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Table 1- Climatic classification based on modified Domartan method
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Table 2- The classification of sub-climates based on the modified Domartan method
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Table 3- Division of counties in climates and sub-climates of Iran by the modified Doomarton method

oS! Ol O bows yent
Climate Province County
SYN RAHEY
llam Abdanan
Olwes Olosbssons ( JY
Khuzestan Lali, Masjed Suleiman
o9 Oboily el
Qazvin Syrdan, Razmian
Py Siddaes Lonl pgr g 49lSeS S
Semi-arid warm Kohluyeh & Boyer Ahmad Likak
Ry oty <l
Bushehr Abpakhsh
Golestan Minoodasht
S5y ool bt
Khorasan Razavi Taybad
ool 039953 ¢jlyed ¢ e 3Ly ¢ ol LT59,0
Fars Firoozabad Fars, Noorabad Mamasani, Shiraz,
Droodzan
ol obly
Tehran Lavasan
Oliwjo> ods] jumd
Khuzestan Dehdez, Ize
Jasl o g 4sglSpS oS 9 cCusand
Kohluyeh & Boyer Ahmad Dehdasht, Dogonbadan
Jaime Siddass M o) s 0
Semi-arid temperate llam Darreh shahr, Lomar
bLf.u'Lo)f DLQ]D)'U ‘uLmb JJ)-“) u.g)f— u)’tf
Kermanshah Gilan West, Sar-e Pol-e Zahab, Tazehabad
olds OldS” caoglye )5S (gl S (e 5y ¢S50
Golestan Bandar Gaz, Bandar Turkmen, Gonbad-e Qabus,
Golestan, Maravehtapeh, Golestan
UMS )l’.jﬁ)
Gilan Rudbar
o) 73
Lorestan Pol Dokhtar
oyl Sdos b bl el jai 0I5
Mazandaran Galougah, Amirabad Port, Pol sefid

Source: Research findings

3uio0 claandl, sisle



VY 65aalis ¥ gamo I3 g Sis dos Gbloo 30 mudBl yunti JUT oy y

o ZMo! (35 5log3 gy dlawrg 43 ()l (SLoEAS] p1 5 9 Lreald] )3 gL ;oo (G ounndi —F Jgui> dold]

Table 3- Division of counties in climates and sub-climates of Iran by the modified Doomarton method
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Zanjan Khodabandeh, Khorram Valley, Mahanshan, Zanjan
Oliews Olgy Rbsie
Semnan Mehdi Shahr, Rezvan
ool Oles Cubd o8y al
Fars Eglid, Zarghan, Namdan Plain
UMS °—\3)g? “'Jla.l..{)
Gilan Dillman, Girandeh
93 OesS (n9f8 o)
Qazvin Avaj, Qazvin, Kohin
O‘.‘Lmb)f 09)5 @y w\.cf}wl) ©yd leb ;OMJ (‘;KLZ\)Lgb A ‘Ol)l.,,olf ()‘.?'Lg
Kurdistan Bijar, Kamyaran, Sanandaj, Babarashani, Dehgolan, Divan Dare, Yasogand, Zarineh, Qorveh
oLl S i yuslyy 0lislo S gl5S 03 lgn ¢pmpp ey SLTpMusl
Kermanshah Islam Abad West, Harsin, Javanrood, Kangavar, Kermanshah, Ravansar, Sangar
Ol y) B3l oblyg bl ool ccasd 068 oblp 3 @ yzgp il
Lorestan Alashtar, Boroujerd, Khorramabad, Dasht Mountain, Imanabad, Noorabad, Azna
Sy RUTARPID NS abid); PR ST KVESPENVES cuL.I.wT <l
Markazi Arak, Ashtian, Khomein, Khandab, Tafresh, Gharaghabad, Kamijan, Shazand
L'Jl.\.o..tn OIM ‘,\ng.@‘.'é ‘Ol{m?} 3)) ‘-\59L&J :)._{MA ;C)ﬁ.;a\.é :.)Lg’l..\.u)l
Hamedan

Source: Research findings

Asadabad, Faminin, Malayer, Nahavand, Razan, Tuyserkan, Qahavand, Hamedan
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Table 4- Yield response factors of the studied crops in Iran’s Semi-arid climates during 1982-2015 period

