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Table 2. Cold dry county’s of the country by modified Domartan method
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Aoy 3B (o933 gy i
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OlS (plr a0z Ca 3 e gud s ¢l o Blgs UL (a8 5550
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. . (Fars) .,
(Kazeroon, Dagger, Lamard, Chirocarziny,, ;,I5s,.8 Y «quis 5,5
(Abick)s.1 Qazvinyens;
a!..%.‘.‘..-:ietzs.;q}’ .c,.?”? ) (Kerman)QLn;
Bam, Jiroft, Kohnuj, * Shahdad
9l 0 32w Fli ()log e Aol i (ol )b coline (Sl (St a8 Joy red jan wle jan
Gy 0052 B 032 e lgY 0 32 (S 05 i pwge )
Bandar Abbas, Bandar Khamer, Bandar Lengeh, Bastak, * Jask, Minab, Parsian, * Hormozgan) 15 = »
Qeshm coastal, Rudan, Bashagar, * Abu Musa Island, * Kish Island, * Lavan Island,
* Qeshm Island, * Siri Island
source: the study’s findings Geios slaasdly, e

Si9leS sl gpamo LS (a9 padSl i’ 49 (S
S 8ee 2uS1y &b 5l 55,5l sladgaze 0 Shes p weldl jats Sla I8 S (o 0 2
5 S hes (ol co s a5 0,8lee sla b 0l 5l A 2iS Colpo 4 azxg Lo solatul
Gy yid Qo0 &S Ojso ol 4 0gd oo (§lwdnd COin (55,0l sle Jgazte
oyl a0 bgs e (iS50 (Sa5,b g dae (sloo a0 aile ol (sl puiio (o0 o i
Sopliw 50 2oy oy S 50 o Slee lag pds i Glime oK1 g S9dge yd
30 0 Shas Sl (e 05800 (3l e (55,3l G Jgazs sy (ool
odslcawsdy polis 4 Sgs 0 a3lal b Jlo o Sloc a4y sy b (590, 0 @Bl s
sl <o o (Momany & Zibaei, 2013) aao o Hlis |y g5l j0 Jgame o Shoe
Gz leo b (Sw,b il sy S L as el )] Slas Lo g o,b 4 0 Sles ST
0,8 les LuiSly odbdiwlne ol O Jaaz 0 b oo s b Jgame o Sles do 0
-F Gl s laosls jloslaiwl b el Sis slopaddl g g w8l 1o oy 20,50 OV guae
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Chang, 2002) o cw,p zls b a5 cool glasls &)d o)ls woSae iiSTy S
g oo odalie O Jgaz 10 a5 4345 led 5,0 Slgzen (MOmMany & Zibaei, 2013;
w0 97 9 Jotne Sis oilll ) g oalll 10 020 puiS 4 bgnye sladae ;0 Lod piie oo
i b g S Sas ol g ol s lals )3 5 05 SiS il g a8l o
Bl 55 20 S 5 0 s St Bl 5 el 0 0 52 5 2l 57 bgrpe e o )k

Wi I e 0,5 S ol g
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Table 4. Temperate dry county’s of the country by modified Domartan

method

(county)e b e
(Ardestan, Khoru Biabank)clLs 5,55 <yt
Varamin,.l,
(Khosrowshahr) ¢ s
(vanky) Sils;
(Abbar),, o1
Manjil) Lz
b by oot bl ol
Haji Abad, Nehbandan, Sarayan, Tabas
o8 ol S (Sws ol
Bejistan, Bardaskan, Nader Kalat, Kashmar
ST i 505 ¢ bl 1ol cogl e (B
Khash, Mirjaveh, Saravan, Zabul, Zakah, Nosrat Abad
s (5 Y g e i Bl o )|
Arsanjan, Farashband, Fasa, Jahrom, Nairiz, Sarvestan, Lar,
Zarrin Dasht
dncheboron) g, as|

(Rover),,
(Ghasre Shiriny , ;o5 ya8
(Haji Abad)sl] 1>
(Bafg, Mehriz, Aqda, Herat)!» Jaie 5 o0 <350

(Province),t.!
(Esfahan)lgaz!
(Tehran),,| 45
(East Azarbaijan) s, ol )3l
(Semnan) L.
(Zanjan),les;
GilanypLs

