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Figure (2) the framework of the research methodology
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Figure (3) Validation of SDSM performance for climate parameters by

comparing the monthly average for the measured and estimated data for

Mashhad station during 1991-2005.
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Table (3) SDSM performance results

"l LQ 3

MAE NSE RMSE R? R o3 sl
Climatic variables

0.42 0.99 0.47 0.99 0.99 Ay gloo
1.60 0.92 2.11 0.99 0.99 aaS gloo
0.08 0.96 0.10 0.96 0.98 b
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Figure (3) the observed (2016) and predicted (2030) values for climatic
variables under RCP scenario in Mashhad station
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Table (4) Unit root test results

Sk aneS sl i sleo 5, Slos b Jgaxe
Precipitation Minimum Maximum Yield
temperature temperature
5 0o gl R PR oo » odeng CTOPS
Fisher = Fisher ¥ Fisher 770 Fisher ¥
LLC LLC LLC LLC

20857 397 6227 60 1684 33"  90.7° 2.9 s
0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)
20857 -3.9% 6227 60" 16847 337 427 207 s
0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.01)
20057 377 7367 -697 1634 357 11677 357 i,
0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)
20057 -377 7367 -697 1634 357 5637 277 .
0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)
12277 53 2098™ 767 20637 347 8787 437 _._..
0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)  (0.00)
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Table (5) Panel data model specification tests

Y F ST R PXE o301
Potato Rainfed  Irrigated Rainfed Irrigated Tests
barley barley wheat wheat

11.78 3.17 5.81 5.00 0.90 SBL g oges] ol ly slaenls
(0.00) (0.07) (0.01) (0.02) (0.34)

3.60 6.52  23.10 2.85 - ol yg05] o 5hee il lg &6
(0.46) (0.16) (0.00) (0.58)

4.74 7.45 3.47 80.66 34.52 ool 503 o Skoe (Sileo 25
(0.31) (0.11) (0.48) (0.00)  (0.00)
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Table (6) Estimation results of crop yield variance and mean functions

S o 57 <l sz o pS &l ps L yoice
Potato Rainfed Irrigated Rainfed Irrigated ~ Variables
barley barley wheat wheat
-2.91 9,997 466" 0.66 . iy (glod
(5.55) (3.33) (2.30) (3.66)
867" 3707 0.02 118 - aeS sles
(3.59) (1.10) (0.63) (1.58)
0.19 -0.49 -0.56 0.97 - Sk 3
(0.42) (0.61) (0.79) (0.81) =
-0.01 -0.0.1 -0.03 -0.12° - Sy, D
(0.07) (0.05) (0.05) (0.07) %
-16.54 22.23" 11.89 -10.66 - ol o
(14.72) (9.94) (8.87) (10.29)
0.10 0.16 0.05 0.04 - R?
9.50" 13.9™ 17.77 16.9™ - Wald
220" 5327 2,777 -3.017" -4.66° at oo
(0.67) (1.97) (0.85) (0.77) (2.75)
-2.05° 1.38" 1.09" 0.04 198 als ol
(1.18) (0.67) (0.26) (0.47) (0.28)
011 0.10 0.46™ 0.26™ 0.01 b o
(0.04) (0.13) (0.07) (0.09) (0.07) éi
0.02" 0.01 0.03" 0.0 0.01"" JEIST
(0.007) (0.01) (0.009) (0.005) (0.006) 3;
740" 23.01"" 10.18™ 2091 1494 Tan o
(2.44) (5.54) (1.96) (4.79) (2.37)
0.99 0.94 0.96 0.95 0.43 R?
84253  24285™ 594.7" 2041.3™ 80.80"" Wald

Source: The research findings
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Table (7) Percentage change in crop yield due to climatic scenarios as well
as climatic and technology scenarios in 2030 compared to the base year

SRy o < s s pS &l pass logs )l
Potato Rainfed Irrigated Rainfed Irrigated Scenarios
barley barley wheat wheat
17.15 -4.71 -23.86 11.13 -23.50 RCP 2.6
17.91 -1.09 -12.88 15.24 -21.54 RCP 4.5
28.81 0.02 2.79 29.86 -24.42 RCP 8.5
24.15 -1.21 -13.36 14.63 -20.00 s,9+RCP 2.6
2491 241 -2.38 18.74 -18.04 s,9u+RCP 4.5
32.81 3.52 13.29 33.36 -20.92 &,5L+RCP 8.5
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Table (8) crop production due to climatic scenarios as well as climatic and

technology scenarios in 2030 (1000 tons)