. . . . goey) 5 oy ot 993 8 ,4lo]
iS5 Jpasmo o9k lo3 oy X, o e OFeT9 093 8y
. . - Coefficient of Durbin-Watson
Sub-climate Crop Precipitation Temperature Time trend L e
determination statistic
o P35 0.941 0.847 0.007619 0.34 131
Irrlgated (0.0044)*** (0.0298)** (0.0407)** . .
wheat
2 P,\;f
1.225 1.421 0.020722
Dry-farmed (0. 0536)%  (0.0647)*  (0.0066)*** 0.30 141
wheat
. I >
3y Siddag o 7 0.562 0.850
- 0.41 1.54
Semi-arid cold Irrigated (0.0217)**  (0.0015)***
barley
2 9 0.668 0.993 0.014832 0.35 101
Dry-farmed (0.0814)* (0.0352)**  (0.0017)*** : :
barley
sy @3 0.334 0.982 0.008842 0.52 154
Corn (0.0701)* (0.0001)***  (0.0002)*** : :
o P35 1523 0.842 0.015592 045 67
Irrigated (0.0065)*** (0.0963)* (0.0440)** ' :
wheat
22 ray\.if
1.234 0.941 0.030395
Dry-farmed (9 gg19)* (0.1858)  (0.0010)*** 0.37 1.44
wheat
b5 Sitbdas ! 1.208 1.469 0.031716 0.40 173
Semi-arid warm Irrigated (0.0627)* (0.0404)**  (0.0005)*** ' '
barley
w9
0.505 1.576 0.024913
Dry-farmed (0.0698)* 0.1177)  (0.0010)*** 0.33 1.70
barley
slals &) -1.244 0.635 _
Corn (0.0010)*** (0.0811)- 0.39 1.9
o P35 0.414 1.151 0.010974
Irrigated (0.0344)%*  (0.0000)%**  (0.0005)*** 0.71 143
wheat
MJ ru.).lf
1.302 0.866 0.016050
Dry-farmed (9 0432)** (0.1390) (0.0568)* 032 148
wheat
N e o 1.294 0.705 0.017488
Semi-arid Irrigated (0 0go2)**x  (0.0210)%*%  (0.0007)*** 070 1.88
temperate barley
20 9
0.62 1.107 0.011759
Dry-farmed (0 0968)*  (0.0087)**  (0.0163)** 0.32 182
barley
s &) -0.416 0.797 0.018905 0.63 1.82
Corn (0.0724)* (0.0754)*  (0.0000)*** '

(1o)3 ) g 2uoyd O huoyd Vo gxlaws ) 6yl sime i yi o e i g ) Buiod claaidl sisle

Source: Research findings (*,**,*** are significance level of 10%, 5% and 1%, respectively
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Table 5- Elasticity of demand for the studied crops during 1982-2015 period

Sol yd oy, Js i)

Js Price log Income log Ol R? DW F Prop ol ﬁlf”
Crop Substitute crop Other studies
log
=+ [OA (V) SLolS gudd
- Faghihi Kashani (11): 0/58
(Ve PRV
. -0.54 0.088 0.20 ()t
P (0.0000%**)  (0.0981%) (0.0143**) 0.00000 - 7%
Wheat [-5.260] [1.707] [2.599] 0.71 2.04 24.83 ) Esfandeyari (10):
-0/64
{(08) oo 5 sy
- ffY
—-Mahjori etal (19): 0/43
- -0.41 0.064 0.15
; (0.0000%*%)  (0.0443**) (0.0859%) 0.000025  —./§¥ (¥T) 5]iSen 5 o3lj
Barley [-4.798] [2.099] [1.775] 054 180 B Gas)  shabanzadnetal (33):-0/43
=+ I¥Y (V) o) Sen g baes]
Ahmadeyan et al (2): -0/43
hey 033 0.75 0.24 rmedeyan etal (2): 0
gl <) (0.0196**) (0.0008***) (0.0000%**) 0.76 147 3245 0.00000 (V) o395 5 (i) e
Corn [-2.465] [3.744] [6.107] : : : (%) —-Iv0
Sheikh zeynedin &
bakhshodeh (34):
-0/25
Source: Research finding Geios claaiily sisle
The numbers in parentheses are the significance levels of the factors s g ) A Gl po (6 xe a5l 31 dlasl

. (x>, *** are significance level of 10%, 5% and 1%, repectively) (Mo ) 5 2oyd B doyd Vo grhas )3 6yl gime iy &

The numbers in brackets indicate t values. il e Todims ylis g )S 51 slael

Yo¥0 Jho (515 y9uiS (a0 5) (5005 St iy (o2 § (0831 Oyt 1 g
Table 6- Predicted variations of Iran’s precipitation and temperature for 2025

L paiio YeYo Jw
Variables Years 2025
()Z)l-f _09
Precipitation
Lo> 1
Temperature

Source: Abbasi and Asmari (1) (V) syoil g (owbee sislo

IPAL Jlw )0 jguiS caliBeo sLdpaldl 35 40 bod g (Sl jlro Bl ouil dnwlone -V Jgus
Table 7- Calculation of standard deviation for precipitation and temperature in Iran’s various climates and sub-climates in

