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ARTICLE INFO ABSTRACT

. . Climate change has had a significant impact on the global production of agricultural
Article type: products. Studying the impact of climate change on the production of agricultural
Research Paper products is very important for making preventive decisions to improve agriculture.

The aim of the current research is to simulate the cultivation pattern of Jiroft plain
agricultural products under the influence of different climate scenarios. For this
purpose, at the beginning, the effect of temperature and precipitation climatic

Avrticle history variables on the yield of onion and potato crops in the period 1991-2022 was
Received: 10 January 2024 investigated using regression analysis. The reason for choosing these two crops is
that they occupy a high area under cultivation and are cultivated in spring and

Revised: 02 February 2024 autumn. Then, using HasGEM3 general circulation model, the climate variables of
) Jiroft plain under RCP 8/5, 4/5, 6/2 series scenarios available in the latest report of
Accepted: 09 February 2024 the International Panel on Climate Change (5th report) for the periods (2011-2045) ,

Published online: 3 September 2024 (2046-2065), (2066-2079) and (2080-2099) were predicted. In the end, by applying
the positive mathematical programming approach, the cultivation pattern of the
region was simulated and the effects of climate change on the cultivation pattern in
the mentioned periods were investigated. The results showed that the climatic
Keywords: parameters of temperature and precipitation have a significant effect on the
- performance of selected products. Also, by applying the forecast of climate
C_Ilmate_ changes, General variability in the cultivation pattern model of all selected crops in the periods (2011-
circulation of the atmosphere, 2045), (2046-2065), (2066-2079) and (2080-2099) based on The noses of the
Simulation, Agriculture, Jiroft. HasGEM3 model are affected by different climate scenarios. Considering the
effects of climate change and improving the productivity of agricultural products, it
is one of the bad effects of this phenomenon. The results of this research can be
useful in agricultural planning and economic development of Jiroft city.
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EXTENDED ABSTRACT

Introduction: The decrease in the productivity of agricultural production, the decrease in farmers' income, and
finally the decrease in economic productivity are the results of global warming, drought, floods, and wide
variability in the climate, so climate change can affect agriculture. This is an economic activity and one of its
goals is to produce agricultural products and provide food for the growing population in the world, as a result,
present and future food security, it can face this security with serious problems and issues. Concerning climate
change and its effect on the economy, it can be said that as one of the essential factors in the changes in the
climate in the world, the increase in the emission and concentration of greenhouse gases has been stated, and a
slight change In the world's climate situation, in many cases, it causes great changes in the increase, intensity,
and rate of occurrence of severe climate change events and damages and natural disasters, as well as economic
damages and losses. According to many environmental experts, due to the emission of greenhouse gases in the
world, the planet will face severe environmental and climate crises in the coming decades. Climate changes
directly and indirectly affect the country's economy.

Methodology: The LARS-WG model uses complex statistical distributions to model meteorological variables.
The length of dry and wet periods, daily precipitation and radiation series, and semi-empirical distribution are
the basis of this model. Climatic variables of minimum temperature, maximum temperature, precipitation, and
solar radiation are the inputs of the LARS-WG model, which are all in the daily time frame. The radiation is
modeled independently of the temperature, and the sundial can be used instead. From the semi-empirical
distribution of the rainfall of the month in question and independent of the wet series with the amount of
precipitation in the previous day, the amount of precipitation of one day is calculated. In this model, the
temperature is estimated by Fourier series. The daily minimum and maximum temperatures are modeled as
random processes with the average and standard deviation of the daily standards, which depend on whether the
day is wet or dry. To simulate the mean and standard deviation of the seasonal temperature, the third-order
Fourier series is used. The residual values are calculated by subtracting the average values from the observed
values, and the minimum and maximum data are used in time autocorrelation analysis. Minimum temperature,
maximum temperature, precipitation, and radiation form the outputs of this model. Calibrating, evaluating, and
creating meteorological data are three stages of LARS-WG model data generation. In the next step, using
LARS-WG models under RCP 2.6, 4.5, and 8.5 scenarios and the micro-scale exponential LARS-WG
generating model of Jiroft Plain climate changes during the planting period of each crop in the periods of (2011-
2045), (2046-2065), (2066-2079), and (2080-2099) are calculated. In the last stage, the effect of climate change
scenarios on the planting pattern of Jiroft Plain was investigated by using the predicted climate change results
and with the help of a positive mathematical programming model. In this section, the current cultivation pattern
of Jiroft Plain and the effects of changes in climate parameters predicted under different climate scenarios and
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patterns in the periods (2011-2045), (2046-2065), (2066-2079), and (2080-2099). Finally, a positive
mathematical programming model and GAMS25 software have been used.

Results and Discussion: The minimum temperature in all three scenarios RCP2.6, RCP4.5, and RCP8.5 in the
period of 2046-2065 has an increasing trend compared to the base period. Besides, the maximum temperature
increases in the mentioned scenarios and during the studied season. Rainfall also decreases in the examined
scenarios for the period of 2011-2045. Accordingly, the minimum temperature in all three scenarios RCP2.6,
RCP4.5, and RCP8.5 in the period 2066-2079 has an increasing trend compared to the base period. The
maximum temperature increases in the mentioned scenarios and during the studied season. Rainfall also
decreases in the examined scenarios for the period of 2011-2045. According to the obtained results; the
minimum temperature in all three scenarios RCP2.6, RCP4.5, and RCP8.5 in the period of 2080-2099 has an
increasing trend compared to the base period. Furthermore, the maximum temperature increases in the
mentioned scenarios and during the studied season. Rainfall also decreases in the examined scenarios for the
period of 2011-2045. The results showed that the climatic parameters of temperature and precipitation have a
significant effect on the performance of selected products. In addition, by applying the forecast of climate
variability in the cultivation pattern model of all selected crops in the periods (2011-2045), (2046-2065), (2066-
2079), and (2080-2099) based on the noses of the HasGEM3 model are affected by different climate scenarios.
Conclusion: An increase in temperature and radiation in the studied area can lead to an increase in evaporation
and transpiration, a decrease in snowfall, and an increase in torrential rains and floods in the region, which
together with a decrease in precipitation in the region. It can lead to a decrease in the storage and supply of
water resources. An increase in the maximum temperature can also cause a reduction in the growth period of
agricultural products and as a result, a decrease in crop yield. With an increase in the average minimum
temperature, the yield of crops that require cold during the growth and yield period will decrease. One of the
measures that can be considered to reduce the adverse effects of these climate changes is to strengthen the
vegetation in the area to store and infiltrate rain into underground water journeys and to create solutions
compatible with the new climate conditions by the officials and policymakers of this area.