ESSTEN 2 57 <l o> o paiS & e ETpIEe
Potato Rainfed Irrigated Rainfed Irrigated Scenarios
barley barley wheat wheat

247.92 61.80 406.77 340.48 680.28 RCP 2.6
249.53 64.21 465.43 353.07 679.71 RCP 4.5
266.25 65.05 548.66 397.68 675.83 RCP 8.5
262.74 64.04 462.86 351.21 711.40 &,9u+tRCP 2.6
264.32 66.48 521.42 363.80 728.83 s,5us+RCP 4.5
281.06 87.77 605.24 408.59 703.22 &,3s+RCP 8.5

Source: The research findings
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Figure (5) per capita availability of wheat under climate scenarios as well as
climate and technology scenarios compared to the base year
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Figure (6) per capita availability of barley under climate scenarios as well as
climate and technology scenarios compared to the base year
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Extended Abstract
Introduction

Changes in the global climate have become one of the most crucial challenges facing
agriculture in the twenty-first century. Climatic change is mainly characterized by a
rise in greenhouse gas emissions and global average temperature as well as changes
in precipitation levels and patterns. Undoubtedly, these changes affect the growth
and productivity of agricultural production, and thus food security in many parts of
the world like Iran. At present, supplying sufficient food and meeting food security
in Iran relies on the management of climatic variables that affect agricultural
production. Therefore, it is necessary to study the effects of climate change on
agricultural production and food security in arid and semi-arid regions of this country
such as the Khorasan region. Given the importance of this issue, the objective of the
current study is to investigate climate change and its impacts on the yield and yield
risk of selected crops, as well as on food security in the Khorasan region.

Materials and Method

The daily observed data for maximum temperature, minimum temperature, and
precipitation is provided from the Meteorological Organization of Iran for 1961
2010. The daily reanalysis data for the period (1961-2005) are obtained from the
National Centers for Environmental Prediction (NCEP). The large-scale daily
predictors for the CanESM2 model were developed by the CCCma for selected
station. These data are used to predict climate parameters under three climatic
scenarios (RCP 2.6, RCP 4.5 and 8.5) for 2030. This study used SDSM to downscale
GCM-CanESM2 outputs. SDSM model, one of the most widely used models in the
world, is applied to downscale future climate projections using the 26 predictors
derived from a large-scale climate model. In the current study, a production function
technique developed by Just and Pope is applied to investigate the effects of climate
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variables on the mean and variance of crop yields. This technique consists of two
parts: the first component is relating to the yield levels and the second part is related
to the yield variance.

Results and discussion

The results showed that maximum temperature, minimum temperature, and
precipitation have a significant impact on the yield of the studied crops, so these
factors will lead to a decrease in the production of irrigated wheat, irrigated barley,
and dryland barley in 2030 compared to the base year. Findings indicate that per
capita availability of wheat will decrease from 148.22 to 104.44, 107.51,109.83 and
for barley will decrease from 74.28 to 47.94, 54.19, 62.79, and for potato will change
from 26.44 to 25.37, 25.53, and 27.24 (kg per person) under climate scenarios
RCP2.6, RCP4.5 and RCP8.5, respectively. In addition, the results show that climate
change in 2030 will reduce the production of irrigated wheat, barley, and rain-fed
barley, while these changes will improve the production of potatoes and rain-fed
wheat. Furthermore, the findings of the study reveal that the improvement of
technology will be able to reduce the negative effects of climate change on the
production of vulnerable products. Also, due to population growth in this region as
well as climate change, the per capita availability of crops in 2030 will decrease,
which will increase the dependence of this region on other regions of the country
and imports to meet food needs.

Suggestion

The results recommend that location-specific adaptation strategies be considered to
mitigate the decrease in the yield of irrigated wheat, barley and rain-fed barley crops,
and meet food security in the presence of climatic change. Investing in technology
(new crop varieties, development irrigation coverage, and increased use of fertilizer)
can be considered as an effective policy to reduce the negative effects of climate
change on crop production. In addition, supporting population control and climate
change mitigation policies can help achieve food security in Iran.

JEL Classification: Q54 .Q18 .C10 .D81.

Keywords: Climatic variables, stochastic production function, yield risk, SDSM
model.



