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! Goddard Institute for Space Studies

? Geophysical Fluid Dynamics Laboratory
* Oregon State University

* General Circulation Model
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! Commonwealth Scientific and Industrial Research Organization
? Erosion Productivity Impact Calculator

3 Production Function Approach

* Ricardian Approach

> Agronomic-Economic Approach
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? Lagrange multiplier

3 Ramsey Test

* Normality Test

> Jarque and Bera
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390 130 875 3,278/00 475/45 1,331/45 2,394,391/00 3,316/90 109/39 1379 )
4,968/35 657/91 1,955/32 3,737,940/00 4,090/58 198/96 1400

780 390 3500 4,774/80 475/45 1,331/45 15,332,870/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 15,638,730/00 4,090/58 198/96 1400

975 390 3500 4,774/80 475/45 1,331/45 15,311,540/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 15,599,930/00 4,090/58 198/96 1400

780 650 3500 4,774/80 475/45 1,331/45 14,470,480/00 3,316/90 109/39 1379 £
4,968/35 657/91 1,955/32 14,575,180/00 4,090/58 198/96 1400

975 650 3500 4,774/80 475/45 1,331/45 14,449,150/00 3,316/90 109/39 1379 o
4,968/35 657/91 1,955/32 14,536,380/00 4,090/58 198/96 1400

780 390 5250 4,774/80 475/45 1,331/45 22,437,830/00 3,316/90 109/39 1379 4
6,370/65 657/91 1,955/32 31,695,420/00 4,090/58 198/96 1400

975 390 5250 4,774/80 475/45 1,331/45 22,373,840/00 3,316/90 109/39 1379 %
6,370/65 657/91 1,955/32 31,656,620/00 4,090/58 198/96 1400

780 650 5250 4,774/80 475/45 1,331/45 22,826,370/00 3,316/90 109/39 1379 A
6,370/65 657/91 1,955/32 30,631,870/00 4,090/58 198/96 1400

975 650 5250 4,774/80 475/45 1,331/45 22,805,040/00 3,316/90 109/39 1379 q
6,370/65 657/91 1,955/32 30,593,070/00 4,090/58 198/96 1400
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390 130 875 3,278/00 475/45 1,331/45 2,290,386/00 3,316/90 109/39 1379 \
4,968/35 657/91 1,955/32 3,594,022/00 4,090/58 198/96 1400

780 390 3500 4,774/80 475/45 1,331/45 14,916,850/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 15,063,060/00 4,090/58 198/96 1400

975 390 3500 4,774/80 475/45 1,331/45 14,895,520/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 15,024,260/00 4,090/58 198/96 1400

780 650 3500 4,774/80 475/45 1,331/45 14,054,460/00 3,316/90 109/39 1379 f
4,968/35 657/91 1,955/32 13,999,500/00 4,090/58 198/96 1400

975 650 3500 4,774/80 475/45 1,331/45 14,033,130/00 3,316/90 109/39 1379 I
4,968/35 657/91 1,955/32 13,960,710/00 4,090/58 198/96 1400

780 390 5250 4,774/80 475/45 1,331/45 23,272,750/00 3,316/90 109/39 1379 14
6,370/65 657/91 1,955/32 31,119,750/00 4,090/58 198/96 1400

975 390 5250 4,774/80 475/45 1,331/45 23,251,410/00 3,316/90 109/39 1379 %
6,370/65 657/91 1,955/32 31,080,950/00 4,090/58 198/96 1400

780 650 5250 4,774/80 475/45 1,331/45 22,410,350/00 3,316/90 109/39 1379 A
6,370/65 657/91 1,955/32 30,056,200/00 4,090/58 198/96 1400

975 650 5250 4,774/80 475/45 1,331/45 22,389,020/00 3,316/90 109/39 1379 q
6,370/65 657/91 1,955/32 30,017,400/00 4,090/58 198/96 1400
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390 130 875 3,278/00 475/45 1,331/45 2,186,382/00 3,316/90 109/39 1379 )
4,968/35 657/91 1,955/32 3,450,105/00 4,090/58 198/96 1400

780 390 3500 4,774/80 475/45 1,331/45 14,500,830/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 14,487,380/00 4,090/58 198/96 1400

975 390 3500 4,774/80 475/45 1,331/45 14,479,500/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 14,448,590/00 4,090/58 198/96 1400

780 650 3500 4,774/80 475/45 1,331/45 13,638,440/00 3,316/90 109/39 1379 £
4,968/35 657/91 1,955/32 13,423,830/00 4,090/58 198/96 1400

975 650 3500 4,774/80 475/45 1,331/45 13,617,110/00 3,316/90 109/39 1379 I
4,968/35 657/91 1,955/32 13,385,030/00 4,090/58 198/96 1400

780 390 5250 4,774/80 475/45 1,331/45 22,440,710/00 3,316/90 109/39 1379 4
6,370/65 657/91 1,955/32 29,967,410/00 4,090/58 198/96 1400

975 390 5250 4,774/80 475/45 1,331/45 22,419,380/00 3,316/90 109/39 1379 s
6,370/65 657/91 1,955/32 29,929,610/00 4,090/58 198/96 1400

780 650 5250 4,774/80 475/45 1,331/45 21,578,310/00 3,316/90 109/39 1379 A
6,370/65 657/91 1,955/32 28,904,860/00 4,090/58 198/96 1400

