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Table (1) value of Hurst view for climatic parameters
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Hurst view value Variable name
0.84 aieS gloo
Minimum temperature
0.67 Aden sled
Maximum temperature
0.70 byl
rain
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Table (2) The effect of climatic variables of temperature and precipitation on the yield of
Jiroft crops

AR Los ok lowo 3 Loye Jgame
Temperature Rain Width from the origin Product
0.77 -0.30 0.001 -AYf- P
Wheat
-0.20 -0.001 -YY.YY =
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0.03 0.009 -0.004 SYYED- slads )5
Maize
Source: Research findings Gabios glaamdl taie
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Table (3) regression model statistics

Opdly mpgs Jleiml  RP eus s ey (RD) e oyl Jyae
Durbin- Watson  Probability Adjusted coefficient of coefficient of Product
statistic determination (R2) determination (R2)
1.96 0.0000 0.72 0.77 puiS
Wheat
1.94 0.0042 0.33 0.41 Jos
Barley
1.89 0.0011 0.47 0.57 slals &3
Maize
Source: Research findings Geid slaaldl aie
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Table (4) Validation of Jiroft PMP model

o dliee iS5 s (OLSe) aly sl 55 adaws Jyame
Computational Cultivated area  The area under the base planting (hectare) Product
40660.004 40660 P
Wheat
8124.954 8125 ¥
Barley
10878.001 10878 slals 25
Maize
Source: Research findings bz glaamdl e
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Table (5) changes in the cultivated area of selected crops based on HadCM3 model predictions

(00,2) S el (slo s
Changes in cultivated area (percentage)

059 925t Jyare
Period Scenario Product
2080-2099  2066-2079  2046-2065  2011-2045
7.32 5.52 3.72 2.97 RCP2.6 )
7.02 5.52 £V 2.82 RCP4.5 Vf;:‘ t
5.67 4.32 3.57 8.96 RCP8.5 e
-77.07 57.12 -37.17 -28.86 RCP2.6
-73.75 57.12 -42.16 -27.19 RCP4.5 2
-58.78 -43.82 -35.51 -100.00 RCP8.5 Barley
-21.02 -15.50 -9.98 -7.68 RCP2.6 e
-20.10 -15.50 -11.36 -7.22 RCP4.5 S =50
-15.96 -10.90 9.52 -28.77 RCP8.5 Maize
Source: Research findings Gz slaaisl taie
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Table (6) yield changes of selected products based on HadCM3 model predictions

(o,0) & Slas (sl s
yield changes (percentage)

0,99 y)L.w JM
Period Scenario Product
2080-2099  2066-2079  2046-2065  2011-2045
1.01 1.16 1.23 1.35 RCP2.6 )
1.05 1.04 1.11 1.25 RCP4.5 pass
1.04 1.06 VAY 1.17 RCP8.5 Wheat
0.71 0.70 0.76 0.82 RCP2.6
0.71 0.67 0.69 0.73 RCP4.5 'l
0.69 0.62 0.57 0.53 RCP8.5 Barley
1.09 1.14 1.35 1.57 RCP2.6 .
1.05 1.24 1.41 1.57 RCP4.5 s‘dﬁ‘o_ o)
1.04 VN0 1.24 1.43 RCP8.5 Maize
Source: Research findings Geis glaadl ae
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Table (7) changes in the amount of production of selected products based on HadCM3 model
predictions

(20,%) g (6 0y S
Production changes (percentage)

0)90 9))L"“" JBM
Period Scenario Product
2080-2099 2066-2079 2046-2065 2011-2045
8.8 22.0 27.2 38.7 RCP2.6 )
11.9 9.3 15.8 v, RCP4.5 f’:*’
95 10.6 16.4 272 RCP85 Wheat
-83.8 -69.9 -52.1 -41.9 RCP2.6
-81.4 -71.2 -59.8 -47.0 RCP4.5 =
71.4 -65.0 -63.2 -100.0 RCP8.5 Barley
-14.2 -3.9 21.8 44.7 RCP2.6 s
-16.0 5.1 24.8 45.6 RCP4.5 SRl =)
-12.2 2.9 12.4 1.7 RCP8.5 Maize
Source: Research findings g slaadl e

oy 0ys0 Sz 2 3 sy 950 ddlaie ) )slaS AL welys (M) Jsoo mls ply
B e 9 VA4V A g VYAV FF Yo2O-Y-F2 ,Y-FO-Y ) R Oy90
IS o oy ialS RCP8.5, RCPA.5, RCP2.6 (5 pus (sasldl g1l s
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Table (8) changes in the level of gross income of all selected products based on HadCM3
model predictions

