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: Abstract

¢ Introduction: Since agriculture is the most important part of food security, in
: order to get enough food, willingly or unwillingly, all attention will be focused
: on the agricultural sector, where human food security and climate change are the
* most important issues at the level of the world will be in question. Due to the
: increasing importance of climate change on agricultural production« food
Use your device to scan and read the - security and the dependence of yield on rainfall, the purpose of this article is to
. investigate the effect of climatic variables such as temperature, rainfall, fertilizer
: and onion inputs on saffron yield in cities of Khorasan Razavi, North Khorasan
¢ and South Khorasan during the years 1398-1380.

: Materials and Methods: For this purpose, using Ricardin model and mixed
: spatial autoregressive model (SAR), the effect of climate change in three
¢ climates: hot and dry, temperate and cold in the mentioned provinces was
: investigated.

¢ Findings and Conclusion: The results of the model in three climates showed
: that the amount of rainfall, fertilizer and onion, contrary to temperature, have a
¢ positive and significant effect on saffron yield and the significance of the spatial
© interruption coefficient of the dependent variable confirms the existence of
. spatial effects. Therefore, according to the results of this study, it is necessary to
¢ increase the serious events of high temperature and decrease rainfall and reduce
¢ the yield of saffron in future periods and the undeniable role of saffron in
: livelihood, employment and income generation of farmers in the region.The use
: of crop cultivars that are more resistant to drought and heat, should be considered
: and farmers should adapt to climatic conditions to cause the least damage to the
saffron crop.
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Extended Abstract

Introduction:

Climate change has emerged as one of the most
important environmental challenges of the 21st
century with serious economic consequences.
(Reidsma et al, 2010) As in the present era, it is
considered as the most important threat to
sustainable development (Zanganeh et al,2014)
Saffron, as one of the most important strategic
products in arid and semi-arid regions of the east of
the country, will not be safe from the consequences
of climate change. Saffron is sensitive to thermal
cycles and is most affected by climate change. In
Iran, the importance of saffron cultivation in various
aspects such as high water productivity compared to
other agricultural products, employment of
villagers, prevention of their migration, income
generation compared to other agricultural products
can also be examined in terms of development of
non-oil exports. (Esmailnejad & Khashei- Siuki,
2018)

Iran is the largest producer of saffron in the world,
which accounts for more than 95.6% of the world's
saffron production, among which the provinces of
Khorasan Razavi and South Khorasan are the main
hub of Iranian saffron production. Attention to the
challenge of climate change in the provinces of
Khorasan Razavi, North and South for future
periods, awareness of the spatial distribution of
saffron cultivation in these provinces and future
changes due to new climatic conditions, can make
decision makers, program Help farmers and growers
to cultivate this crop according to climatic factors.
This study deals with the spatial analysis of the
effect of climate on saffron yield in Khorasan
province using the mixed spatial autoregression
model (SAR) during the period 2001-2019. And this
makes the present study different from other

researches.

Methodology

In this study, Ricardian model and spatial
measurement have been used to investigate the
effects of climate change on saffron yield. In this
study, only the first part of the Ricardinian model
based on the impact of crop performance on climate
change will be examined. Therefore, the following
relationship was considered:

YO= £ (X1, X2, X3, X4) (1)
Where, Y is the yield of saffron crop, X1 is the
average temperature of the months of cultivation,
X2 is the average temperature of the months of
harvest, X3 is the amount of precipitation of the
months of cultivation, X4 is the amount of
precipitation during the cultivation period. In this
study, temperature and rainfall variables in planting
and harvesting seasons are investigated due to the
different planting and harvesting seasons of these
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crops in the provinces of Khorasan Razavi, North
and South.
In this study, to investigate the effect of climate
change on saffron yield in Khorasan Razavi, North
and South provinces, due to the effect of proximity,
the method of spatial econometrics with spatial
panel data has been used. The research model was
estimated based on the spatial form of the mixed
spatial regression model (SAR). The model is as
follows:
Ve ==pWY +X+e, & ~N(0,0°L,) 2)
Where p, W_it, ¢ (it) are standardized spatial
coefficient, weight matrix, respectively, and are part
of the perturbation. To test the research hypotheses,
only the first part of the Ricardinian model based on
the impact of saffron crop yield on climate change
has been examined. Therefore, considering the
proximity of regions and the possibility of spatial
correlation in the data, the desired pattern in
different climates (hot and dry, cold and temperate)
is explained as follows:
Yie = f(Tie, Rig, Fie, Sie) 11,2, ...,14