(South Khorasan) s> Lol >

(Khorasan Razavi)sss, ol >

Obzrsl 5 Gl
Sistan and Baluchestan

(Fars)_. s

(Golestan), k.5
Kerman) L s
(KermanshahysLzils ;5
(Hormozgan),,5 5« ,
(Yazd)s;,

source: the study’s findings
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Table 5. Yield response factors of the studied crops in Iran’s various
climates and sub-climates during 1982-2015 period

. 5 el
omly Cmygs Lol OFER T2 g ) 8l
o7 omsT ) Coefficient ey s, Lo b Jyaze ol
Durbin-Watson f Time trend T t initati c Climate
tatistic of ime tren emperature  precipitation rop
s determination and sub-
climate
162 0.49 0.004218 0.267 0.560 @] s
: (0.0761%) (0.0897%)  (0.0018"*%) jrrigated wheat
167 065 0.024236 1.691 1.039 o S
' (0.0003**%)  (0.0008***)  (0.0743%)  Gry. farmed wheat
)11 033 0.005399 0.560 0.354 e Sy S
(0.0466*%) (0.0115*%) (0.1239) irrigated barley cold arid
145 034 0.016855 1.323 1.266 =S 9>
' (0.0647%) (0.0303**) (01507)  gry-farmed barley
154 0.42 0.020484 0.945 -1.087 slals &)
: (0.0034%*%) (0.0324%*) (0.0910%) Corn
1.49 041 0.008688 0.649 0.498 @] s
(0.0022***)  (0.0061***)  (0.0186**) irrigated wheat
178 0.4 0.049556 1.862 1541 o S
: ' (0.0003***) (0.0729%) (0.1020) dry-farmed wheat
1.86 027 ) 1.992 0.592 < o> oy Sz
(0.0459*%) (0.0037***) irrigated barley hot arid
139 032 0.056858 2.459 2.737 =S 9>
: ' (0.0034***) (0.1132) (0.0564%) iy farmed barley
219 0.82 0.024245 0.299 -0.371 slails o)s
: (0.0000%**) (0.1192) (0.0557%) Com
206 0.40 0.003334 0.678 0.205 u%] pus
' (0.0000%) (0.0042***)  (0.0167**) irrigated wheat
210 0.41 0.056223 1.783 1.066 0 puis
' (0.0000%**) (0.2596) (0.0738%)  Gry-farmed wheat Six
0.609 0.395 1 .
1.74 0.35 - =T Juee
(0.0035***) (0.0712%) irrigated barley temperate
1.601 0.751 5 arid
1.72 0.42 - el
(0.0066**) (0.0173*%) dry-farmed barley
0.784 -0.274 slails &y
134 031 ’ (0.0085***)  (0.0050***) Com
source: the study’s findings (*,**,*** are significance rhw 10 gl e i S A #) Gaiod laasdl :au
level of 10%, 5% and 1%, respectively el e ? " e
s) (Lo ) gao, b sy ).

saaline a5 jsbolan tiel oad 03] () 0,50 slogarme SlLolE 1S 55 F Jgaz )0
Josinn s gy g 3 (Ko 5 Sy 1 5SS Wl sl Jyame (st 25Ty 035 o
Syl a3 o canl oS o iS o sl Jaame den a5 cl 1 Slo ()l g ol
lopp nlo 5l GASI- 08 Lol (s 5l 5 08 gy iliie (ol slop b el 0l
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Table 6. Elasticity of demand for the studied crops during 1982-2015 period

