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Figure (2) Cumulative annual rainfall values of Hamadan-Bahar plain in the climate
scenarios on the research planning horizon
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Table (1) Cropping pattern of the zone in observation mode at and calibration using
PMP model

aaS so) zhw

(_) Lisa) (J Lisa)
Cultivation Area (ha) Jyame Cultivation Area (ha) Jyazs
g;’.d-“"S losalie crop 6-7;.2.»«:‘3 Slovalin crop
calibration observation calibration observation
214/95 216 I s 10358/84 10361 o=l
Rapeseed Irrigated barely
13339/07 13341 o=l pais 15656/03 15660 P22 2>
Irrigated wheat Rainfed barely
82930/95 82935 P23 piis 131/54 132 i s
Rainfed wheat Sugar beet
17/93 18 SD0Ser s S 356/97 357 oL
Tomato Cucumber
14/99 15 s 302/97 303 gladsle o)
Bean Forage corn
67/99 68 > 350 9600/74 9601 )
Chickpea Potato
300/97 301 i 1934/99 1935 o
Irrigated watermelon Garlic
[NER ) S 7 pd e
5/99 6 Rainfed watermelon 56/89 5 Rainfed lentil
8481/98 8482 e 520/92 521 Il 5 s
Alfalfa Pumpkin

Source: Research Findings
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Table (2) The depth of groundwater pumping in the agricultural sector of the region in the
climate scenarios on the research planning horizon (m)

SSP3 SSP2 SSP1 Year SSP3 SSP2 SSP1 Year
58/94 54/89 52/97 11 53/00 50/80 49/20 1
59/03 55/06 53/00 12 53/54 51/20 49/67 2
59/57 55/81 53/52 13 54/07 51/67 49/99 3
60/35 56/23 53/92 14 55/44 52/26 50/42 4
60/91 57/05 54/34 15 55/83 53/07 50/86 5
61/13 57/95 54/78 16 56/11 52/99 51/03 6
61/85 58/46 55/03 17 56/76 53/47 51/51 7
62/32 58/88 55/82 18 57/22 53/74 51/98 8
62/92 59/25 56/32 19 57/97 54/11 52/22 9
63/27 59/79 56/91 20 58/43 54/67 52/75 10
0/94 0/86 077 Y b gl 5Bt
Average annual
increase
Source: Research Findings Geiod loandl as
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Table (3) price and production of crops in the region in the climate scenarios on the
planning horizon

(05 1) 4l (a5 S/d) cays J
Production (1000 t) Price (IRR/KQ) BCro
SSP3 SSP2 SSP1 Base SSP3 SSP2 SSP1 Base P
34/60 36/40 42/80 44/05 20250 18400 17100 12100 ) <! sz
Irrigated barely
22/01 24/01 26/55 29/94 20250 18400 17100 12100 ™22 97
Rainfed barely
3/25 3/35 3/60 4/23 6570 6600 6200 3700 S Rz
Sugar beet
5/40 5/75 6/85 7/12 31300 30850 30140 25200 b
Cucumber
13/68  13/85 15/15 17/82 5210 5000 4800 2600 sladgle o)
Forage corn
379/00  389/24 430/35 439/01 22270 20740 19540 12200 RS e
Potato
23/40 24/85 26/01 28/16 34500 32510 31730 29600 =
Garlic
0/06 0/09 0/11 0/12 59700 57800 52100 49000 22 e
Rainfed lentil
0/18 0/28 0/31 0/59 72300 71900 68800 12500 herl 5

Pumpkin
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Table (3) price and production of crops in the region in the climate scenarios on the
planning horizon

0/46 0/50 0/52 0/58 37510 39470 37900 34900 ‘515
Rapeseed
47/40 48/32 53/12 58/33 21700 19140 18940 13000 ! ps
Irrigated wheat
118/00 125/63 139/75 145/1 21700 19140 18940 13000 S P
Rainfed wheat
022 o032 0133 0/38 22310 21540 21110 18400 e
Tomato
0/016 0/016 0/018 0/020 55260 54740 54630 51200 Ly
Bean
1/60 1/78 1/80 2/55 51320 49510 49010 46200 3979
Chickpea
7134 7/45 7/78 9/63 14650 12520 11800 6900 Irrigated
watermelon
0/017  0/019 0/019 0/020 14650 12520 11800 6900 e alpaie
Rainfed watermelon
87/70 94/32 101/98 109/12 21880 18100 17980 13000 4
Alfalfa
31782 30588 29452 22033 Mean
744/33 776/18 857/05 897/00 - - - - Total
Source: Research Findings Gt gloadl tae
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Table (4) Present value of net farm income in the agricultural sector of the region in
the climate scenarios

