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Table (1) Cropping pattern of Hamadan-Bahar plain in observation mode
at the base year and calibration using PMP model

QS J) abw QS ) xhw
(J Lisa) () LisSa)
Cultivation Area (ha) Jyame Cultivation Area (ha) Jyaze
6_7.:.2...:‘5 losalie crop 6-7;.2.»«:‘3 Slosalin crop
calibration observation calibration observation
214/95 216 | s 10358/84 10361 ! s
Rapeseed Irrigated barely
13339/07 13341 o=l s 15656/03 15660 p2> 52
Irrigated wheat Rainfed barely
82930/95 82935 p2> pais 131/54 132 i ]
Rainfed wheat Sugar beet
17/93 18 Doz eS 356/97 357 oLz
Tomato Cucumber
l_)_>3_1 3 3
14/99 15 éeén 302/97 303 sl dbele
Forage corn
67/99 68 3 g5 9600/74 9601 )
Chickpea Potato
300/97 301 Sl 1934/99 1935 e
Irrigated watermelon Garlic
[NERREP R RN 7 [NER N
5/99 6 Rainfed watermelon 56/89 5 Rainfed lentil
8481/98 8482 s 520/92 521 s
Alfalfa Pumpkin
Source: Research Findings Gzt gloatily taiie
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Table (2) Cumulative annual rainfall, price and production of crops,
income and discharge of groundwater in the agricultural sector of the
Hamadan-Bahar plain in the climate scenarios on the planning horizon

SSP3 SSpP2 SSP1 Base Variable
252 272 303 323 (Pochee) eVl (oo )L
Cumulative annual rainfall (mm)
355 340 310 273 (e st Ogalee) ol sV 2l
Discharge of groundwater (mm?)
31782 30588 29452 22033 (5 skS1JL)) b Jpame a3 (2Sls
Average price of crops (IRR/Kg)
744 776 857 897 R e e % e
Total production of crops (1000 t)
16785 17852 19042 22881 (b o)lkee) Hl58 gaiVlo (alls sl o
Annual net farm income (10° IRR)
Source: Research Findings Gz glaandly saite
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Table (3) Social and economic characteristics of farmer households in the
Hamadan-Bahar plain in the base year of the research

Quantity Social and economic characteristics
320 S
Number of households
42.12 (JLo) )53 sy s s u"i‘L“
Average age of household head (years)
95.6 .))4 WJ.IJ«A 6‘)‘.) dlb)l}al} M)O
Percentage of male-headed households
4.41 gl s (ke
Average household size
89.2 gl 81,81 bs s
Percentage of literate people
409650 (Jb, 1) gl csi“&é olge sai¥lo lod 30 (2 Sile
Average annual household food expenses (10° IRR)
1024125 (b, 5l2) Jlgls savls "\"J)‘) Nl
Average annual household income (10° IRR)
232224 (JL') )l}a’) )‘93[5 &54'NL‘“ 9 ‘U‘)"" “\“‘T)‘) u-‘-i‘l-*-"
Average per capita and annual household income (10° IRR)
Source: Research Findings Gz glaanily saite
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Table (4) The average amount of nutrients in one Kilogram of different food items

s gl S ghe s UM Glid el oM cdkeosls
Beverage Spices Sugar  Vegetable  Fruit E(gﬁle Dairy Meat  Cereals Nutrition
1.78 1750 3878.8 280.7 504.7 9000 831.6 27941 28344 55
Energy
0.04 49.3 0.0 14.0 5.2 0.0 52.1 141.2 89.1 U“‘”’
Protein
0.27 329.7 0.0 17145 4175 00 444.7 0.3 0.5 'WL“”
Vitamin A
0.05 1.38 0.0 0.6 0.2 0.0 2.1 18 04 = ol
Vitamin B
ool
0.01 96.82 1.8 7.9 5.2 0.0 11 14.7 21.3
Iron
0.02 1925 40.9 414.5 227.8 0.0 1484.7 1324 517.2 &
Calcium
0.12 218.55 24.7 42.9 88.5 0.0 38.6 0.0 539.2 SlysersS
Carbohydrate
0.01 422 0.0 10.8 3.6 198.0 87.3 365.9 6.8 =7
Fat

