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* Abstract
: Introduction: Numezous stu have shown that climate change

will have a severe i on water resources around the world.
most important problems that human
t years is the water crisis and the

Considering that%ene
: beings have faced rec
* occu ce of dro t i e present study, we have tried to

rrence of drought in Shiraz region in the context

¥ Methods:Jin this ear‘ch, 4 models (BCC-ESM2-MR), (CanESM5),

ESM2-0) have been selected among the various
the sixth evaluation report. using the output of four
odels presented in the Sixth Climate Change Report (CMIP6)

Q and two scenarios SSP2-4.5 and SSP5-8.5, precipitation data were

d for the next two periods 2025-2045 and 2065-2085.

) LY cale of data generated using BCSD method, drought severity
Q was determined by standard precipitation drought index (SPI) with

: different time scales (6, 12 and 48 months) for the study area. This
: index is calculated for each region based on its long-term rainfall
= records. The simplicity and versatility of this index is one of its
advantages. This index has a normal distribution and is flexible to
: different temporal and spatial scales. The length of the base period of
: the data analyzed in the current research was 20 years and related to
: the period of 1985-2005.

: Findings: Microscale results using the BCSD method indicate
- an increase in temperature in both future periods. This
: increase applies to both maximum and minimum temperature
parameters and both future periods. According to the results,
: it can be seen that the difference of the MIROC6 model in both
- emission scenarios with the observed values was greater than
: the other GCM models used. According to the results of the
: current research, in all the models used and in both SSP2-4.5
: and SSP5-8.5 scenarios, the 20-year average values of the six-
: month SPI index show the most negative values. In addition, the



: comparison of models and scenarios in the present study shows that
: the CanESM5 model shows a higher intensity of drought with a small
: difference than other models and can be used to predict the severity
: of drought in the study area. Also, the results of the mean values of
: SPI index for four models and over 20 years for the next two periods
: show that this index with a time scale of 48 months shows more
- severe drought intensity and in this time scale SSP5-8.5 scenario
: shows more severe drought intensity and normal range up to
: Drought is very severe compared to the base period.
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Extended Abstract

Introduction

Drought is the most costly natural disaster,
and since climate change has a positiveeffeet
on the hydrological cyclegp the most
important tool available for future climate
simulation is the use of the output ofypaired
atmospheric-ocean mating pattegns. In
order to study the®drought from different
dimensions and pefspectives, various
indicators havelbeen developed, ofieof the
most effective Mmdicatousy’is the standard
precipitatign indeg, (SPP). Considering that
most of the preyious researches on the effect
of climate change ®n drought have used the
output, "ofy an’ ‘ocean-atmosphere general
circulatien/ model, in the present study,
considering 4  general atmosphere
circulation models and 2 scenarios, the data
of the sixth report have been tried. Is to
compare the selected models and scenarios
in Shiraz meteorological station. In other
words, using the production data and with
the help of SPI index, the drought situation
for the next two periods of 2025-2045 and
2065-2085 has been studied and evaluated.

Materials and Methods

\

Shigaz city is one of the metropolises of Iran
andthe capital of Fars province in the south
of the \country, which according to the
purpese of research, the study area is Shiraz
syn@ptic station. The length of the base
period of the data studied in the present
study is 20 years and is related to the period
of 2005-2005 that has been received from
the Meteorological Organization of the
whole country. From the various models
used in the sixth evaluation report, 4 models
(BCC-ESM2-MR), (CanESM5),
(MIROCS6) and (MRI-ESM2-0) have been
selected. The sixth report of this committee,
which is used in the present study, is
presented in 2021. In its sixth report, the
International Climate Change Board used
the new SSP scenarios to represent the
trajectories of different concentrations of
greenhouse gas emissions. These scenarios
include 5 key paths named SSP1, SSP2,
SSP3, SSP4 and SSP5. In the present study,
two scenarios are SSP5-8.5 and SSP2-4.5.
The microscaling method used in the
present study is the BCSD method. In the
present study, the standard precipitation
index (SPI) has been used to quantify the
rainfall deficit in multiple time scales.
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McKee et al. (1993) introduced the SPI
index to quantify precipitation deficit at
multiple time scales (McKee et al, 1993:
179). This index can be calculated on time
scales of 3, 6, 12, 24 and 48 months. The
index was first developed by researchers at
Colorado State University in 1993 to
improve the state of water supply
monitoring operations in the state. The
purpose of SPI is to assign a numerical
value to rainfall so that areas with different
climates can be compared. The advantages
of this index include its simplicity and
versatility. This index has a normal
distribution and is flexible to different time
and space scales.

Discussion and Results

Results of 20-year average values of SPI
index with different time scales for four
models and two scenarios (ssp2-4.5 and
ssp5-8.5) Sixth Climate Change Report
data for the next two periods 2025-2045
and 2065-2085 It shows that in the study
station for four models and both sceparios,
the values of SPI index in all three“ime
scales have negative values that further
indicate the severity of drought, but the
results show that in all models, and
scenarios in both future periods, thewalues
The 20-year average of this indéXtwith a
time scale of 6 months indicates thejmost
negative values, and therefore™to predict
drought in the studysarea) the SPI"index
with a time scale of .onths can be used.
It is also Clear thatythe results of the next
two periods Torg@ll models used, in both
scenafies,are somewhat close to each other
and with @ general comparison in some
cases, this“index with a slight difference
shows an increase in drought intensity in
the second period. Also, in both scenarios,
the results of the four models are somewhat
close to each other, and the CANESM5
model, with a slight difference compared to
the other three models, shows a higher
drought intensity for both periods. The
results show that it is better to use the SSP5-
8.5 scenario to calculate the SPI drought
index and predict the drought in a
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pessimistic state. In the present study, the
number of dry years in the basic period and
the next two periods for four models and
two scenarios in 6, 12 and 48 month time
scales are expressed. The results show that
the number of dry years in the 6 month scale
in both scenarios compared to The base
period has equal or smaller values, while
this number has increased in both the 12
and 48 month scales for both scenarios
compared to the base _period. Also,
according to the results in‘the first period
and in the most pessimistic%ease, the
number of dry years is estignated to,be 12
years, whighBCC, CAN apd MRI models
show this numier. The'results ofithesecond
period also show.3 drygears by the CAN
model, whichwymays 0ecur in the most

pessimistiC case.
\

ConclusiOpg®

In the cugrént study, 4 GCM models
related to the data of the sixth IPCC report
including (BCC-ESM2-MR), (CanESM5),
(MIRQC6) and (MRI-ESM2-0) were used
to predict drought in the study area, under
twascenarios SSP2-4.5 and SSP5-8.5.
Also, BCSD method was used for
exponential scaling of climatic data and
climatic parameters were estimated for the
next two periods, and the results show an
increase in the maximum and minimum
temperature values in the future periods
compared to observations. Then, with the
help of SPI index, the severity of drought
was determined in time scales of 6, 12 and
48 months. The 20-year average values of
this index with a 6-month time scale show
the most negative values. The results of
the present study show that the CAN
model can be used in the studied area, and
for the next two periods, the results show
that the SPI index with a time scale of 48
months shows the severity of drought
more, and in this time scale, the SSP5-8.5
scenario indicates an increase in drought
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intensity, and therefore, in the most
pessimistic case, we can use the forty-
eight-month SPI index under the SSP5-8.5
scenario.

‘a .)Qp
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