Jyame 0,8 . e L
il Lo e RS sl
> Prop F DW  R? Ol Income log Price log
Other studies Substitute crop
crop log
Sl g
—+/OA NYPA
Faghehi Kashani
1990:- 0/58
AYVO g basiwl
0.20 0.088 -0.54 =
-+I7¥ 0.0000f (0.0143**) (0.0981%) (0.0000%***) s
Esfandeyari 1996:- (s 2483 204 071 [2.599] [1.707] [-5.260] wheat
0/64 ’
9 SLFTRR
AYA e
-+/fY
Mahjori at al.,
-2010:0/43
9 oa‘)' ULJL..;
0.15 0.064 -0.41
:\ V‘\V‘Q\)K.o.m 0.000025 (0.0859*) (0.0443**) (0.0000***) bl
gy (o) 1195 160054 T 775 [2.099] [-4.798] barley
Shabanzadh et al.,
2015:-0/43
9 ng_wl
A YAQ ‘Ql)&m
-+/fY
Ahmadeyan et al., 0.24 0.75 033 &y
2010: -0/43 0.00000 3245 147 076 (0.0000%**) (0.0008%***) (0.0196**) Sladls
9 lon s g (se5) : : : [6.107] [3.744] [-2.465] o
BARAS sc\)}.i‘éq
EMALN
Sheikh zayn Lden
& bakhshodh
2015: -0/25
source: the study’s findings Gz gloasdly saio
The numbers in parentheses are the significance levels of the factors walrd §losine g il S5 slael
. (*,***** are significance level of 10%, 5% and 1%, respectively Sl s iS4 5 %) A
S) (ey0) ga0,0 0 o)) mhaw ;o

aig,S g,y dlacl

The numbers in brackets indicate t values.
bl oo toaiaoylas
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Table 7. Predicted variations of Iran’s precipitation and temperature for 2025

YeYo Jlo & ysie
Years 2025 Variables
precipitation
1 Loo
Temperature
Source: Abbasi and Samari (2011) OY) 508l g owlis o

oalS eyl sla Jlo ;0 1508 (3l Ol ds aig) 05 oo edmline YU Jgaz 0 a5 j5blen
Ol @ YoV0 0 a5 Ojso cnl dr 0l o aulS 5505 0 (5L liee 51 9,0 42 5 el
Lod (slags oy yumss Wg) Lol c2ulls dlys (5935 Ll a4y Cond ()b SRalS woys + /8
Sl cwy 50 b oo (a8l a0 SO Gl 4 VoV o j6iS glos g o)l Laolidl cll>
coale o Solai cde & Momany, (2011) & Ponce et al., (2014)
Ol cilizes glapeldl ;5 (coaldl (slas j2dy o3 45 00d ()] 2 (23 soeldl Slocs iy s
Sl (eSile Bl 5| ool e o Dppoty sl slas el oS i
Sy oo ale Jloy a5 &b 5l eoliiwl b g lagy] jlore Bl il dlas g ()b oo coo i
AP Jlo 50 598 ilisio apaldl 525 g Bl 50 Lod g (Si)l lro Bl il dwlxo (A) Jgozr

Table 8. Calculation of standard deviation for precipitation and temperature
in Iran’s various climates and sub-climates in 2015

Lo ok ol 25 5 el
Temperature precipitation Climate and sub-climate
0.229 0.634 p5 S
hot arid
0.169 0.600 Sy Sb
cold arid
0.100 1.014 Joae S22

temperate arid

source: the study’s findings Geiod slaandly e
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Table 9. Variations of precipitation and temperature in Iran’s various
climates and sub-climates for 2025

VYO Lo Lo slos y2 0y ks VYO Jlo Gk Wz pds k8l 25 9 8l
temperature variations for 2025 Precipitation variations for 2025 Climate and sub-climate
1075 -1.099 P S
hot arid
0.691 -0.622 Sy SiS
cold arid
0.903 -1.642 Jatee Sz

temperate arid

source: the study’s findings Geiod sloassl iace
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Table 10. The average yield of the studied crops in Iran’s various climates and
sub-climates (kg)

RIS RS Vove Jl o Jyame w8l 25 5 0Bl
Change percent Years 2025 current crop Climate and sub-climate
0.001506 4001.15 3995 ol e
irrigated wheat
0.003087 1120.950 11175 PURIPRYL )
dry-farmed wheat pS Sis
0.014911 2622.732 2584.2 <!z hot arid
irrigated barley
0.008401 754,082 7478 09>
dry-farmed barley
0.007290 7389.079 7335.6 sl o)’
corn
-0.001638 3814.541 38208 @l poS
irrigated wheat
0.005219 1102.122 1096.4 o0 pass
dry-farmed wheat
0.001667 3182.996 3177.7 ‘5" bas Sy S2S
irrigated barley cold arid
0.001265 924.969 923.8 S
dry-farmed barley
0.013287 7593.473 7493.9 slals &3
corn
0.002755 3483.372 3473.8 & e
irrigated wheat
-0.001404 1151.980 1153.6 w3 PS5
dry-farmed wheat
-0.000986 2731.901 2734.6 <l Joes Sz
irrigated barley
N temperate arid
0.002124 852.507 850.7 M09
dry-farmed barley
0.011577 6974.924 6895.1 lals )8
corn