t=1,..18 (3)
Where Y is the yield of saffron, T is the average
monthly temperature, R is the average monthly
rainfall, F is the amount of fertilizer used and S is
the amount of Saffron onion. The required statistics
and information in the cities of Mashhad, Torbat-e
Heydarieh, Quchan, Sabzevar, Neishabour,
Gonabad, Dargaz, Fariman, Torbat-e Jam, Taybad,
Khaf, Bardaskan, Kashmar and Sarakhs have been
collected from the Jihad Agriculture and
Meteorological Organization of the mentioned
provinces. Statal4 software has been used to
perform spatial modeling steps. The following are
the results of spatial estimation in three different
climates.

Results and Discussion

The results show that the coefficient of
determination in the warm climate is 0.71, in the
cold climate is 0.66 and in the temperate climate is
0.69. Which shows that about 71%, 66% and 69%
of the changes in saffron yield in hot and dry, cold
and temperate regions are due to changes in
explanatory variables and spatial dependence. The
spatial self-regression coefficient (p) is positive and
statistically significant. In fact, the significance of
this coefficient indicates the spatial dependence on
both the dependent variable and the error
component. The value of spatial autocorrelation
coefficient between producing cities in hot climate
is 0.25, in cold climate is 0.34 and in temperate
climate is 0.25 which indicates the existence of
spatial dependence between observations and the
positiveness of this coefficient shows to evaluate the
effect. Climatic factors on saffron crop yield, in
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order to prevent heterogeneity variance, the
geographical location and proximity of saffron
producing cities in hot, cold and temperate climates
should also be considered in the model.

Conclusion

In this study, the effects of climate change on saffron
yield in the cities of Khorasan Razavi, North and
South provinces were investigated. The results of
the model in three climates showed that the amount
of rainfall, fertilizer and onion, despite the
temperature, has a positive and significant effect on
saffron yield and the significance of the spatial
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interval coefficient of the dependent variable
confirms the existence of spatial effects, indicating
the existence There is a spatial dependence between
the observations and it shows that this coefficient is
positive. Temperature has a negative and significant
effect on saffron yield. As the temperature increases,
the yield of saffron decreases The amount of rainfall,
the amount of fertilizer used, the amount of onion
consumed has a positive and significant effect on the
yield of saffron, so that with increasing rainfall,
fertilizer and onion consumption Consumption
increases the yield of saffron.



Y o lois AP 05990 F ¥ (bl

VYEA-VEVY 1 g Sl LS — Yo eAm £E4Y 2 gl s
i3 Al
Ol 0,50y ol pdi 51 e Jalod
(92 9 Jlowd (5905 ol Ul (g1 gL ;oend (5390 anlllao)

il ysrsent dg00m0 I giese dras T el ol ¢V Uy 0,00
ot 5 o1 oSl 5,91 315l 535508 Sl a8 (55 gl
ol el il otsls ocg3y5LtS” 015l «gpsliS slasil 0,8 Lutils ¥

el el il oKls ccgy5LS” 01Sil> «g5ysliS Sleadl 0g,8 kil Y

el el il ols ¢cg3yLtS” 015l g5l slail 0,8 ltils ¥

saSa | VEo o[+ ANY L ) g,
e ol g 2 Ldse (it Oyt o 3 ] 6 Sl bl Jidang ansde VERT/HEIT e ks b
Sl 9 (e Cusal (6 5,9liS Y guame Sladg p waldl s S 5933l 59, Caenl 4 dngi b g 35 dalgs Vo8 i
loedles (S dod o5 (eosldl sloypitio 56 (o pOb dlie in g SV 4 3Skes (e
slodlo b s 5 e (s95y pluls ol slagluoyes 0 ohics 3,Slee by g 365 bpan sl 5 o by 255 oS 5

