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Figure 1: The location of the studied stations in the country and Lorestan province
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Table 1- Specifications of the global climate models used in this study from the AR ¥series in
LARS-WG é. (Osman, 2014:950)
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Table 2- SPI index for drought monitoring (Alizadeh, 2017)
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Figure 2: Comparison of observed and simulated monthly precipitation values (2010-1996)
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Figure 3: Seasonal droughts of Aliguderz station for the simulated period (2040-2050) and the ob-

servation period (1996-2010)
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Figure 4:Seasonal droughts of Khorramabad station for the period (2050-2040) and observation
period (2010-1996)
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Figure 5:Seasonal droughts of Borujerd station for the period (2050-2040) and observation

period (2010-1996)
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Figure 6:Annual droughts of Aliguderz station for the period (2050-2040) and observation period
(2010-1996)
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Figure 7: Annual droughts of Khorramabad station for the period (2050-2040) and observation
period(2010-1996)
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Figure 8: Annual droughts of Borujerd station for the period (2040-2050) and observation period
(1996-2010).
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Table 3- Slope of the trend line of droughts in terms of time in the studied stations
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Abstract

The occurrence of climatic extremes such as heat waves, heavy rains and droughts cause
significant damage to human societies. Analyzing the change in the frequency of these
phenomena and examining the trend and intensity of the observed events and the pre-
dicted events can help significantly in planning to manage and adapt to these events. In
the current research, the effects of climate change on the drought situation of Lorestan
province have been evaluated using the Standardized Precipitation Drought Index (SPI)
and then the trend of this index was investigated.

The results obtained from the study of the drought trend indicate the intensification of
droughts in the winter season during the coming decades in Aliguderz and Borujerd sta-
tions and the weakening of droughts in Khorramabad station. The spring season shows a
weakening of the drought in all three studied stations except the INCM3 model, where
Aliguderz and Khorramabad stations have significant trends under the HADCM3 model
under scenario A2 and the INCM3 model under scenario A2 and B1, respectively.

Keywords: Climate change, precipitation, prediction of climate parameters, LORESTAN,
Downscaling

Introduction

The doubling of the frequency of drought events in the world's arid regions since 1970
and the high variability of the intensity, frequency, and duration of droughts on a re-
gional scale, and even sometimes a regional increase in the frequency of droughts, have
made it increasingly inevitable to study past events and predict future events of this cli-
matic phenomenon. The use of models to generate random data dates back to the late
twentieth century. In the meantime, the use of the Lars-WG model to simulate data is
seen in extensive studies worldwide. On the other hand, a comprehensive understanding
of the spatial characteristics of drought in order to reduce the effects of this climatic
hazard and adapt to it is of great importance and has made this issue one of the im-
portant topics of global climate change. If the drought event is prolonged in time and
space, it will cause harmful and sometimes heavy losses. In some cases, it is not less
than the losses caused by destructive floods. The aim of the present study is to investi-
gate the drought situation in the east of Lorestan province for the period from 2011 to
2050 using the INCM3 and HADCM3 models. In this regard, the main question of this
research that led to its formation is: What will be the situation of seasonal and annual
droughts in Lorestan province by the time horizon of 2050?
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Materials and Methods

In the present study, daily data of climate parameters of precipitation, radiation, and
maximum and minimum temperatures for three synoptic stations of Lorestan province
including Khorramabad, Borujerd, and Aligudarz were used over a 15-year period
(1996-2010). In the next step, by referring to the Canadian website of the Center for
Climate Information and Scenarios, monthly data of climate parameters required for the
validation of models that are common to the models in the LARS-WG model were ob-
tained. Then, the common period between the model data and the observation period
was selected, and the model validation was performed using the weighted average
method. Next, the downscaling process was carried out by running the LARS-WG 5
model on the results of the general circulation models selected above, and the above
models were run for the future of the region for the period 2011-2030 and their outputs
were analyzed. To analyze the drought situation in this study, the SPI index was used.

Results and Discussion

An increase in the number of seasons and years with weak and moderate droughts is
likely in all three stations during the period (2011-2050) compared to the observation
period. A notable point in the studies conducted indicates the existence of severe and
very severe droughts in the future, which have been observed rarely and very rarely in
the observation period. The number of drought periods in the winter season dominates
the number of wet periods in this season at the Khorramabad station, while in the au-
tumn season the number of dry periods is less than wet periods. This difference is being
created based on the simulation carried out and can be an indication of a change in the
precipitation regime of this station. At Borujerd station, there were fewer severe wet
spells in the spring, but relatively weaker wet spells than during the observation period,
while in the autumn season, this station observed more severe wet spells and fewer
weak wet spells. In the winter season, moderate wet spells increased during the forecast
period. At Aligudarz station, wet spells were more frequent than droughts during the
autumn and winter seasons in the forecast period. In order to obtain the time series be-
havior of drought severity over time, the widely used simple regression method was
used. The results obtained indicate an intensification of droughts in the winter season
during the coming decades at Aligudarz and Borujerd stations and a weakening of
droughts at Khorramabad station. The spring season shows a weakening of drought in
all three stations studied, except for the INCM3 model, which has a significant trend in
Aligudarz and Khorramabad stations, respectively, under the HADCM3 model under
scenario A2 and the INCM3 model under scenarios A2 and B1. Also, the summer
droughts output by the HADCM3 model will be weakened in all three stations. The au-
tumn droughts will also intensify in the coming years.

Conclusion

The dominance of the frequency of drought periods in the winter season over the num-
ber of wet periods in this season at the Khorramabad station, in contrast to the conflict
in the autumn season, which shows a decrease in the frequency of dry periods compared
to wet periods, may indicate a change in the precipitation regime of this station in the
future. These results are consistent with the results of Karimi and Heidari (2023) and
also Daneshmand and Mahmoudi (2017). The intensification of droughts in the winter
season over the coming decades is also noticeable in Aligudarz and Borujerd stations.
These changes are of great importance for further attention when we know that the main
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driver of the economy in Lorestan province is agriculture. Agriculture, most of which is
rain-fed and is directly related to rainfall, or mostly irrigated cultivation, which is based
on the feeding of groundwater and artificial lakes (dams) during the rainy seasons in
each year.

Planning for better exploitation in this field should be based on the climatic conditions
of the region, and the officials of this sector should be aware of the climatic changes
prevailing in the province and adaptive capacity strategy to achieve a management
compatible with it so that they can take an important step in maintaining the food secu-
rity of the province and the country.
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