National Nutrition and Food Technology Research Institute, (2022) :as
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Table (5) Nutrition performance matrix of income deciles in the region at the
baseline (Cal)

Tz Sady bl Sa SERIeE UM Ly e ok i ol

Total  Beverage Spices Sugar Fruit & Ed'ple Dairy [ Meat Cereals Food
Vegetable LOil

1356 2 69 85 316 197 74 110 503 b S

Decile 1

2013 3 99 96 436 204 132 169 874 ¥ S

Decile 2

2245 5 136 107 505 250 142 180 920 ¥ oS

Decile 3

2907 6 158 183 671 308 149 247 1185 f ‘_S“N

Decile 4

3622 6 233 261 804 390 235 266 1427 b ‘_S“N

Decile 5

3933 8 246 277 861 404 230 312 1595 P Sas

Decile 6

5114 10 249 385 1209 496 273 489 2003 VS

Decile 7

5407 9 257 439 1210 473 300 514 2205 A S

Decile 8

6789 13 362 497 1451 577 388 820 2681 A ‘_S“N

Decile 9

9299 15 485 519 1942 806 450 1760 3322 VoS

Decile 10

Source: Research Findings G sloasdl txie
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Table (6) The results of estimating the regression model of food security in the
Hamadan-Bahar plain

6)1‘)&5;"“’ C.!a...: t L§°)L‘T wfo ).._:...,o
Significance level t- statistic Coefficient Variable
0/490 -0.410 0/730 Rt ad
Fixed coefficient
0121 0.960 0.021 e
Population
0.048 1.550 0.047 N> Sdleas
Household education
0.050 6.05 0.738 Il el
Household income
0.000 -4.009 -0.478 Ceiny ol ey
Discharge of groundwater
0.008 -3.806 -0.102 39S sledpame oo
Price of crops
0112 2.399 0.300 3915 slayarme W
Production of crops
Source: Research Findings Geis sloazily ae
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Table (7) The agricultural waste of the zone in the stages of production to harvest

(2o Sluls Glie (5 )13) Sluls (e (&5 ) Feasls Jyaza
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Figure (2) The results of applying the management strategy of eliminating
agricultural waste on the details of the cultivation pattern and the undernourishment
index in the region under the SSP2 climate scenario
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Extended Abstract

Introduction

The various pillars of food security 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 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 crops and,
consequently, the change in the profitability of production in the agricultural
sector. Therefore, different forms of food security would change with physical and
economic access to food. According to this approach, in the present study, in
addition to estimating the effects of climate change on the undernourishment index
among farmer households in Hamedan-Bahar plain, the effectiveness of reducing
agricultural waste in the early stages of production until harvest was investigated as
a management strategy.

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 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
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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 crop pattern in the face of climate change, the
undernourishment index was calculated in the climate scenarios and in the base
year. In the final stage of the research, management strategy was evaluated in the
agricultural sector of the Hamadan-Bahar plain to reduce the negative effects of
climate change on the undernourishment index.

Results

The results showed that the annual cumulative rainfall values of the 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 the increase in extraction of
underground water sources by 25%, the increase in average price of crops by 39%
and the decrease in production by 13% in the 20-year planning period of the
research compared to the base year, the present value of net producer income
would decrease by 22 percent and the undernourishment index would increase by
47 percent in the agricultural sector of the region. However, the adoption of
management strategy to reducing the waste of agricultural products would result in
the improvement of the food insecurity conditions of the plain up to the level of 25
percent.

Discussion

The change in the climate conditions in the coming years would have negative
effects on the food security 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 adoption of management strategy to
reducing the waste of agricultural products in the region was investigated, and the
results confirm the positive effect of this strategy in improving undernourishment
index in the region. Therefore, according to the results, it is suggested that
management strategies with emphasis on reducing the waste of crops in the
agricultural sector of the Hamadan-Bahar plain should be put on the agenda.
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