Ethical Considerations

Data availability statement: The data and results used in this research will be available through
correspondence with the corresponding author.

Funding: This research is taken from the doctoral thesis of Mohammad Javad Mehdizadeh, PhD student of
Agricultural Economics, Department of Natural Resources and Environment, Zabul University.

Authors’ contribution: Different parts of the article have been written by all authors.

Conflicts of interest: The authors of this article declare that they have no conflict of interest regarding the
writing and publication of the contents and results of this research.

Acknowledgment: This article is a part of the doctoral thesis of Mohammad Javad Mehdizadeh, a Ph.D.
Student in the Zabul University.


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

LARS- $15,5 (wlie s, 51 00luwl b Cd s Caid ooulBl (b puiiio (S 50 O pdS oty
2wiS (GoI (63 Uwdamd g Blieo (Wgs U i HAACM3 Jsw (955 9 WG

B3 e @7 ld ylobo P oo spon (P 0315 5040 Blsn oo
javadmehdizadeh55@gmail.com |yl ¢ ol < bl ol&uily ¢ 55y5liiS 0uSisls ¢ 5 jyalisS slail 09,5 ¢ 6 587> (goomiils .Y
Hamidmohammadi@uoz.ac.ir «yl ! < ol ¢ bl5 olRaily ¢ gyqlisS 0aSuisly ¢ 6 5,9liS” dlaidl 04,5 Jlsliwl ¥
samanziaee@gmail.com <y ! « Jlj < ol o&isls ¢ 65,9liS" 0uSuisls ¢ 6559liS sbaidl 09,5 Hluisly Y
aliazareh@gmail.com |yl «cd po «d o olKild ¢ Sludl pole 5 ludl 0uSiisly Ldlyan 09,5 ,Luiils ¥

S Al Wwlaswin
AU adls ol wtly (65,5l N garme Sz W5 » s JB b 2lsn g O Ol Wl g4
5098 D5t oy Al Sy Slaganad 3651 gl (6)y9liS SV guase Wl g1 corldl Oy g,

Cdyes cdd (5ygliiS Y guame S (468 (gilwand pols yimgh Bun Cuwl pho Hluw
Sl gy sl Judos 5l edlatul b 5El 55 jglaie pay sl oddl Cilisee (olag )l p3b cos

W oy V=AY 0590 )0 dwsjcaw g jlo Y guaste 3, Sles 1 55 5 bod (auldl glayuiio Al “’J"’“)u
9330 g 3umd o olaidl 38 a1y YL iS5 daw &S Canl )] Jguame 93 opl Gl e VY )il
dl.b)JJq).u.’u HasGEM3 (P9 u::.))f JAA )] oaliiwl lJ blfu] .)yu‘_go Pl}ul o)ul) 9 b)l.@d cuiS VF.Y Oyl WY :‘s)gj}l_!

Cota )38 pande (5 39350 RCP YIS FI0 MO (s slogsyliw cod cd s by w18l
9 (Y~F?—T~V°&) £(Y'\‘;—T';a) ‘(Y'\\—Y'\‘a) dl_ma)s.) ‘5‘)_: (W O”)‘)f) N.lﬂl )a.uu Lf,5'>u‘)
S S ce (3L iyl il Sy L (b 5 D ety (VAT AA])
C’l—" ) Jp—yyY (W) bl;. LSL“")P 2 cuss d?ﬂl » p‘bl Jeves) dhd)lf)ﬂ 9 d)bm adlaio

WY ot Ve i 2y
VEAY g0 WY shad )Lt

O ) Coie ¥ gane 3Sles 1 (5l gine 13U (5L 9 Lod (ol sl piel )l ol (LS
slpoygd ) st GY guaste dob CudS (26N Jio )0 wuldl (gla gyl yod b e Jles! b
Jie clm st ooll oy (VA=Y -88) 5 (YeS5=Y-VA) (V- ¥5-Y-50) {(¥-)\-Y - D) : 5oulS ol
8 SIS 1 55,5 i 53 b 35, o s ol Cilisee clagy s 106 o0 HasGEM3
G5 ol @l sl oy pl egw (a3 31 1 (65)5liS” Y guazma ()90 00 90 9 el
il Modgw Cd s i b (Uil drwed 9 (65y8liS (£ 50y40b pd WilgS oo

oy 535 Jio bl s
by «959liS o(gjlodnd

31 ool b cd s sy codldl (slapiio (B e (VF0Y) e 0,3 g lole (olus waes (ghome lgn daee wdlj sage 5L
s S s (clodilols S 55N 3luoden g cilio (slogs s o5 HAICMB o 9> g LARS-WG oS Lpobiio,
XA (Y)Y

DOR: 20.1001.1.24235970.1403.12.2.9.4
Olel by zaw (Slapiuns (ole azsl 150

& ’\:&) :J £ 5 . "93 #

Sl eyl oSzl «g5yliS 0aStils ¢ g5l Sluatdl 0,5 1 S
SAVYVFVFOD ¢ 8l

Hamidmohammadi@uoz.ac.ir : _Suig 2SJ1 Gy


https://orcid.org/0000-0003-1554-2921
https://orcid.org/0000-0002-6642-5470
https://orcid.org/0000-0002-3498-7945
https://orcid.org/0000-0002-3498-7945
https://orcid.org/0000-0003-4890-1830
mailto:aliazareh@gmail.com
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