2015
oeldl 525 oo Lo
Sub-climate Precipitation Temperature
P SiShad 1.321 0.390
Warm semi-arid
2y SdSdes 0.298 0.270
Cold semi-arid
Joine Kbt 0.380 0.118

Temperate semi-arid
Source: Research findings
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Table 8- Variations of precipitation and temperature in Iran’s various sub-climates for 2025

P L) VS Ye¥o Jlo i, Ol gt Yoo JUo bod Ol puts
Sub-climate Precipitation variations for 2025 Temperature variations for 2025
P Sibted -1.420 1.364
Warm semi-arid
2 SulSded -1.126 1
Cold semi-arid
e Sibeod -1.245 1.041
Temperate semi-arid
Source: Research findings s gbal, sl
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Table 9- The average yield of the studied crops in Iran’s Semi-Arid climates and sub-climates (kg)

ol 55 Jyaze S YeYo Jlu ETJWEC W
Sub-climate Crop Current  Years 2025 Change percent
o paS 3491.6 3456.183 -0.010143
Irrigated wheat
w3 paS 1809.2 1800.719 -0.004687
Dry-farmed wheat
)5 Suiddos o e 4051.7 4063.394 0.002886
Warm semi-arid Irrigated barley
FURRS 1149.4 1165.872 0.014331
Dry-farmed barley
sl @)’ 0.001 0 0
Corn
ol paS 4008.7 4000.172 -0.002127
Irrigated wheat
w3 paS 1339.3 1339.855 0.000414
Dry-farmed wheat
3 s S dod o 3354.8 3362.084 0.002171
Warm semi-arid Irrigated barley
PURRN 1127.9 1130.615 0.002407
Dry-farmed barley
lah @y 7531.1 7633.393 0.013583
Corn
ol pas 4305.6 4334.969 0.006821
Irrigated wheat
o2 P 2059.3 2044.466 -0.007203
Dry-farmed wheat
Jine Siiddos o 3342.7 3313.354 -0.009078
Temperate semi-arid Irrigated barley
PR 1671.1 1677.613 0.003897
Dry-farmed barley
sl @yd 7385.4 7484.912 0.013474
Corn
Source: Research findings e glaaily s le
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Table 10- Crop area in Semi-arid climates and subclimates currently and 2025 (thousand hectares)

ol 515

Sub-clima

ng
Crop

My ol
Crop amount

S
Farming area

=

Current

Yevo Jlw
Years 2025

C_')‘).::ﬁj o0

Variation percent

o

Current

Yevo Jlw
Years 2025

Ol i o 43

Variation percent

S b

Py
Warm
semi-arid

&l pas
Irrigated
wheat
f°‘~’~'> P.Mf
Dry-
farmed
wheat
el
Irrigated
barley
209
Dry-
farmed
barley
Oy
,_5]45]3
Corn

17604.647

111976.816

1627.973

16123.668

1711.273

108838.640

1827.223

18097.069

-0.028025

-0.028025

0.122391

0.122430

5.042

61.893

0.402

14.028

4.951

60.442

0.450

15.522

-0.018048

-0.023443

1.119402

1.106501

S
Cold
semi-arid

Irrigated
wheat
e F.,\.Zf

Dry-
farmed
wheat
el

Irrigated
barley

209>
Dry-
farmed
barley
oy
led.}l;
Corn

3402664.734

4548118.156

1084135.155

1035409.831

497409.574

3400900.893

4545760.546

1092864.582

1043746.923

463959.482

-0.000518

-0.000518

0.008051

0.008051

-0.067248

848.820

3395.892

323.159

917.998

66.047

850.189

3392.725

325.056

923.167

60.780

0.001612

-0.000932

0.005870

0.005630

-0.080122

Ve
Temperate
semi-arid

Irrigated
wheat
M) f.k;f

Dry-
farmed
wheat
el

Irrigated
barley

o9
Dry-
farmed
barley
)
Lg]djl)
Corn

1338206.314

942996.715

162358.616

275959.606

76030.477

1335103.527

940810.268

163288.269

277539.729

73737.138

-0.002318

0-.002318

0.005725

0.005725

-0.030163

310.806

457.921

48.571

165.137

10.295

307.985

460.174

49.282

165.437

9.851

-0.009076

0.004920

0.014638

0.001816

-0.043127

Source: Research findings
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Table 11- Amount of available water in the Semi-arid climates of the country at present and for 2025 (cubic meters)