Sl AR © [ balitl M & g 4 dlis
Olis 36 (SAR) Sl gos 38 Jao 5 (02l Jao 5l odlitul b jshie oy 1 (139, 9 dlge :
35 ey y55 e Skl )3 3y g Juine (SiS g )T (orldl a3 oll8l
2> B3y Sl 9395 (Sl lise o5 3 LS Bl 5 s S Juols gl 1055 At g S
SIS D3l g2 ctunly it SISo 4y oS (25 o ne 5 2l (gl stne 5 Cute 15 e 2 Sles
ST slboyg 3 ol 3,Skae alS 5 (Sl alS Vb Syl 03 o b 4 g b S o b,
| 395 Ol5,5L8 5 393 eslitel 55l LoS 5 JLSS s )3 (5 i Ceoglie o Jamo plB) J b a3bie § DO:
i 3y e Jpasme 41y (6 S Sl g Jolgs b ind 3udas lgn 5 O bl b ¢ 10.30495/JAE.2024.29492.2307

18IS slanjly
Gl ouldl Ol pss o S oxiuwdladl

olte s ond)5,

.............................................................................................................................................

St Gl 1 ggume diws g5 5

Ol ells ety o8ty ¢ syl slazdl 03 Lutils 1 S

SOVFVEYTNY il

samanziaee@gmail.com ,samanziaee @U0z.acC.ir : Suig xSl Cowey


https://doi.org/10.30495/jae.2024.29492.2307
mailto:samanziaee@gmail.com
mailto:samanziaee@uoz.ac.ir

1585 3,Slas a8l S pueis Ko el

Sly oliej (sloinl g (olabl Cuonl 4y argi b jolate (yan
B9y 2bisl 09 g 29 9 Jled (s98) Olol B gl
b o] Sblog da) sl 5 31 sl Jls o lyie; 5Shes

ol 48,5 13 (imgs ol Ban lga g O Ol s
25 b Byl > il (sl g, Sl edlatul b (ool liios
Al gy S sl 48,5 plogl Y oo 3 Slas  oalil
S3o9US iy eldl S Sl gy 4 95 adllae > (F)
«539US i 2 ol Sl 3l s Ll gl sl
9P B o b Y gazme (slacied 5 (51 SlagS)l s
25 i) & Wzl Cgiz )3 aalllas 5 (b (1))l
b oS oy oylis bl gl .asslsyy paS 5, Slos p wulll yuis
ol 39008 Altis 5 )3 oal8l s Jloisl @l 5t @ an g
Caz > olals 0Skes g o Sl )3 bl Sl (2
5 oetr e a4 g olel Ol e cope
o) 83 o)y g jl edliel b liaallae )3(A) o8
20)S" gy Bb gloodly jleoliiwl b1y ac )50 3000 ;I i
@l A28l Casd 05 il 203 5 0L e e 5B g
coly Gl a Sheeyn bd Liolidl s o lis adllas oyl
dly sy 35 (B G5k ol US> 4 3900 20 (e
9 0 NS xSsle Jlsis i oab oM I T sl
Lug) 95 0,Skos 2 (orldl (slacs o pnis b (5) )\ Son
Lo Linlidl a8 ol ol Wil gols \60,8" wyp 1y s 0
5 O gde CYgaxe (pl 3Sles Al g
5 ol dyd Gejlyy Sllog Sl gy 4 (V)oK
2 Sk flis gls sy olhee; dSles p (SW,L
g 03d Yowlo Ad) cuw e byl g liwsj slaole (b
oo (F) o Kan g ol b 08k 0 5,138 35 5 Slos
po5sgw s> 3)Slas Sy 9 3)Sdospy ()L 9 Lo ]
Y pasde (Sloj 0y93 lp oliwgiin (ol adlate 4 by e
Lo Lyl 331 aSals Lis gl ol sl (VASA=Y - Y) Wl
2398 Jypaze 3hos S 90, e I el
2 e Sl 05y 0,93 )3 Loguasee (il paljél o s
Ohlen 5 (alxo IS o0 Jpazme 3Slos Sy 93 )Slos
5 28y p edldl Slayiell S pyp 4 VY
Lojle. sz 5 90y Ol wlo gliwl 3 gy 3 Slas
oW )8 2wl i Sl oy YT (e g LS
ol eslatl b ghusjle (bl 65yoliS” 5w 3 Slas
WVl () g VLo (glod bawgio (sl piite Sl (Sga 55 sl
CudS ) ghaw g 3Sdes p @il s Sleadld plye «
3590 WFIYR: o) sl 3 @i 5 92 piS lgae