Yy e g Cdd (oonlBl G ke (A 1 Ol pandS Syl

Aoddo
5 Ol oS ) puis g ol juis g o atiS ddhaio SOy oln g Ol bawgte kb pibeusS p Olius 4 alsl s
and 3 > o (Fawzy et al., 2020) ol bl syl 5 b et ) GO clojE il 5 L5b buas lsn
5 Jslim Sl (51 03T (ol g2 sl 008 ol s oy 90 o J83 5 05 08 ST (slod Gl g S
s Yoo b 3 Jilio e ooy g (slasil S5 & o (5 €y b AV Lo Sl e o8 oo (oS el
OHS eabe 3 el ojlal s gt pdy s Glausly I (o lyieas puldl Connl (IPCC, 2022) ol (]38l 4 o) a3
Caodl b b olpl 0 ohgas ( slainlgolail (M Bluo () 1S paenad 51 (o)l b 98T (> g 0350 zylae elasn] - oLl
S 48 1S o by e 5 eloa] i ooladl o ol Jlao Hlolid )5 51 (b gl o 3 it Wil gaudge opl S50
sl Epdge (nl WIS (o ot 9 Cosl pulBl oS oyl @algr (W) ilisee Jolpe g aasse )3 S S 5 e USLS
Jalgd olyem 4y 1) alizee (sladoly 5 M Leb‘j aseuw; g (slain! (olail Cl cus p Slusl zole> (glys 958050,
Couw IEYE “_é)lo S5 )‘] Iﬁ} WDged BEWH] u?Lw\J\ 69‘9? Sl 9 QM\ uf.\;’)' 0 )L&f).ugl.? le.c ) O‘9§Lsa u_bl)dq I) r(,Jsl .3)91
525 By 5 39800 ogmine (3305 05 bl Jshan el Con &y 3t (ol Jole 5 1 Cans IS oot o5 o5
sl oS lagSl i gl (obaidl yisy 10 05gds (Sludl (slaog S slaculld 4 adcas ol Jolo cuw; bt pon
(Y w0l Jadg) aiiS oo Cond (ool logSN 51 5o il oloial (glajlid) 9 S b ecupmon (ST

b e 5t osd 5 sl e SO LB 5 s i) 3 onlil SIS, sty 8188 o bl — 5, Sl i
ol ol Bl 553 S35 S5 slains 551 s e S ol e 28l 3> 039: 0 1L (Sl
8> dlﬁwi l.s I) u.sL.u.s‘ dLibuJ.w u.tblf Lfo.JB‘ wl.uob b.’l).w > 9 J.Jlo.)y )lb)?).g LS»»LA s ) Cumdg )‘ FLY .b‘du.’%)f JSw)
orldl Candy e |y Sladl Glapaed 18T Codge (lgices ks Cusl 03l g (Blgd sgmas |y gl 5 Bl 5
5,8 ledl oS lulyd 1o Hlee e G old Cundg ohsdy oldlas — Su)lb awled 4 sliwl b ol e g il
s JB old Coodl gadge pl 4 Cond awluw (> 5 (sl (oolaiBl o ) Slue b bls)l o oS Hlayeus RN
a5, b .(Nguyen et al., 2018) sl w5 |y byl Cudgzge Llgi o s> ggudge opl 45 390 Miblgd g)dug, dlatdl os9dr Calisto
ol laciond o5 aiile g el (gtaio slid 53 LS g g9l plo (xS )B4 g (5Pl @ o pds @l b g leer Camer o3
5 3L Sl Hl3,5 g ol osiles ol jd i Jbassld @l g lacawl (lodo 55 e 9> 5 2lp 9 Ol Cumsy SB o)
0l 9 Lod @l k5 (Sl jas Ll o ere D9 0 oy Sl (ol )b ladigas | @l Wy 0ny &5 ol 485 )18 ol
ORI ooy 351y o] (S35 o el o 35500 2lsm g O lais et carse Jolss b (] 516 o s oS ol
e ol Sl g basly (35)k ) o) e G dim Orted 5 52 ) S92 Blae IS 5 Sl gl
Waxino ¢(65y0liS” Wilo (golaidl Calisee gla yicy p e gla gl sy Cpl sl @LBIS )8 90 0 (gl @l 9 ol
(Kwon & Hyun Sung, 2019) 5,38 o sl § ol (s )Ks,5

s oMb p)S @l ) olatl gy (IS Cols )3 5 olipltS sal)y alS g5ylaST Sl sygere b oS
ol g Jlo olie cotel does 13 g oz 5o 1y b 3 Cunes sl 13E ol g (65,5l SV guamme Mg o Glaal I (S g sl
e s S ol S5 oS oyl & arg b (FAO, 2020) sylos dnlso (i Bluws 5 eMSke b ]y st 1] Wl oo e
&S Cuwl anlge (slodsmy (slayila b loa 4 ol Sl 51 oladl gl )3l Dby (b ol b ogd o wgmwe Sl dlaidl (¢l
cov 1y oolasl mls ol Go,b 5l 2ler g O Gl & cul e g Cute SlapanilSe dcgeze ololis da il ol 5l (S
5 & sy (sl il (apuslSie Job (Sigfe ot b st lolis b b el () 51 > 5 0350 3 5
(AR (Sl Jimosl 5 (2ly) Hgd o a2lge (S