P L) VS Jgae =d yevo Jlw [CHJOVES SRV
Sub-climate Crop Current Years 2025  Change percent
p)S Siddes o paS 20415.058 20046.258 -0.018065
Warm semi-arid Irrigated wheat
S 1444.069 1616.147 0.1191610
Irrigated barley
gl & 0 0 0
Corn
3y S dos ol paS 2096585.400 2099965.975 0.0016212
Cold semi-arid Irrigated wheat
P 644703.003  648486.135 0.005868
Irrigated barley
clals &3 449980.936  414095.805 -0.079748
Corn
Jtne Sitb oy o S 879580.980  871596.301 -0.009707
Temperate semi-arid  Irrigated wheat
P 113656.374  115319.582 0.014633
Irrigated barley
sl o)) 76860.230 73550.823 -0.043057
Corn

Source: Research findings
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Table 12- Prices of products in different climates and sub-climates of the country at present and climate change (Rials)

Sub-climate Crop Current  Years 2025 Change
percent
P dSdes 5 11890  16054.655  0.097952
Warm semi-arid Wheat
> 10835 11498.991 0.061282
Barley
Oy
s 9750 43406.629 3.451961
Corn
2 Suided #5 11789 15317.763  0.299326
Cold semi-arid Wheat
= 9869 13299.030 0.347555
Barley
Syd
s 9899 16090.255 0.625419
Corn
o ‘w . P 12029 15669.704 0.302660
Temperate semi-arid Wheat
= 9882 13299.515 0.345832
Barley
Oyd
sl 9826 14867.359 0.513063
Corn
PS5 St das paldl 505 50 (glails ©)yd 3,5 a5 )0 ey YVO 33 50 OV gz Cuadd 1Sk s 5
Average crop prices in 2025 horizon excluding Corn in hot and semi-arid Corn) 0842.833  15849.650 0.610273
climates
o el :iske
Source: Research findings .
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Table 13- Prices of products in terms of inflation in different sub-climates at present and climate change (Rials)

PONL| VR Jgaso hé YeYo Jlw o )d
Sub-climate Crop Current Years K JES
2025 Change
percent
)5 Kb doy puS 11890 24724.169  1.000293
Warm semi-arid Wheat
- 10835 17708.445  0.634374
Barley
& 9750 66846.208  5.865021
dlaﬁlb
Corn
3y S dogs alS 11789 23589.355  1.000963
Cold semi-arid Wheat
> 9869 20368.086  1.063845
Barley
S 9899 24778.993  1.503181
dl&b
Corn
s Siiddog auS 12029 24131.343  1.006097
Temperate semi-arid Wheat
e 9882 20481.254  1.072582
Barley
S 9826 22895.733  1.330117
dlm’lb
Corn
£S5 Suiddog maldl ), sl @3 55,5 a3 5 ety YoYO 381 13 cV guazme Cuogd (5sSke & 0842.833 24408.461  1.479820
Average crop prices in 2025 horizon excluding Corn in hot and semi-arid climates s
Corn
Source: Research findings Geios slaal, :isle
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Table 14- Gross income of farmers in different sub-climates of the country at present and climate change (thousand billion

Rials)
rv.:.&:‘ ﬁ)‘ ul.tj Y’Yo Jl.v) Q‘M M).S
Sub-climate Current Years 2025  Change percent
P Sibted 1733063000 2251192000 0.2989670
Warm semi-arid
o 119573000000 157449000000 0.316760
Cold semi-arid
Joine S5 W . 32519100000 42622000000 0.310675
Temperate semi-arid
Source: Research findings Geins sbasl isle
Ol o g3 VoY g VoY Ve v dgdn b i 4y Jlime Sl o Sl pygs 5 p0,S Llsd b1y Lalbl salyd 1uis VO Jods
cdb anlgs AL sl pye 1y Lialisl L amd e ol ol amd o

§ Oy Sddg oS Siddeg glapdilnj 5 oj)lis



VPV ooalins oY guamn 415l Suid-dous @bl 30 o8l i JUT (ouny

(Ul 35lo y152) aldl yoai g Slad Il 4> youiS lisco (Gaealdlys 5 13 0455 €55 L ol pod 3155 LuiS AIBU el =10 Jga
Table 15- Gross Income of Farmers with Inflation in the Current and Climate Change (Thousand billion Rials)

Mﬁ‘ﬁ)‘ A;lﬁ T’To JLM# Q‘M M)a
Sub-climate Current Years 2025 Change percent
Pr Sibaed 1733063000 3466835000 1.000409
Warm semi-arid
Dy Sis Ao
o 119573000000 242472000000 1.027815
Cold semi-arid
Joine Sibdad 32519100000 65637800000 1.018438