975 650 5250 4,774/80 475/45 1,331/45 21,556,980/00 3,316/90 109/39 1379 q
6,370/65 657/91 1,955/32 28,866,060/00 4,090/58 198/96 1400
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390 130 875 3,278/00 475/45 1,331/45 2,082,377/00 3,316/90 109/39 1379 \
4,968/35 657/91 1,955/32 3,306,187/00 4,090/58 198/96 1400

780 390 3500 4,774/80 475/45 1,331/45 14,084,820/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 13,911,710/00 4,090/58 198/96 1400

975 390 3500 4,774/80 475/45 1,331/45 14,063,480/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 13,872,910/00 4,090/58 198/96 1400

780 650 3500 4,774/80 475/45 1,331/45 13,222,420/00 3,316/90 109/39 1379 i
4,968/35 657/91 1,955/32 12,848,160/00 4,090/58 198/96 1400

975 650 3500 4,774/80 475/45 1,331/45 13,201,090/00 3,316/90 109/39 1379 )
4,968/35 657/91 1,955/32 12,809,360/00 4,090/58 198/96 1400

780 390 5250 4,774/80 475/45 1,331/45 22,440,710/00 3,316/90 109/39 1379 $
6,370/65 657/91 1,955/32 29,968,410/00 4,090/58 198/96 1400

975 390 5250 4,774/80 475/45 1,331/45 22,419,380/00 3,316/90 109/39 1379 i
6,370/65 657/91 1,955/32 29,929,610/00 4,090/58 198/96 1400

780 650 5250 4,774/80 475/45 1,331/45 21,578,310/00 3,316/90 109/39 1379 A
6,370/65 657/91 1,955/32 28,904,860/00 4,090/58 198/96 1400

975 650 5250 4,774/80 475/45 1,331/45 21,556,980/00 3,316/90 109/39 1379 q
6,370/65 657/91 1,955/32 28,866,060/00 4,090/58 198/96 1400
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390 130 875 3,278/00 475/45 1,331/45 2,186,382/00 3,316/90 109/39 1379 \
4,968/35 657/91 1,955/32 3,162,269/00 4,090/58 198/96 1400

780 390 3500 4,774/80 475/45 1,331/45 13,668,800/00 3,316/90 109/39 1379 Y
4,968/35 657/91 1,955/32 13,336,040/00 4,090/58 198/96 1400

975 390 3500 4,774/80 475/45 1,331/45 13,647,470/00 3,316/90 109/39 1379 ¥
4,968/35 657/91 1,955/32 13,297,240/00 4,090/58 198/96 1400

780 650 3500 4,774/80 475/45 1,331/45 12,806,400/00 3,316/90 109/39 1379 £
4,968/35 657/91 1,955/32 12,272,490/00 4,090/58 198/96 1400

975 650 3500 4,774/80 475/45 1,331/45 12,785,070/00 3,316/90 109/39 1379 o
4,968/35 657/91 1,955/32 12,233,690/00 4,090/58 198/96 1400

780 390 5250 4,774/80 475/45 1,331/45 21,192,650/00 3,316/90 109/39 1379 4
6,370/65 657/91 1,955/32 28,241,390/00 4,090/58 198/96 1400

975 390 5250 4,774/80 475/45 1,331/45 21,171,320/00 3,316/90 109/39 1379 s
6,370/65 657/91 1,955/32 28,202,600/00 4,090/58 198/96 1400

780 650 5250 4,774/80 475/45 1,331/45 20,330,260/00 3,316/90 109/39 1379 A
6,370/65 657/91 1,955/32 27,177,840/00 4,090/58 198/96 1400

975 650 5250 4,774/80 475/45 1,331/45 20,308,920/00 3,316/90 109/39 1379 q
6,370/65 657/91 1,955/32 27,139,040/00 4,090/58 198/96 1400
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How does climate change affect the wheat production in Mashhad?
Elahe Boskabadi, M ohammadr eza K ohansal and Mohammad Ghor bani*

Abstract

Climate change effect is one of the most important environmental problems in the world. Climate change effect on
agriculture is complex. Temperature change can cause main effects on the world agriculture, such as changes in
raining model and CO, level increase. In this study, the climate change effects resulted from duplicated CO, that
changes temperature and raining, investigates wheat yield with respect to economic factors. Therefore results pf
biophysical simulation integrates in an economic model. The economic model simulates farmers’ reactions to climate
change using a nonlinear programming approach. This study analyses wheat production in different scenarios that
cover the period of 2000-2021 in Mashhad. Different scenarios of climate change, prices and farmers risk aversion are
applied in order to show the sensitivity of crop yields on these factors. Results show that wheat optimum yield is
changed from 1331.45 kg/ha in base year to 1955.32 kg/ha in goal year. So, it is predicted that climate change
increase 48% optimum yield. Climate change increase water and Nitrogen fertilizer consumption. 23% of water usage
and 81% of fertilizer usage increase in 1400 in comparison with base year. Price changes don’t influence factors

consumption and production in both years scenarios (2000,2021).

JEL: Q54

Key Words: Climate change, wheat production, Economic- agronomic approach, risk aversion, prices

* Msc. Of Agricultual Economics, Associate Professor, Agricultural Economics Department, Ferdowsi Univ. of Mashhad
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