! Food and Agriculture Organization


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

(VEY O sl o o)les) oyl T zobaw (sdilolu Y¥

9 b‘.é) ‘;9).@.0 ‘d)l_\f dgl.o).».u ‘.\Jy uu.mlf alos> )I .L.:)LC A-AsL;c .))‘9 slazdl 4 u;l}b 9 uT u‘).a.uu 4 uJLtbwT Alo.> )I
g (008 ST (65 g aldg) by dod ( S55L) wlea ¢ ol @lpis (Farajzadeh et al., 2022) (o), Kon 5 03jz,8) aslo
e 0)194\) ‘u_c‘)) UYM A.JS dl)J u)‘.)& .)|9A g»o.».g u,\.ul)B] p&b 9 A 0 M‘S o_\.uT d‘.bc\b.) » ‘) JIJ& J‘}n UJLP
DAY ) 5 g HB s ey a8l dnngi (slaygiS > Sl 423 il sl ropdle g pS 5 izl Sit
.(Dwi Nugroho et al., 2023) 544 o0 (3,9liS
g8y 4 b s o) pibiolal jdba ol 3 sy S plsiedr muldl &5 sy D il @ OB il
O3S (85y9liS s Scadgizme o (Saigleri S Shy (seslll Cumdg @ drg b (ghysliS i sl g0l e s
Yl il 03905 ol ilie oy )3 ol 8,5 )8 4 4o b ol 598 (sl |y ol ol Cung 2 salg sl (Slallne
Ol GynS oy (05 S 4y oldl 4l Logd sl o8 lnl )9S 50 ) i Egemme o)l i Lty CuaSTe e,
oo (iaiseo A5+ olaer o 3 (S5 (5xS0hen pymrcSey 31 ipS ol 03 Lo 135 3 Lo 9 1+ B YD Ja iy
ol e 5l i 5,5 5 s Hlade yedS Sblie | (gl 3 g atsIS pl il gt die YO bgds oSl oyl 5 (S
Glon 5 O Gl ol 595 slaiej s suoyd YOO 3gun cal gl 33 B Sl ceslizal myjsi yol ol b 8 ol 6V
ol &l (SlnsS g9 5l) Cobyo duoyd Vo g slal e duoyd B (SiiS Ao duoyd Vel ) SiS o YA/ (SiS jlas
doss g S blio )0 jauiS Carwg Mo D AV Al &S pl @ g b g doms )0 sl il 0 b S, il pyj95 cleay ol
Ol e 9 il 5l &S Casl 03,8 bl 1) Slgl8 sacusgase o LSS codddl Laulyd cul )9S ((Eh 9 (21h)) (55o9liS
S 2905 glo plgie & &5 ogbar il JLSitS ony g8y Gl g (Geing 9 ) o e 35S lacadgue
A3 o (89 lae G g (oolaidl lolyd slaculud b le ;3 Sl S Sl jebas ) 0 a8 cwl gloyyy JluSis
Jo 53 sbayetiS 53 (6559liS s phicaldy p aull jus b awglie g b (gladdllas (V+YY) ), Kan 9 DWi Nugroho
P by ials g dawg b 0 glayedS o Lo iuli8l el (g5,5liS coldy &S ol L zols ol pbl Al drwgi g dawg
Sy als e oy 1) 5l Cped 5 Al Ay g drwg by (sbayguiS )3 Lod i g o Al dewgi (slyguiS
Sl s slapite plo ol 5 ulas Lo Olidi & Cons @Bl anug (gloy5tS 5> (5559l ol (b ol b op9liS
plen g ol @l Sl gygp olgie b ladlae (Y-YY) Bibi and Rahman .uyls (5,5liS oy ¢ Los p Jglite
SiliS it SB olgd p len g Ol @l ate 13l a5 o olis guls ol ploul bl j2alS slas ]l ¢ (ojy5lis
5 JuSts (6y9 silo lsm g O Sl Sl 30 0k b (la)lis . 0ld a5 Gla gyl 3 Slitdsg Cosdly S 4,
5 S P el sl i s Coled ) &S sl oS lpy IS 3 Shes 5 90500 (S b Fuly dos Sllog
LS o SaS lga 5 O 5D oy Slyad gy Coldg 4 Sl 185 pgows g (olowd (sladgS slad oS ol oly; (oo o
3 390 (5305l i 3 Ism g o 1 36 Ojlud b Gl (el k5 o baome b IS5l 05380 (slacsl il (cnl pli
95 IS oo, ool b il b 5 aslll St e Ol b sladlas (IYA) o Kan 5 (cigopn; .l
Ghop VIV ialS 5l Sl oasy] clooyg gl (st 5l Jols IS guls sl plol Gilie (slogy b o HadCM3 Jae
Sllllao dibio paw jd Glodidy bwgio jobdy xSls (lod (wambw 433 YV 5 JBlis (glod ogmudis a5 )d YIF i3l ()L
2 ©hesily bawgto psboay (Ll3l ol & Bl dmles (Bl G L (i Jols s elel g rizen sl b 0)9d 4 Cons
el 59y 33 @yoyie 3 Jo3 e il adlaie v
&S ol s gls waly plsl Sl peles Sl 3 adlsl lyuss (golasBl Wl gl s lgie b slaadllas (VYAA) o35 i
S958 5290 R Ol (oM (6531 (6 )R85 ¢35l ooy (ilisee (slvdisn] )3 i jod g il Cjgody (sonldl Ol
o b aoles Jueod Sludl meles w1y g BB (golaiBl 6135 51 . g ploe iolal 28 iol58l ¢ golasBl wiy Jladl S
AFe 219 (B lp lall bl jl(Silea g alyss oS Sk maw ) codldl Ol (oolaBl )15 31 o9y
Olysd (wSe gy 5 2500 Diald (oolail Cujo g Cunyd K oolaidl Gluwlio 5 Jlos dlaidl dvye > ohads 1) edlSl Ol