Temperate semi-arid

Source: Research findings
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Table 16- Net export of Country (thousand tones)

Jyae xé Ye¥o Jlw [ JUVE S WS
Crop Current Years 2025 Variation percent
P -3289.520 -1100690 333.605048
Wheat
= -1876.360 -249785.730 132.122497
Barley
lasly @)
sl &3 -6165.320 -102550.654 15.633468
Corn
Source: Research findings G0 slaaidly sk
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Introduction: Understanding the temporal and spatial fluctuations of climatic parameters (such as
temperature, precipitation, relative humidity, etc.) and its impact on agricultural sector is essential for managing
agricultural resources and adopting appropriate strategies. Precipitation directly affects the production of dry
crops by supplying the required moisture for the plant, and indirectly affects the production of aquatic crops
through supplying surface and underground water resources. Climate change has an effect on temperature and
precipitation distribution and consequently affects the plants water requirement and agricultural water
consumption. Overall, climate change is influenced by both temperature and precipitation. Due to the changing
rainfall pattern and average temperature of the atmosphere, this phenomenon can damage the production of
agricultural products that maintain the major food sources of the country. Given the important role of agriculture
in the country's economy and the existence of the ongoing water crisis and drought in the country, climate
change can have major impacts on their aggravation. The purpose of the present study is to investigate the effects
of climate change and water scarcity on agricultural production, price and income in Iran.

Materials and Methods: The multi-market model, sometimes referred to as the "finite general equilibrium"
or "multi-market partial equilibrium model”, has reduced the complexities of computable general equilibrium
(CGE) models. The AMM template was used for this purpose. To simulate the effects of climate change, crop
yields were calculated using yield response coefficients. Then, the demand function of different products was
calculated using estimated elasticities and finally climate change has been simulated for 2025.

Results and Discussion: The results showed that climate change would increase, yield of rainfed wheat, blue
barley, dry barley and maize grain in semi-arid climate and subtropical climate, in addition dry barley and barley
products in warm semi-arid climate and subtropical climate, and finally rainfed barley and corn products Grain
in temperate semi-arid climates and subtropicals climate by 2025 relative to current levels. Climate change also
would decrease yields of dry wheat and barley in temperate semi-arid climates and subtropicals, and also wheat
in warm and semi-arid climates and subtropicals for 2025 compared to the present value. The results also
showed that climate change would expand the water available for the blue wheat crop in the semi-arid climate
and sub-climates, besides the blue barley crop in the semi-arid, semi-arid, and temperate semi-arid climates for
2025 compared to the present value. Climate change also might reduce the amount of water available for the blue
wheat crop in the climate and sub-arid and semi-arid sub-climates, therefor the corn yield in the cold and semi-
arid sub-climates and sub-climates for 2025 compared to the present value. The results also revealed that climate
change would diminish cultivation of maize crop in semi-arid climate and temperate climates in addition
irrigated and rainfed wheat crop in warm and semi-arid sub-climate and also rainfed wheat crop in semi-arid
climate by 2025 relative to the present situation. Also the area under cultivation of blue barley and dry barley
crops in warm and semi-arid climates, cold and semi-arid climates, and blue wheat crop in semi-arid climates
and rainfed wheat crop in temperate and semi-arid climates would decrease by 2025.

Conclusion: The results also demonstrated that with the climate change, the amount of maize crop
production in cold and semi-arid climates and sub-climates, and the production of blue and dry wheat crops in
warm and semi-arid climates, cold semi-arid, temperate and dry semi-arid climates for 20 years would decrease
relative to current value. Also, the production of irrigated and rainfed barley in warm and semi-arid climates,
sub-climates and temperate semi-arid climates for 2025 would increase compared to the present situation. Thus
the first hypothesis of the study: "Climate change and water scarcity reduces agricultural production™ is not
approved in Iran. The results also explained that with the climate change the prices of wheat, barley and maize
crops in the semi-arid and temperate climates for the year 2025 would also rise, so the second hypothesis of the
study "Climate change and scarcity of water resources will increase the prices of agricultural products in Iran” is
confirmed. The results also show that with climate change, farmers ‘incomes in cold and semi-arid climates,
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temperate and warm semi-arid climates would increase by 2025 relative to their present value, so the third
research hypothesis that "climate change and water scarcity reduces farmers' income" In Iran, " is not confirmed.
The results also indicated that wheat, barley and maize exports remained negative by the creation of net climate
change for 2025 and that the country's climate change created an importer of these products.

Keywords: Climate change, Climate zoning, Agricultural crops market