(023) (AL sl ) mhans (6 g s g2,k Jyame
Changes of Gross Income Level (percent) Scenario Product
e)5a
Period
2080-2099  2066-2079  2046-2065  2011-2045
8.78 22.00 27.23 38.67 RCP2.6 pais
11.93 9.31 15.83 29.00 RCP4.5 Wheat
9.50 10.63 16.37 27.19 RCP8.5
-83.83 -69.91 -52.12 -72.12 RCP2.6 9>
081.40 -71.24 -59.84 -46.98 RCPA4.5 Barley
-71.41 -65.03 -63.16 -100.00 RCP8.5
-16.55 -4.06 17.93 30.19 RCP2.6 slails &)
-19.01 4.83 19.85 31.32 RCP4.5 Maize
-13.88 2.77 10.99 1.66 RCP8.5

Source: Research findings G sloasl ixie
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Table (9) changes in the total cost of production of selected products based on HadCM3 model
predictions

(Q0y0) dudgi a3 IS (g 03y puii
Changes of total production cost (percent)

0,99 92,5l Jyaxe
Period Scenario Product
2080-2099  2066-2079  2046-2065  2011-2045
7.32 5.52 3.72 2.97 RCP2.6 s
7.02 5.52 4.17 2.82 RCP4.5 £
5.67 4.32 3.57 8.96 RCP8.5 Wheat
-77.07 -57.12 -37.17 -40.56 RCP2.6
-73.75 -57.12 -42.16 -27.19 RCP4.5 97
-58/78 -43.82 -35.51 -100.00 RCP8.5 Barley
-26.62 -18.35 -11.09 -8.32 RCP2.6 e
-25.16 -18.35 -12.82 -7.78 RCP4.5 Sll> =59
-18.99 -12.24 -10.52 -40.39 RCP8.5 Maize
Source: Research findings Bz sloaisl taie
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Table (10) changes in net profit of selected products based on HadCM3 model predictions

(30,3) Al dg (6 2y s
Net Profit Changes (percent)

o)5o y)l"‘“) ij
Period Scenario Product
2080-2099  2066-2079  2046-2065  2011-2045
7.32 5.52 3.72 2.97 RCP2.6 g
7.02 5.52 4.17 2.82 RCP4.5 s
5.67 4.32 3.57 8.96 RCP8.5 Wheat
-77.07 -57.12 -37.17 -40.56 RCP2.6
-73.75 -57.12 -42.16 -27.19 RCP45 sz
-58.78 -43.82 -35.51 -100.00 RCP8.5 Barley
-26.62 -18.35 -11.09 -8.32 RCP2.6 s e
-25.16 -18.35 -12.82 -7.78 RCP45 @ile =y
-18.99 -12.24 -10.52 -40.39 RCP8.5 Maize
Source: Research findings Beios gloall 1ae
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Extended Abstract

Introduction

The future of climate change will present significant differences from the
current situation, necessitating short-term, medium-term, and long-term
planning as strategies to manage these conditions. Given that agriculture
plays a crucial role in ensuring food security for society, this research
focuses on forecasting climate changes using the LARS-WG micro-scaling
model and the output results from the HadCM2 model. Various scenarios
were considered, and the findings were ultimately applied to simulate
agricultural crop cultivation patterns in Jiroft City.