LVRU

claretun GO e (S lgie 4 oeldl e
dlaidl gas slasely oS sl ons C)Ja.a O 5 Coanny 0ww

Otnke Olgis 4 pols pas )3 aS (g psboa (YY) Jlisa,
ORIB g walBl sl gilae ol dseg ly wes
9o ol pgls 5 JUSS (3518 e Sl il
Ol alio 92950 ()l (ST s et il corien
sl yzel )y o 315 basgie Sl puldl (VF-Y5)3 3 o 5
Alise Ol 9 )58 (S Uk cCugby al > a3 jlas wlislge
ollS > Slas (o)l Sl dls o g 035 Hlubl glosay &S
(Y)amse )3 355 b oo 1y bl )5k 5 o5
2 Soplyl SYgame ojyiare I (S glpie 4 ole;
Ol gladoly Sl 55 )98 308 SudSdor 9 StS 3l
ool (il slroygd 4 e 09 algss lal )3 (el
Ol 2 (00)3,5 oo il s 51 1) b i 5 ol
YL 9050 1S (9B ez I ) jie ) ool
Ololiwgy Jlzal ((5,9liS” SY garmo plo b duslie ) ol
Y garo plo 4y Cond alinel > dagl 2l 5l 6555l
st JB (8 o dawgs Bl I (yizmen (5)5LiS

(X—E)wl
g o8 cal oz 53 olie s oAiS g 598 (0 5S35 o)
oy yolaidl sgs 4 ) ke olyie; oy 95/6 1 i
S5yoliS Sloa SleMbl g ol oy 31 bl 2 (VY=YA)Cl
5 lSe WEAAF cuiS ) pdaw i WWAA Jlo 55 o]
solivl Gle cpl &S cwl odg o FYY A 5k
St Glpl i) Mg edes B 09> 9 (5920, GlulS
M Ol 9 ol ) gaw WWMel; Jlo ) &Si6ygba
s VTOY L iy & (a9 5 98y gld 0 olids)
Sl 4 drgr canl 53 BVALY 5 TYY,000 LSeIPALY
@ 9 Jd s gLl clagtl 3 (el Ol
2 ol S S isy 5l 2T el (glaeygs 4y
ol b bl 4 do g b T s 5 565 e (sl (ylil
bulyd Glp ) 0linlas 5 olisaely (ol maeas S5 o0
iles S8 ol cloysiS & dogi b Jpamo ) oS
28k glsp g ol St 8b 4 g Lol
OY gaso (pl 0 Slas ol Ny dalllas o ely; Y guams
Slg e @S0 Oygo 5ol Jolute slahg) olusl 2 &S
Sllog p alon g ol Jolge wre ol o orolio JSal,
=5 ol 3 Slos Sl Sig) ol o ol 15 22l 5 Shos
o adllae (o bS5l (g)lme 3 (o g ladlate olido 5>

& Sl (gy9p8 30 ol o Gldlas Jud cpl plosl 1V cunl

......................



1585 3,Slas a8l S pueis Ko el

3 ohies oSdes p (codldl Sy 250 (oo p sy 038
D980 Olo 2 Cope g 035 odlitul (LA (oxiw Jae
L LI SWORI WS
4 5 pyuye (Pewdlall I (olas (oxiwslaidl pls 4z
- o0 Ataly 0S5 4 Sl Jas &S cusl olaodls (5,5
90 Aitwd SIS s3> (ghyld (gliged slrodly &5 Sloj sl
& olad Sluenl g clinlie ' olad (Siwly dlue
E550 50 (pl (9L do U powye v dhail &S o> sales
sodly I glacgamme o olad Sl puS o 00l )
4 dialy I o186 0 Glialie &S cul Gxe ol 4 slaiged
(V)50 ol @ asb o J e 50 00 laalie
Y =f(Yy) , i=123,..n i #j @)
I clpnl g calisee clialin fhe Sy o (S oy
Solde o Wlgh ol adls oS Lae (pl 4 bl aily dg5g
Glges SleMbl 59y oo el S L3l ) i=1,... ,n
ol sl yy3lie &y dtuuly ¢ Ko I dlads G ) 00 odmliie
Gyl 4y o)l ol luadls Ll 0l 505 cloplSe 5
b Las oldlss b Ko mdaw (b Clialis o llg,
ob)ly Slueal lp (s dal, S o 90 025
il J8 5 05 g 4 (ol
Yie = XuBi + & i=123,..,n ©)
o b Xip (Lad yd ool cuwd & lanline Sl i ol o &S
degee b oolpen sy lajatel (1 XK) by
O b stalive ;> dinly yusite Vi ol 4 bgapo By (sl ol
S b &l ke o > ok sl Sl £y
S 5 0 45 S o ogl8 08 (ol 3 (s laanls
lotalin o b Luibls b Lasuis s aal,
odliul 550 (gl Jdo. (V) ke g0 285 1) 3515 D929 (gleiges
O Sy 095 Jo 1l W )ke s 4 (oldd (oxin Sl >
b g S Ll Jso '(FAR) 5| 450 olid
s Jae TSEMIuLE  sls Ju J(SAR)
ol ©glis SSAC) sagas (2lid Jao 5 F(SDM) L2
Sis o sle 6xS)1 8 e o L]
095y IS Aolae il oldd (Stuven &) sy (ol
ol pj IS5 @ lad o slaidl Jas 5o
Yie = a4 p Xiogwiyje + Y1 XierBr +
P 2iaa Wi Ok + i + ¥ + v

