world, but its manifestation is more common in arid and semi-Arid regions, and it also
occurs over a long period of time and intermittently affects human societies through

Revised: negative effects on water resources and agriculture. This, in turn, leads to economic

24 Decemer 2023 challenges. One of the methods of investigating the drought situation in IRAN is the
use of Palmer’s Drought Intensity Self-Assessment index, which was used during the
period from 1979 to 2018 and from the spatial resolution data of the Climate Research
Unit of the University of East Anglia. The results of the research showed that the

Accepted: cities of Bam and Safiabad, Bojnord, Maneh and Samalqan, Gorgan, Shahroud, Teh-

12 January 2024 ran, Qazvin, Arak, Hamedan, Kashan, Bandar Lange, Fasa, Bandar Abbas, and West
Khorramabad are experiencing severe to moderate droughts. These droughts covered
IRAN by 22.06% in spring and 20.12% in summer. In general, the results indicate that
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the trend of severe to moderate droughts occurred from low latitudes to 33.75° latitude.
Results and Discussion:

ScPDSI data from the Climatic Research Unit of the University of East Anglia was calculated using
input from interpolated fields of monthly precipitation and minimum and maximum air temperature
observations available in the high-resolution CRU TS 2.1 and 3.23 datasets. Statistical data used
for drought in IRAN with geographical coordinates of 25 to 40 degrees North latitude and 44 to 63
degrees East latitude in a period from January 1979 to January 2018 has a longitude resolution of
0.5*0.5. The method of calculating Palmer’s Drought Severity Index is that for each month of the
year, the values of four components related to soil moisture, along with their potential values, are
needed. There are eight components, including evapotranspiration (ET), potential evapotranspira-
tion (PE), moisture retention (R), potential moisture retention (PR), runoff (RO), potential runoff
(PRO), moisture loss (L), and moisture loss potential (PL). The available water capacity closely
influences the values of these components. Researchers at the University of Nebraska developed a
program to calculate the scPDSI.

Conclusion:

The results showed that the cities of Bam and Safiabad, Bojnord, Maneh and Samalqgan, Gorgan,
Shahroud, Tehran, Qazvin, Arak, Hamedan, Kashan, Bandar Lange, Fasa, Bandar Abbas, and West
Khorram Abad have experienced severe to moderate droughts. These droughts have covered IRAN
with 22.06% in spring and 20.12% in summer. In general, the results showed that in the winter sea-
son of Iran, according to the self-measurement index of drought severity, 8§4.08% of the area was
in drought conditions, and 15.88% was in drought conditions. According to the self-measurement
index of drought severity, 86.47% of the area was in drought conditions, and 13.53% was in drought
conditions. In the spring season, 93.53% of the area was in drought condition, and 6.46% was in
drought condition. According to the self-measurement index of drought severity, 92.61% of the area
was in drought conditions, and 31.7% was in drought conditions in the spring season of Iran. Com-
paring the trends of the Palmer Drought Severity Index (scPDSI) in Iran, it is obvious that the spring
and summer seasons have the most drought compared to the autumn and winter seasons. The trend
of Palmer’s drought intensity self-assessment index (scPDSI) based on latitude, from low latitudes
to 33.75 degrees north, has the highest drought intensity.
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Fig 3. Trend of Palmer's Self-Assessment Drought Severity Index (scPDSI) in winter season by latitude
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Table 3. Percentage of areas covered by the Palmer Drought Severity Index (scPDSI) in the fall season
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