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

Yo e g Cdd (oonlBl G ke (A 1 Ol pandS Syl

obal — pldl i (Susl)g 9 olon S b sleS b g Suid (2l 50 dwgs Sl slayeilS g (g5l )l (1 (ool
0315 plosl HAdCM2 e 51 odlisl | o1y] 3 ISt Sl it st b cladllae KWON (2019) .30 o guns
2 Uk oliee By el 39S lon 5 T Ll 3 Gl ol 3 e ol (lyh 5 o bl 3 ol ol o8 3l S ol
Uit e sl 23 ] i e pe o) 1 o Gl JSLis S o5 o S ol b s g Ll o]
§ el Jsb > shlate (Sl st Gl & a5 b oJls cul b el ol (slgm 5 T J) i 555 slop 5 T
b ablio @ algi e o gyl slo)lajlo 5 laisplinal yie (phb ly ulnly Wud paseie 55 b Wy, b 3ble
2 OFY) lagins 5 Sk ol (6500 el S 55 0l 5 555 (ol 5 o by s ey 55 S8 ] o Jluits
e by 0 gn Siguw oS! ) CaNESM2 Jio ot K] ouldl Jolse lpuss dodidy cposd 4 (glaalllas
olo & bgye ( S5k (il Lo (e Cwsl (ialS gy (SIS (B3l oy 2)90 laoye g bagyjlier (ooles 4 ol L
dy90 (slooyd g gyl (olod jd Lod yelyly .Cawl duo > FAINY 5 4 RCPB.S (ggyjliw 9 Yo¥o=Y VY Jloj 0y9d ;o a5l
@ boye Jolo slos glaodly 3 o Gl ke (ot s (all Sg) b 0)sd 4 Cund Liagg (ol > adlas
Gonliw a5 boye Sl (slod (slaodld ;0 g oI5 Bl a3 ¥/A L ply o VeEN-YeAe Sloj )50 piSTolo ;0 RCPAS (44l
25 byl (VFY) Lo o (Joywd oAb dw i 31,5 Ol ax d Y-V L ply o Yo2V-Y oA Jloj 0y50 ST ole RCP4.5
a5 Jopamme cuiS 1 5 Slas p e el Canddy guls gub sy el cuds (K angS 3,Slee p o @Il g ol
b sl 2,5 0 ddlaio pauwpo CulS loj oS pl 4y i b ol [ 50 5 OO/AY Lol 5 V0 cuiS @ bayye s loj 0 (S5,
P Sy aneS 53,Sles gl cuinpn Wb o Rli8l Janme JiSa j3 5 +/AY b s VD 4 pawye cutS oy JEDI gy 60
A bl 5t (25 5 03 b (3395 5 oS (2] CB (35 s 41 (50 o oo Sl ST sl

e (glaamd )3 9 0391 9yd9y (L) UKL g Pl L o)lgen Cpa (liw o i Sk Gline bawgie g (onlll Ll 4
2ol U g oddl Sl 5l 5 b eolasl ¢ idume oMSe ¢ Jlgie (sla JluSiis aile euldl @l pss slaon sy dali
JSis ) b Shls ey plin atiiS el s 1> 45 o0d ol padse ol Cusl 035 Gy iyt (655U ik
b & liwg) 5l ©p2lee olie SRl (o) doitn plo 4 65liS 5w ) l5sliS 5 ol ze e (AL
5900 e b codldl s iy Lulpd (pl 4 428 L1 095 osalie adlaie 5 )88 (il iz es 5 (BB e (Rl
Gl il ouldl Gl b 85k culiS o &l 5 S o I (65 i Sygpd B dw i () b cuslio cudS (65 s g
Sl bl ogdp 2bj cuenl Jl Ol Gpae lie cp ot b oobail Glaise (pS)i 5l (S lgsar (55,5l ise
ooy & g gk (S59WES (15w 50 ol o e pasl bty g (655l (i3 5 eolitsl )50 (slaedles Sy e (sl (s32)a0L
ot oplpls e ddlaie o oluy laojep 9 culS i zakaw | (0L Hled (oolaBl dn gl pie Eel Wl o uald] s
S soygd 3 couldl iy b S5 S slagSUl (Giloars ) o] S 5 1> oy lade b cuslite (odl8l i
Claolis san] ;5 w8l s Cumsg plpls Ded 48,3 (a5 )3 sanl 13 el cas el 5 pre p8 SO lgie s W3
byl cpl Copde (gl (63, Clgieds Glodils 5 e le «doolisS (gl g ydely g il dled S8 Cundg b womono
(g3 opl 5 aoplpls amd e 5,8 18l o ) ansls 13 el a5 canl b (6559l a8 ol e @ ] e a5 4 (6900
555 5 b HadCM3 Jus slasss @l 5 LARSWG (ilogmliony Jao 68388 U oaldl Sl (o
2855 plosl by s ol (55l Y game CutS (690 (il )3 ol 655) 4 ol 50 5 0L slag s

BT (9, 9 3lga

axdllao 3490 ddlaio

OA L adds ¥ a0 0F oldlas Job 10 le,S liwl Cain (6 505lS VYO alold j3 cd s cudd sy pl ) dalllas 350 dilaie
2 5 byd e 5 e VY glasyl o dalaie (il a)ly 41,8 a88a Yo dn o YA 5 adds Ve 5 a0 YA oldlss (5ye g aado V) g an
ol ol Uys o 1 gie FAY la)l b cdpes liw g Gl (SliudgS g dd usBge (sl g cunl 4Bl S ey (gloyd


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

(Ve OV als ¥ o)) oyl ST 2ol sailolw Y5

"legd (soslil Aol (sl g 423 ¥O Wl (slod jue bawgie 5 e e YV e 390 aillls (S5 (S0ke L addaie
ol (o Y game CuiS ) s loS g @5gliS Sler plojls SNl 5 Ll Ly sl KB 5 2)5 el (L
S s zolaw 09 Yh @ dagi b clo o e jaw DY guaste aS sl HiSa VOFOAY a0 VF VY elyi e yo adlais