source: the study’s findings Bz laaidly pie



09 N5 ,5b Lo Jgazma 51 g o Shae Gl p (0l o pd 20l aihaia 5l Jam 5
Gk & STy o 2l piS Jgame )8 Sas ol g w8l )0 Jleglgiea o
ool 009 yo lo VIOFY 10 paiS (6l YU ot Cews 4y mlis o 30 5 o sle < /TAA
Joime St Bl 5 9 @oldl o ol oS Jgame lp (350 4 (2STy oy Grizpen
ol 00z lis g ol yia oo V85 Joles myd aoiS Jgame syt 5 s sboe /T 0 g0
@S wBle m paF Jpame 5| S ol paiS Jpame ()b 4 25STy w0 oS o
Janet sayegh et al., (2018); Momany, (2011); Mosaade & sla v, mbs b 398
Slean o ol S aile sla Jpame I (S die) 0 0, el Kahe, (2008)
Slgi oo o] Ul 45 sl azils 2alS wig, Yo V0 Jlo gl Lo Slas bagaldl g g ouldl
S 0Bl g eaddl yo gim ol ()L L Lo 4 (1iSTy o o (Rl L tals 51 5L
Los & (iSTly oyl 5 ugmnb a2 IVEY Lod 4 STy oyl ol piS Jpasme 3
5 ol 00 350 agdas a2 )3 VPAY 0 s St Bl 05 5 0eldl o 0 puiS Jpae
Ailiss m e Jpame Sl a8 (ol paiS Jgame oo 4y ST o 2
SalyS doyd Sy A Seap VeV G 0 Canex o 25 olnl bl S e st 2l
Statistical ) .oz 48,5 ,La )0 ao,0 o Joo Jo 50 Comes ad,y F 5 Sde fod 4 0w,
slol 1, el (ol AMM Jow (0,8 oxiwly a1 ,3 51 eoll (Center of Iran, 2017
ol (las AMM Juw ol aiil sy (go99> B ol Jlo polie g Jow gl a5 oS
L) ol Loyt aly Jlo polio b (ke 2 b 5 G955 polie b oas (iuly ol oS
elie Joe g Sl 0l (zialy (3 oSN cnlplo ol (gl LS poo wizr iy
2508 bgaze &g (e 9 S p5 Sl @Bl i Slas IS 51 LT sl
Jsoz 5o =) Jpame @iy sln VY0 Jlo g S95 <l po it slapeldl 25 5 il
sl 00 03,51 V)

5o @]?Jﬁm (_g‘ﬂ M).b [eYeYAN WJJJ)G'QAMM‘JJM AR de.?l.g).g‘).g
).')9“,.‘13‘ o 6‘4.0‘& u)é J}..Mo (_gb.: M)Q—’/\\QYVAgJMMp.JS‘ )")5!’“"‘15‘
Jliae Sz 90,5 S Glopaddl g g ol jo oy =0 /e 2 Yo Y g o/e 2 VA o3lailay
Crizod g ol a8l zalS oo o[ FYTYY o5lail a4 0,8 Sis o8l g o8l o o o>



IFAAF o lad/ 1T M/ (6 559Las”™ SLaidl VF

13 w0 S die) o el 4zl alS asys <[+ FVAYS 5 - [-SIVYS oV T-AV sga
Al mals sy /e VYA ol 4 o A Jaee Sas o8l 5 g @8l o o pusS
e85 5 oeldl )0 20 PS5 20 52 2l 52 ladsame CiS 5l Koo gse
Wl il ao o [ AN e g J AVEYY [ Yo VAS Y o5l 4y o5 s Joine S
b A S St ol g Bl o ol paS g o 7 (2l 57 lagane 5 ool
o g aizman ansd 4818 Ligl3il doys <[+ - YANY 5 +fe « < QAYF o[+ - ABY) o)l

el VIVEY oslail a4y ol b a5 0,5 S o8l g 0udBl jo 00 paiS g ol piS (20 5>
RN IR PES RTINS R R VP RIARA v 2\ 3

YYD 5 g oy ilihn (slapaldl ) 5 waldl 53 &Y guamo Sl ke 3 gedans (1) Jgui
(s ,l52)