4 SDM(Spatial Durbin Model
5 SAC (The General Spatial Model)

il 38l Loy om (glod &S oy i @l . cd)S HIE ey
S g il paguna Loy L2alS Nigy iyl 5 ogua
SSrgba )l g2 g paiS @ip 3,es p (gylhine Sl o]
0,80y woalll ik £odge Cuodl 4 oad S Cldlllas
el liios i )b ST (659l &Y g
o8l e 58U oy sl > iy g Sloj s g )S)
VIS e ) oo 1538 3lital (65,5l Y puases
g oSl g bl Cpglre 4 drg pas o)y
G ezt Conl (San &S sl odly o olad  Swer
s ool (18,5 s ) b les slessl LB 48 1) (e )5
2 lie) 3Sdes p @il ;30 olaS oo 4 adlas ol
blisce _olib _gms,S g5 o 51 odlial b ol i
yol oped g 35l 0 WWAA L AYAL Jloj o3L L (SAR)
2 dlie 03,5 o Gliass plu jl ol Giagh pla cel
Uh9) ped LSy 0 il odd Ladlojl i JS& L asl]
A Jae (0055 I ol gl g cou pogw S ¢ Buio0

sl 015 03] (3 ]y (sladloiing 5 (s pSdmS oyl

G (g 9 g0
ot 3es p @aldl s G oy sl adlas ol
gy Cawl ol odlatwl glad i g (9K, Jae
Aoy 4 g a9, wed Sl by )l
o, e .(E)c;wl ol 03> drwgi ) 5 gudiin
Clypxo 5 odlaidl (elanl (o8l 36 ez (gly
e 485 e (65yliS slagyes B5)l Sy p (WSl
5l Dluts 3 oy 0 pglaie 4 225y Jo casls 9
5098 slagnj (35)] (o8 Al L (65)5L38 > (alga
(@Blgy> (3) usl 0sd lgis Ism g ST e Jelss g lsmg O
b owes 03l g2 Wit S0 5 Ism 5 o s BT Jao
Jgaze 3)Sdas 6 pdg b (e (23)50) o8 Ul
23 daily 9y onl 1855 )13 (g 3)90 (souldl Sl )
185 )18 i s
Y= (X1, X2 ,X3 Xa) 1)
lod ko X1 ¢ylyae 5 Joams 5,Slos jlado Y ‘L_'j »as
)L\Zio X3 ‘c;‘..i}b).g Lgl.mba LSL“ u,.i.»L.n Xo wussS dlm olo
ol cablyy g cudlS b e cglaio 4 dagi b cudldy
s 92 9 Jled (92 sl B slaglivl ;> Y gaxe
1 FAR (First Order Spatial Autoregressive Model)

2 SAR (Mixed Spatial Autoregressive model)
3 SEM (Spatial Error Model)

......................