D gwyp gk ol

s ST L

Legend

Landuse

W Rock

B Urban
Rangeland

Bl Agrcutture

- R

e

s s wo

Olpl Cga 13 Cd e Culid Corlge —Y JSWS
Figure 1- Location of Jiroft plain, in southern Iran

B Sy
oeite 31 S8 Jae opl il LARS-WG Juo 3,5 o )l)8 oolatwl 3)50 GCM sl Jao  ples (whioss) s o5 oo Jio
S5 aljey Jile 5 xSl slacsls as )y (il ( S)L polie Mg s aS Cul Ign sy Bolad glaodly Wae (sla Jao
LARS-WG s I (slosizrn ()l slogjsh lidlon (sloyito (silo a0 sl 29,00 )5 42 oats] 5 ol oildl (gl ol
ool giladde lp Jao ool s (225 408 @ O Glasw 5 wlig) GBSk o 5 S laoyed b 5,5 o S
Sboj ol )3 (Sen &5 wzua LARS-WG Jao (slaiedgyg (gandys> (il g o)l epiSlas (glod ¢ Bl (glod sl (gl yiol)ly
ope 35 8l Colo Sl plgs oo ol slaar 5 cusl 0l Jae Gl an s Sl St jgbay b Je ol 3 855 0 18 Al
Ao )5 joy S )k sl (B gy )3 Bk e b 5 slagym j JEiwe g jlas 3)50 ol () (228 ded @i Jlcd)S
ailje,y o lze Blysul o ko b B0l olads])d O )gods Aij 0 (350 diyed sl gy |y Cjlis sy Jao cpl )0 g o0
Sly Sediee siledie alig) Sl g Jile ol da)d wius i 3)9e jg) (g SiS L 5 Cumdy 4 alaly o
Mol pSle polie 32)85 5l gde 03 S pow Ao dygd (Syw had Ol 42p3 Jhee Slzul g (1Sle (il
lod 35,8 o 148 ooliiwl 350 (Sloj (Siuwed 365 Juloo 10 yiShs g J8lis (claodly wgd o duwlre brosile yolie ol sdaliie
W Jolpe wlilsn cloosls sbrl o syl ey im3 o St |y Jio ol slbmgss LU 5 Uil iz (slod cigeS

LOYM o) Ken g olobl) s o JuSis LARS-WG s glaosly slgs

! De Martonne


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

Yy e g Cdd (oonlBl G ke (A 1 Ol pandS Syl

Jae (2ewly

Iy o Sload sloodls o ke LARS-WG 05,5 0 g 0 1y doyo opl eoiuas laodly e (gl piY (sloyiol )l plos
i et (Sion o ol wld Kl ool Sl o (o 355 Car QB 5 4S5 At slod 035 Je
(Semenov, 2007) 2,5 o e |y uiS o s Sloj Judls b il 50 @b laicas |y Sloj cglaie bl jo ailys

Jae b))
Szl 30 p9d pB SCud b g Cunl Cunlio ddlllas 350 S0 5 ddlaio o 0lad slaodly g (gl Hlas 3)50 Jdo &S opl s
Lwl LARS-WG

Soman godld sl

Sl g Sl sloodl ag sl waldl joeis sonilis o culple Wisd 5wl Joe i)l g (ol Sl e litlse sla el
YA g YeFO-Y XS Y=Y N 0y9 dw |y el slaodly &S Jus (Dwi Nugroho et al., 2023) cuwl 5l 3)90 (Sgiuas
b Jde 5l ol conday W ool LARS-WG 5.5 Jao s LARS-WG Jso 4559 cpy3 S o Mgi g Lolidios, (e9Me Y9
OOl g o> (slapsite wlig; (Sloj sy Juo (b)) 5 (Prily Sl am D9d e (b)) Jue 3Sles 0950 5 duslie oAb saalie olie
395 g0 ol gyl 5 St oby) yskitods R g RMSE INSE (gl (glylne 1 Cales 55 o (sjlodensd 51 (slioyd (5l dilaio
Ol g o> laiia 1 Sy o (g)bine 5 S K9y (OLS)' Jgome Slaye Jilis (B9, ) o3latel b ¢ Sgms)S) o al> o )3
owyp EVIEWS10 (¢))38le 5 atan 5l odlil b« s i s anlllas dy90 ey Y guamme 3,Shas bawgio p byl @l il g aildlo
Mo it by & Sygo ol A3 B 4 gl 4y Gome S8 Wl Sl day (Stuansgs St ) (sl A
oty dagd ooty 5 il (clo S5 SET )3 e JSb e g sl B loj 3 e 51 i ST lo 0 (atay)
R? 15le) Jao )3 39390 (claylime 51 ool Cundts guls o Ly g A5 3,900 cls pusio Jolize <l b 93 dnyd g 93 a3 > o danyd as
1 ozl L ite e byl g oaoleo pmuds (s oles o gols 31 5 4l YU (slo S o §1 oles JSib comss 4 (0 oo
il Vodbaly ©jg0h (bt (8 ipaeln Jie S jlle S5 jbody (ITAD gt y353)

MaximaizeZ = Zn:Ci X;

i=1 (\)

Subjectto :
> a;X; <b,

ooywd 3 el sl e i g cutS ) pdaw daly S ool (B s A esenad (sl puiie Xi iBan b Z ] oS

il 59 el Jlod sl s (65)5liS sl 3 mre I3l (03k) iyaeln e 0jgyel cunl LS
st L (NMP)" (y50md (5l (s50,40b 5 slaJde JS dtwd dws & laJdo ol )15 3959 (s5,40b 5 sl Jdo I (glod s
345 Ko o gdpends (PMP) i 5l (555400 sl Jde 5 (EMP)" oxiwnslail (pob) (s 5540l p (slo Jdo o gjlodine
Speas Y n a8 Casl (pl PMP (sla Jae Lol Gua .ai salgs asly (PMP) cute (g55)d0bpn Jdo Byxo 4 doldl
Sl 3 dg2g0 YL 28) caa &S 1) Jao ool S (giloand 1) (l5)5liS Hlby g g 03903 Wil 1) 35290 Laalpd I s
3 39290 bulyd 5 ClipgliS o5 s58ie osp Cotte 52l (Siastaliz cslate 13 9ad Bpne s sk (i) il nui NMP
~ a9 L)I))9L"S PV WY ‘_54519 ]a)]).w PN d)L.u») Lgl.tbw.)a.\?u ])J) ;JaJSL;a JQ.C Ak )9]04) Jﬁa.a?u: 9 Lmobl.g) w 4 d>gf L\