Table 11. area and crop amount in various climates and subclimates currently
and 2025 (thousand hectares)

S Olyes S ) el 9 a8l
C t Farmi 3 -
rop amoun arming area J oll 05
Sl 203 Yo Jl e Sk aoys VYO S e Crop Climate
Variation v 2025 Variati v 2025 an(_;i sub-
percent ears current ariation percent ears current climate
0.005195 1061845.099 1056357.900 0.003683 265.394 264.420 ‘-""'l ps
irrigated wheat
0.005194 252069.597 250767 0.002098 224.871 224.400 m P
dw-farrr]ed wheat <o
0.008066 69697.972 69140.271 -0.006727 26.575 26.755 “5“ = 5
irrigated barley £
R hot arid
0.020239 35539.130 34834.094 0.011742 47.129 46.582 et
dry-farmed barley
‘ B - 1
-0.040886 266558.534 277921.677 -0.047826 36.075 37.877 slals )5
Corn
0.000869 134827.464 1347099.456 0.002512 353.456 352.570 *5"‘ pas
irrigated wheat
206848.861 .z
0.000869 206669.207 -0.004328 187.682 188.498 S PS5 e
dry-farmed wheat S
0.011256 817473.096 808374.150 0.009571 256.825 254.390 ‘5"‘ el o
irrigated barley cold
S arid
0.011255 60119.575 59450.410 0.009976 64.996 64.354 w97
dry-farmed barley
-0.119278 158772.538 180275.507 -0.130819 20.909 24.056 lals o5

Corn
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Table 11. area and crop amount in various climates and subclimates currently

and 2025 (thousand hectares)

S5 Ol DS 5 gl 5 ot
Crop amount Farming area Jgas o8l 3
KAJUETIRNN Yovo Jlo e KEJUETIOWAN VoY Jlo S Crop ;'C'i";ﬁf
Variation percent Years 2025 current Variation percent Years 2025 current climate
-0.000283 349590.833 349690.077 -0.003029 100.360 100.665 @ S
irrigated wheat
-0.000283 36305.027 36315.328 0.001110 31.515 31.480 o pa
dry-farmed wheat
0.019781 149766.502 146861.420 0.0207801 54.821 53.705 o 7
irrigated barley Sis
0.019781 5462.909 5356.943 0.017627 6.408 6.297 w597 Juee
dry-farmed barley tempera
-0.050500 102165.565 107599.415 -0.061326 14,648 15.605 sl @) tearid
Corn

source: the study’s findings
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Table 12 The amount of accessible water in Iran’s various climates and sub-
climates currently and for 2025 (m3)

G PO IRWIY Yevo e =8 Jyaxe wd8l 5 g ol

Variation percent Years 2025 current crop Climate and sub-climate

0.003683 1224792.946 1220298.300 (irrigated wheat)uJ s

-0.006743 98299.323 98966.745 (irrigated barley)@T? (hot arid)p 5 Sas

-0.047827 385024.857 404364.749 (cormyglasls &3

0.002511 1084401.481 1081684.760 (irrigated wheat) 1 pos

0.009573 540873.482 535744.708 (irrigated barley)sfl,? (cold arid)s ju S

-0.130827 159829.020 183886.357 (corn)glails )3

-0.003030 349653.920 350716.860 (irrigated wheat)uJ s

. temperate ) Joixe S
0.020788 152513.005 149407.032 (irrigated barley) s> (arid
ari
-0.061367 117297.596 124966.442 (corn)glails &,3

source: the study’s findings
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Table 13. The crops’ prices in Iran’s climates and sub-climates for current
and climate change situations (IRR kilogram)

YoV Jlo SIRPNE
IR JUUES SRV J 6]_,3 Jgax o8l 25 5 eeldl
o Years 2025 Climate and sub-
Variation percent current crop )
climate
0.288 15334.806 11899 (Wheat)rm:f
0.340 13391.862 9993 (barley)s> PS5 Sis
hot arid
0.545 15421.560 9978 (cormyglasls &3
0.296 15488.266 11913 (Wheat)poaiS
0.332 12993.026 9752 (barley)q> S s S
lls &5 cold arid
0.783 17440584 9781 SR =
corn
0.298 15572.417 11989 (Wheat)lo_.\.:f
0.311 12605.321 9611 (barley)s> Jotae Sz
lls &3 temperate arid
0574 15468.194 9823 S =)
corn
source: the study’s findings Bt glaadly rdacis
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Table 14. The crops’ prices based on the inflation rate in various and sub-
climates for current and climate change situations (IRR kilogram)