1585 3,Slas a8l S pueis Ko el

i 5 (el L)ook i L olyan Sy 9 565 03leg 45 40,8
86 Jole ol & 08 o e |, "SB (Si3 " e o
Ay 5 4 gycnl o) e Jganme 5 Slas p (slog
ol 3ySdas Glise ol s Jole S (wyp jslaie 4
M ©y9p8 e 9395 o (2leodles (Brae plie Ol
gt £l ks s g 13 3L 3y90 SleMbly ol LS o
Co i eplor B 53 LLS 9l Gl (lrgB e oy
olejle I by g ol (S Sl bl el
01d yglaen S (loplinl wlidlon g (g5ylisolex
Statal4 158l 5 5l olad s Jao Jolye plsl gl .l
wlad (o pesd | ols gols doldl js .l o sl

Wl 00 03 y5] Caliseo wull dus 4

Gaiod gl g Cou

(obad o dlaidl Jao o

Cuol p3¥ (Jdo (post 51 8 olad  srwwslaidl gla i jo
3y90 JHS] SMoo (o (Sasroddgd 3929 9 (2L (Scly
3 dol @l ) gt 3 @l bl 0,5 )18 (05
oS w5 Jaime 9 3y ¢S waldl s (sl yge 905
Vo plie Sl )5 lse 9ol oslel aJe plos o
Aol ]y olad  Siuwendes 39 g0 | oylol aseis )3 .l
5 (LM Errory las 51,5Y Coys sla o905l goli .08
&S o b wall duw (glyy (LM Lag) aadq 51 ,5Y o o
Atd > gxe (g bl bld 5| LMErTorg LMLag sl oLl
G ore & dagi bl  lad  Siuuly 5939 00imd L 5
ool b gme  pre LMLag_Robusts, L]
Cawl (olad ddlg g4 5l olad  Siuwlg LMError_Robust
0055 lp |y BAR) bl (oLad (Sgew)S)d55 Jae 2l g
09oi) 3l elad DIl slaggeil oy S om0 5
A oalawl (Bolat b culi il L Jae obas! cas creuwla
52 p)S Oglito ol )3 Juo ¥l g0l 0l b
Gl (Bolay I3l blie jo cobb @3l oy sxims lis Jdize
SS9 Jre Cygo & G ol adlae (nl
o s 45 5 3,0 dslas @l | (SAR) blises ol

Caol ol o3y L5 (V) Jgd> 4o

Sy g Jwize c‘n)f @-_jﬁ, w43 Ls.é.:l.‘a.? C’")j‘ 0‘59)

t=1,..,T
o) s X cdimly (slapxio I X 1)y S Y OT)AJS

— n —
Vi = AZ]-=1mijv,-t +e& i=1,...,n

Wl oruss slayaie Jold oS cusl 10X K L slo
» ol cpl il pslone e b (L3S (g e yile
fuo O)ygo & g sl Bblie gl Lasly) 048 uSaio @By
50 5500 ol b Sliwl (31455 yskey 098 0 00y lis K
30 S o jyo 465 b 1 g Sy die L5 4zl S ik
05 A p g oo bld Cyslome s plo 5o y0 dae wil
SAC Jto sl 8 = 0 31 zen Jao old celayzl )l
A=0,60=0 3 .cal SDM Jao wisly A = 031 ..ol
SEM e b 8 = 0 5 p = 0 1.l SAR Jio ety

(D)ol
2S0as  orldl Sy 8E yp lp el oyl
@y b g g Jld 92 gl claplinl ol
bl slmodls b olad e dlaiBl o 5l e yglone J31 4
b pp obol p aios (5o el 005 oalil oLid
Je cul 45 3,505 (SAR) g S ) 395 Lalise (L Jae
Wlos polome (3lolio | (b oS 5 Sy g |y Y Oy
oS a5l 5 123 o0 g (AR g S 355 Sloj (slacs o
ol 9 dgled oo il Copanl b 1y 18] o 3lisT jolomo 3blis
JHe cnl gloyiahl (1035 (sl (platin)> yiShs g, L,

Wbl oo 305 Cypo 4 y55de JAe 39500 )1 4
Yo = PZ?:1 Wieyie + D=1 BrXi + &e = pWY +
XB + Eit Eit ~N(0,021n) (5)

oyl (lad 4By Co s sy & Wigep o oS
ludd wyp gl ol M) 25 g odd o )llil Sje
Syl e 0, oS Jgl i ) e e
S n yge ol Slynis I plyke ) Jgame 5)Sles
Ol g gblie ©yglone (48)5 Jas )3 b gycpl jlcunl aid)s
slapaldl )3 a5 3590 (568 dmodls ) (LaS (Stusen 3929