P

2 xS e Oloj 3 0y prena g 579l g G S 53 ] plas Llod &y 3B Lo Jas o5 and e 515 436 o 1y oS

! Ordinary Least Squares
2 Normative Mathematical Programming
3 Econometrics Mathematical Programming


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

(VEY O sl o o)les) oyl T zobaw (sdilolu YA

0556 4 atunly (6305 a5 B ] (6)38 51 g conbiw O Jles! asus (Keramatzadeh., 2011) 15,5 o jhas )3 |y o)l (bl Lol ps
5 O dsyie bl b a ally g5 oo JedlpSe il sad Jlesl Culw & Cund (il pm0,00 Jedll S
PMP) i IS oty ) ol 35 ol (PMP) e 3y st s 31 o ol syl ol o] (52,5 slasSi
fmly slacadgioe (38)S )l ) b (dad (ohytelin Jio el )
(bt e Ban b by yiel)l (e g Jol Al jo (593 dlie 3 )Y
Saadgioe unss dlsye )3 aula Ll jslaiod) (Jad pue (ghajaalyy Jho o B p3 0ad (oxiwly Bua lop)l8 Y
Siaely Jae S mlio slacudgion degezme 4y (liS oo dudo bl 09 ol sdalie Fglaw 4 1) aylled daw 45" ¢ uiwly
Ligd o ddls] las
Jol alsyo (8793 p3lie 38" o miwsly (sacudgiome (8,5 )lai )3 b (b (gj0)aalyy Jho oyl dloye dw (b (S5 j5boas
sgateds (s e (ghaydelip Jio o By 0nd (mily Ban U3 )8 (Jgl e (b et Ban @l sl el (s (o)
Crl 53 odlatal 3)90 (3L (Shr)dely Jho udS At o)l e sl 2980 dple PMP Jio )b I sl Jbos
sl AL 033l (g jlodinii dls )3 15 2,10kl IS5 (gl geos

MaximizeZ = Px —dx — % XQX (v)

” i ")
k;x, <TCapital

i=1

> )
X, <TLand

i=1

” ®)

p,;x, < TPoison

[N

=]
—
A
—

f.x, <TFertilizer
1

=]

l,x, <TLabor

faN

=

m;x; < TMachinery

i=1

=2
—
)
Nt

w, X, < TWater,,

N

i
X =0 (v)
Xy~ % <0 ()
tdow l Lale e (NX1) by X ol 5l o uojcum GYqame Cwdd (NX1) Hop P ool Gua b (b5 Z Jae ol o
W Slpd g Conl dizo b 93 423 9 (ad s (oxily sl yiel)l oamdolis cuiia Q uyle o O el g lacylld
@y Sl g SYldle O (9, e aliond S35 ¢ oliond poans caslo s glio Sl odlitl lipe 212l s g K p 4
TPoison (TFertilizer ;TMachinery ;TWaterm 55 g Cul aalas 350 ddlaio pdaw 3 £l)j cpoj i S 2 1 Jgammo gy
orwd 33 Ol g, (9 ( oliowd (slm3gS ¢ olowd pgows ¢ moj il wolio IS Jlade osima Lis o 54 TCapital o TLand
B b s Jde  odd blod glaad O B Y lalgy o Baa ml sdimojlis O daly el o)) slacdld gy dalais o
L Egu90 ) S0l Jde sladd led o dlndin |y Cdps s s ol slaculed S 5l sel caussdy 4Vl LalBL dgu


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.9.4
http://jircsa.ir/article-1-534-en.html

[ Downloaded from jircsair on 2025-12-09 |

[ DOR: 20.1001.1.24235970.1403.12.2.9.4 ]

ya e g Cdd (oonlBl G ke (A 1 Ol pandS Syl

(leord Gl (o) oy Jols &5 39290 rgite JS 5l St Slyies oMy Glacdld o 4l jolaid] plie J5' o8
54 lord o395 5 b b Lo jo 08 3L adlllan 3)90 adlaie )3 39250 O @lie 9 SV lipdle IS (5950 caliond sladsS
P9 )T ol g ped (gt sdgS g (IS EHB S0 ple ¢ iSle by IS4 (6l
0y93 5D kite Y guase 3,Sles p )b g Lod euldl clayuiio I e )S, slafulos jl oslazul b el 5 IS jeba
Gy Slogy s o by > muli] clo iy HASGEMS ages (53,5 o 5l odlitul b oS5l i yyy VFVA— 1)
=Y50) Y IN-Y¥0) slooyed (sl (v (9))55) maldl s Jodim Clud (515 cpasds 40 39390 RCP Y/F F/0 AD
wilae oS 6o Cuto by (630ya0ln il 6pS5a b bl 5 A Lt (Y-A-—Y+AR) 4 (Y-FS-Y-VR) (¥-¥5

A gy 0L sL L;l.m)g) 5 s ‘59§J] » p~‘5| geves) L;Lmd)lf)il 9 d)'l.wd.w.i‘;

o8l b o (i 5l ol gl

g Coled 2 9 Jo byl l (sl 0)9> sl Jao g5 ol (orinly dl>je 4w (Lo LARS-WG Jao Lawgs o3l 1y
e g iy (slod ineS slod LcoulBl (claodld ( Jso (sla] (sl Const dlspo 13 305 0 Oygo 03] 093 (cly ooulll (slmodl
sl 020l Y Jgio 1> lis 9 48 S0 p3Y (slailow g o5 g spslaer Sk