ST YYD 55 Pl pe Jyar
Variation percent Years 2025 current Cllmat_e and sub- Crop
climate
0.984 23615.601 11899 (wheat)paus
1.063 20623.46 9993 (barley)s> P S
hot arid
1.380 23749.203 9978 (corn)glails &3
1.000 23790.330 11913 (Wheat)pois
1.051 20009.260 9752 (barley)g> S yus S
lals &3 cold arid
1.745 26858.499 9781 SR =y
corn
0.997 23981.523 11989 (Wheat)poais
1.019 19412194 9611 (barley)s> Joae S22
temperate arid
1.425 23821.018 9823 (corn)glails &3
source: the study’s findings Grbos slaasdl e
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Table 15Gross income of the farmers with and without considering the
inflation rate in Iran’s various climates and sub-climates for current and
climate change situations (trillion IRR)

P ESL P25 EF 09N
Currect price Real price »i9 8
M)J J.a)o &"'19‘
Ol s veve Ju ol Sl s vevo Jl ook Climate and
Variation Years 2025 current Variation Years 2025 current sub-climate
percent percent
1.040 39521000000 19365600000 0.325 25663000000 19365600000 P S
hot arid
1.046 58821200000 28736300000 0.329 38195600000 28736300000 Oy
cold arid
1.056 14701400000 7147739000 0.335 9546365000 7147739000 Ju

temperate arid

source: the study’s findings Geiod slaandly e
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Table 16. Net export of Iran (thousand tones)

[CHPUOFS IRWRRY Yevo Jle e Jyaxe
Variation percent Years 2025 current Crop
100.92 -335300.179 -3289.520 (wheat)paus
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Abstract Extended

Introduction: Climate change is an irreversible change in average climate.
This phenomenon has a wide temporal and spatial range and consequently
has a wide impact on various economic sectors including water and
agriculture. The economic implications of climate change affect water
resources, taking into account the opportunity costs and benefits of allocating
and storing water resources in climate change. In order to achieve this goal,
considering the sensitive climate conditions in arid regions and the multiple
consequences of climate change in these areas, this study aims to investigate
the economic effects of climate change and water deficiency in arid regions
on production, price and income the agricultural sector in Iran.

Materials and Methods: For this purpose, the present study uses a multi-
market agricultural model that is superior to other methods because of its
endogenous price considerations. It is also designed for agriculture with high
geographical distribution (Ponce et al., (2014)). The core of the AMM
consists of two sets of equations, the first set depicts the behavior of
agricultural producers (supply) and the second set depicts a picture of
consumer behavior (demand)

Results and discussion: The results showed that with climate change, the
area under cultivation of maize crop under warm, cold and temperate dry
climate, barley, rainfed wheat and wheat decreased under warm, cold and
temperate dry climate for 2025. The results also showed that with climate
change, maize crop production in hot dry, cold dry and temperate dry sub-
climates and wheat and rainfed wheat in temperate dry sub-climates
decreased for 2025 compared to year 2016. Wheat, barley and maize crops
will also rise under the hot, cold and temperate climate for 2025 compared to
year 2016. Climate change is projected to increase farmers' income in hot,
cold, and temperate sub-climates. The results also showed that with the
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climate change net exports of wheat, barley and maize remained negative for
2025 and the country remained an importer of these agricultural products.
Suggestion: The results of the study show that as climate change increases,
the average price of agricultural products for the sub-climates will increase
and since the products under consideration are inelastic commodities, it is
emphasized that a price protection policy should be adopted to increase
consumer purchase power.

Since the results showed that the temperature response coefficient for wheat,
rainfed wheat and barley in warm and dry sub-climates and rainfed wheat,
barley and rainfed crops in cold dry climate and rainfed barley in dry
temperate climates more than rainfall. Therefore, it is necessary to increase
the cultivation level of these products in the above sub-climates.

JEL Classification:C61, Q25, Q54
Keywords: Climate Change, zoning Climatic, Agricultural Crops Market.