SSP3 SSP2 SsP1 JpsS Al sl Jo )l
Present value of net farm income
375701 397032 400841 (b 2,bbee) 53,2l 33l gm0 el
Income in the total planning horizon (10° IRR)
302983 320103 323258 (b, )f50) a¥lo 5 ail s ol
Per capita and annual income (10° IRR)
Source: Research Findings Goios glaasdly anio
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Figure (3) The results of management strategies on the poverty index in the region in the
SSP2 scenario
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Extended Abstract

Introduction

The various pillars of poverty are affected by climate change. Because food production
depends on the availability of water resources, these resources are also affected by
climatic conditions. Also, the optimal growth and yield of crops occurs in a certain range
of climatic variables, so climate change can change this optimal range. These conditions
overshadow the change in the supply and price of agricultural crops and, consequently,
the change in the profitability of production in the agricultural sector, as well as the share
of food in consumer surplus. Therefore, different forms of poverty would change with
physical and economic access to food. According to this approach, in the present study,
the potential effects of climate changes on the cultivation pattern of the Hamadan-Bahar
plain were investigated, and the change in crop yield, water resources, and subsequent
changes in producer income and poverty condition in the agricultural sector of the plain
was assessed quantitatively.

Methods

In this study, the dynamic, positive mathematical programming approach in endogenous
price conditions was used. The experimental model, consisting of 18 crops and two types
of irrigation technologies, was developed based on the information of 2018 as the base
year and in a 20-year planning horizon. This model's objective function is maximizing
the present value of net farm income. Resource constraints used in the experimental
model include water, land, capital, labor, and chemical fertilizers, with chemical
fertilizer restrictions repeated for each nitrogen, phosphate, and potash fertilizers.
Finally, the GAMS software package and CONOPT3 algorithm were used for data
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analysis. In the meteorological dimension of the model, the climatic measurement of
rainfall was studied in the form of SSP climatic scenarios. Accordingly, the rate of
evapotranspiration of crops and, consequently, the production and yield of crops in the
region due to climate change were estimated and integrated into the PMP model. Each
of these relationships is responsible for providing some of the information needed in the
experimental research model. Finally, the dynamic endogenous price optimization
framework was estimated as a unit pattern. After evaluating the changes in the income
of farmer households in the face of climate change, the FGT poverty index was
calculated in the different climate scenarios. In the final stage of the research,
management strategies were evaluated in the agricultural sector of the Hamadan-Bahar
plain to reduce the negative effects of climate change on the FGT poverty index.

Results

The results showed that the annual cumulative rainfall values of Hamadan-Bahar plain
in the next 20 years period would have a decreasing trend in all climate scenarios, so that
in the SSP1, SSP2 and SSP3 scenarios, the average rainfall would be 303, 272 and 252
mm, respectively. Meanwhile, the amount of precipitation in the base year is reported as
323 mm. Accordingly, with the considering a middle approach in predicting
climate changes, along with increase in water pumping depth of 0/86 meters
during the 20-year planning period, the present value of net producer income and
after that, the indicators of poverty headcount ratio, poverty gap and poverty
severity in the agricultural sector of the region would decrease by 13%, increase
by 15, 33 and 17% compared to the baseline conditions, respectively. However,
the adoption of management strategies would result in the improvement of
various forms of poverty up to the level of 9, 20 and 10 percent, respectively.

Discussion

The change in the climate conditions in the coming years would have negative
effects on the poverty condition in the agricultural sector of the Hamadan-Bahar
plain. In this situation, considering that it is impossible to avoid different forms
of climate scenarios, it is necessary to apply strategies to adapt to the mentioned
phenomenon. Based on this, the management strategies including changing the
cultivation pattern, changing the irrigation method and removing the
unauthorized wells in the region were investigated, and the results confirm the
positive effect of these strategies in improving various forms of poverty in the
region. Therefore, according to the results, it is suggested that management



strategies with emphasis on changing the irrigation method and removing
unauthorized wells in the agricultural sector of Hamadan-Bahar plain should be
put on the agenda.
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