YAAA-T e Ve 5,lol 0,95 (b i Ll yood _conddil L ki Jrwgiio padlie Y Joua
Table 1- Average values of climatic variables of Jiroft Plain during the statistical period of 1989-2018
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Table 2- Values of LARS-WG model evaluation statistics in the statistical period of 1989-2010
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Table 3- Predicted value of climatic parameters in the period (2011-2045)
srobod el 25 sl Casl Ve 4 Jx ol ) agl; 52l el
9.72 13.69 19.02 24.08 27.77 2947 2755 2426 1938 1521 10.99 9.02 RCP2.6 s
10.11 1409 19.10 2387 27.60 2930 2743 24.16 19.15 1487 10.73 8.83 RCP4.5 s
10.29 1418 1938 2431 27.84 2929 2731 2417 1942 1528 1118 9.23 RCP85 i
2254 2805 34.67 40.16 43.60 4494 4427 4064 3462 2390 2364 2035 RCP2.6 s
2234 2825 3491 40.04 4314 4466 4440 4105 3493 2871 2294 19.60 RCP4.5 .
2268 2840 3516 40.49 4357 4455 4367 4052 3509 2934 2364 2018 RCP85 ¢
1.20 0.33 0.19 0.12 0.09 0.05 0.05 0.26 0.49 0.94 141 116 RCP2.6
1.80 0.41 0.11 0.07 0.10 0.04 0.04 0.22 0.46 1.02 121 159 RCP45  Sujt
1.75 0.37 0.14 0.11 0.14 0.04 0.06 0.28 0.51 1.07 1.20 1.56 RCP8.5
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Table 4- Predicted value of climatic parameters in the period (2046-2065)
webod yely 51 ol Cwll (Ve 9 4 kal ol apd agl; 52l st
10.89 1513 20.32 2522 2852 2991 2767 2466 1951 1540 1140 9.76 RCP2.6
11.65 16.07 2098 25,77 29.10 30.70 28.39 2513 20.00 1549 1153 10.04 RCP45 .S sk
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23.66 2958 36.31 4141 4422 4526 44.68 41.08 3458 28.61 2334 2041 RCP2.6 o>
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1.27 0.38 0.16 010 009 007 010 027 045 112 1.07 109 RCP45 S8k
163 051 0.03 014 013 006 005 030 058 115 155 220 RCP85
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Table 5- Predicted value of climatic parameters in the period (2066-2079)
ol yely A el cwsT Ve gy 4 el ol apd Al 92yl sy
10.36 1512 2042 2530 2856 30.08 27.70 2425 1929 14.88 11.14 932 RCP26 Slos
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26.26 3238 39.15 4413 46.80 47.66 4696 43.23 3654 3033 24.69 2245 RCP85 e
1.64 0.18 0.22 0.14 0.03 0.05 0.11 0.25 0.52 1.04 1.45 153 RCP2.6
1.00 0.15 0.04 0.19 0.09 0.03 0.04 032 0.80 106 1.06 112 RCP45 Sl
1.77 0.23 0.03 0.23 0.09 0.03  0.05 0.32 0.88 151 218 260 RCP85
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Table 6- Predicted value of climatic parameters in the period (2080-2099)
sebos ey sl el cwsT Y i 4 Jal ke a4l 92yl sy
10.66 15.11 20.35 2529 28.69 30.03 27.87 2468 1982 1549 1099 924 RCP2.6
12.09 16.30 2150 26.63 30.01 31.32 29.11 2592 20.90 1648 1230 10.64 RCP45 S sl
15.84 2050 25.84 3048 3336 3442 3202 2837 2318 1890 15.01 14.03 RCP8.5
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2473 3049 3721 4274 4573 46.77 46.25 4289 36.51 30.65 25.03 2193 RCP45  anin b
2735 3352 4055 4576 4831 49.06 48.24 4451 37.69 3147 26.02 2385 RCP85
1.39 0.31 0.28 0.12 0.10 0.06 0.06 0.20 0.51 1.09 143 1.18 RCP2.6
143 0.34 0.19 0.11 0.11 0.07 0.06 0.25 0.62 122 1.22 1.10 RCP45 Sk
2.07 042 0.32 0.14 0.12 0.06 0.08 0.27 0.69 1.60 2.45 2.00 RCP8.5
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Table 4- Value of Hurst view for climatic parameters
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Table 5- Cultivated area, production and yield of selected agricultural products and consumption of inputs separately
in the agricultural year 2021-2022
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Table 6- The effect of climatic variables of temperature and precipitation on the yield of Jiroft crops
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Table 7- Regression model statistics
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Table 8- Validation of Jiroft PMP model
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Table 9- Changes in the cultivated area of selected crops based on HadCM3 model predictions
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Table 10- Performance changes of selected products based on HadCM3 model predictions

(o,0) 8,8ae &l sy Pepow Jyaze
0,99
2080-2099 2066-2079 2046-2065 2011-2045

0.69 0.76 0.82 0.91 RCP2.6 ETST
0.70 0.71 0.76 0.85 RCP4.5

0.69 0.70 0.73 0.77 RCP8.5

1.86 1.98 2.12 2.29 RCP2.6 ke
1.84 2.05 2.20 2.37 RCP4.5

1.85 2.06 2.24 2.48 RCP8.5

HadCM3 Juao b o s (wlw! o o O graswo i jlado Ol pmas - VY Jooo
Table 11- Changes in the amount of production of selected products based on HadCM3 model predictions
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Table 12- Changes in the level of total gross income of selected products based on HadCM3 model predictions
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Table 13- Changes in total production cost of selected products based on HadCM3 model predictions
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Table 14- Net profit changes of selected products based on HadCM3 model predictions
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