Materials and Method

One of the models utilized for exponential micro-scale General Circulation
Models (GCM) is the LARS-WG model. This model is highly regarded for
generating random weather data, which is essential for simulating rainfall,
solar radiation, and maximum and minimum daily temperatures at a specific
station for both current and future climate scenarios. The LARS-WG model
employs complex statistical distributions to represent meteorological
variables. It is based on the length of dry and wet periods, daily precipitation
and radiation series, and semi-empirical distributions. The climatic
parameters of minimum temperature, maximum temperature, precipitation,
and solar radiation serve as inputs for the LARS-WG model, all of which
are measured on a daily basis. In this model, radiation is modeled
independently of temperature, and a sundial can be utilized as an alternative.
The daily precipitation is calculated based on the semi-empirical distribution
of the rainfall for the month in question, independent of the wet series and
the amount of precipitation from the previous day. Temperature is estimated
using Fourier series. The daily minimum and maximum temperatures are
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modeled as random processes, with their averages and standard deviations
depending on whether the day is classified as wet or dry. To simulate the
mean and standard deviation of seasonal temperatures, a third-order Fourier
series is employed. Residual values are determined by subtracting the
average values from the observed values, and the minimum and maximum
data are used in time autocorrelation analysis. The outputs of this model
include minimum temperature, maximum temperature, precipitation, and
radiation. The generation of meteorological data through the LARS-WG
model involves three stages: calibration, evaluation, and data creation. In the
subsequent step, the LARS-WG model is applied under Representative
Concentration Pathways (RCP) scenarios 2.6, 4.5, and 8.5 to assess climate
changes in Jiroft city during the planting periods of various crops for the
years (2011-2045), (2046-2065), (2066-2079), and (2080-2099). In the final
stage, the impact of climate change scenarios on the planting patterns in
Jiroft city is analyzed using the predicted climate change results, facilitated
by a positive mathematical programming model. This section discusses the
current cultivation patterns in Jiroft city and the effects of changes in climate
parameters predicted under different scenarios during the periods (2011-
2045), (2046-2065), (2066-2079), and (2080-2099). The positive
mathematical programming model and GAMS25 software have been
employed for this analysis. The table presents the area under cultivation,
production, yield of selected agricultural products, and input consumption
for the agricultural year 2021-2022.

Results and discussion

According to the tables of yield, cultivated area, production and net profit,
it can be said that the wheat crop has faced a decrease in yield and production
in the desired scenarios, while its cultivated area has increased. This issue
has led to an increase in the net profit for wheat production during the
investigated period. Therefore, it can be said that during the predicted
period, with climate change, farmers will increase the area under wheat
cultivation and increase their profits. In the barley product, there is a
decrease in yield due to climate change, and this decrease in vyield is
associated with a decrease in the area under cultivation. Therefore, the
production is reduced and the net profit of farmers from the production of
this product is also reduced by 77%. Grain corn yield in all scenarios is
associated with a decrease in the area under cultivation. At the same time,
the performance of this product is decreasing during the forecast years. So
that the production change in the last years, i.e. 2080-2099, becomes



negative. This means that its production will decrease. But in the end, due
to the large reduction in the area under cultivation, the net profit of farmers
in all scenarios for the seed corn product will also decrease by 40%. In bean
and lentil products, due to their removal from the cultivation pattern, the
production and profit of these two products have become zero, and these two
products will be removed from the cultivation pattern of Jiroft region with
climate changes. The chickpea crop in the region faces a decrease in the
cultivated area in the first two scenarios, but in the RCP8.5 scenario, the
cultivated area increases. These changes in the cultivated area along with the
reduction in yield and production will lead to a decrease in net profit in the
first two scenarios and an increase in profit in the last scenario during the
forecasted periods. In mung bean production, in the first two scenarios, the
cultivated area will increase during the predicted periods. With the increase
of the cultivated area, the yield decreases, this decrease in the production
yield also decreases, but due to the high cultivated area, the net profit of
these two scenarios increases. In the third scenario, mung bean production
will reduce the cultivated area. This decrease in the area under cultivation,
along with the decrease in production and performance, will reduce the net
profit of farmers in the production of this product and increase it from about
37% compared to the base year to 28% compared to the base year. The
results showed that the climatic parameters of temperature and precipitation
have a significant effect on the performance of selected products. Also, by
applying the forecast of climate variability in the cultivation pattern model
of all selected crops in the periods (2011-2045), (2046-2065), (2066-2079)
and (2080-2099) based on the noses of the HasGEM3 model are affected by
different climate scenarios. Considering the effects of climate change and
improving the productivity of agricultural products, it is one of the bad
effects of this phenomenon. The results of this research can be useful in
agricultural planning and economic development of Hamadan province.
Recommendations

Considering the effects of climate change on agricultural productivity, it is
important to address the negative impacts of this phenomenon. The findings
of this research can be valuable for agricultural planning and economic
development in Jiroft City.
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