9550 S 325 Cyge & (JMine 93y (SS9 p 5 Jilie
Vit = f (Tit, Rit, Fie, Sie) 1=1,2,...,14

t =1,..18 (6)
logYy = a + pWlogY + By logTie + BzlogR; +
BslogFic + B4logSic + & €t ~N(0,0°I,)

R wilale (lod 1puSile T cylyae; 3, Shas e Y o] 3 &8
e Ol Sy (Bras 355 i Failale (S5l (:50ke

SBsl Jds ol 4 losles e 510557 9 jlo e 8loe

L (SAR) s2Las aidy Joo 390 gl - Jgoa

prob Jhona ol o lelt Sl oy o

- \Y - XA -Y,0- -+ A0 lod oljse

oy e¥ EAY< Y M < ¥A SH) oliee 39l ol
oY - YYA Y AA ¥ hyan 365 e

5 Autoregressive model

......................



1585 3,Slas a8l S pueis Ko el

, AV £47 <¥A Syan sy ol SAR las aidy Jae
A FX- YO58 Lo 5l e Il gy b pyS ekl
e Y VY ¥y 7S A oliad aidy ooy Sl

" - - 08 Moran I-statistic

R - - A LM error

- _ - AL LM lag

Y - - YYY LMerror_robust

XS - - ¥ AA LMlag_robust

Y R - PR Hassman

- - - -n R?

_ - - ova,- ) Log- Likelihood

A - Yor Y SA - SA o> e

oA AY- YAy YA SHHb ol
LT - Yo¥ YA - 0A Bran 25 (i

, Y 050 Tal Erae il ol

, oA YAl AAAAS e jl ose Sl ks
.o AV £.¥0 - XY A olab aily gy SAR s aiby Juw

v - - WYLV¥ Moran I-statistic Il gy b 3 el

. - - (AL LM error ol

- - - WoNY LM lag

YEE - - ¥.OV LMerror_robust

R - - oy LMlag_robust

REVA - - AAA Hassman

_ - - <55 R?
_ - - FA,\Y Log- Likelihood
VPP YA - oV > e

oo N ¥, Y oYY S8k ol
o fA - Yoy 8 -0 Brae 35S Olie

, N5 B,-A - Of Erae il olie

, %) b5 YA¥E b 5l oo pe

, MY £A4 - 08 A olad aidy oy 39l s

- - - \OSY Moran I-statistic SAR lab 4idg Jso

- - - VEY Yo LM error Sl Gy b Jiae ldl

- - - WAYD LM lag ol
. A - - £X0 LMerror_robust
) - - FEN LMlag_robust
LYsy - - Yy Hassman

_ - - B\ R?
- - - YA+ FY Log- Likelihood

odimd lis copd cpl (g S bxe &8ly > ! b bxe
ol lad 52 )0 o0 g dluly pile ) pp (olad (Sl
My slaglopd on olad (Siuendp cops )l
a8l 33 5 oYY Dy mall 3 ¢ YO ply p)S W8l 45 0niS
O 2 whad (Siwlg 3959 o lis a8 Cawl + YO Jaize
Gy add o i o pd (pl (29 Cute g Cuwl Slaalie

o8] 53 (e pd e 3o GUIS (1055 I Juol it
JEA Jsime pulBl )3 90185yl Dy wulBl 3 oIV il e )8
1o £ 5 0o £F o VY dgds ;0 dad o s &S
e g3y «SiS g )5 3blie ) olyie 3o Ol
ol plad (Suly 9 (Peg glajite Sl ) o3U
olel B 3l g Cuto ol lada (p) alisd ygmsS) 395 o



1585 3,Slas a8l S pueis Ko el

Wiz ol 3,90 4 gl

- o5 Juine lis 351, gl (V) 03led Josa sl
Ol 3,8kes 2 (gl size g s 3l (l03) )l )3 A
OV ol 4 glde 3 Sles Glise dod (Rl L (g )l
et S (Ve )oldlas 5 b o yialS Jaixe @8l > 2oy
356 Syl ol ol ord ol 50 olyas; 3K Lo
ORIPI L S 5yobr 2l lyiae) 5 Sles ()3 gm0 g e
3 WY Gl 4 ol 3Sdes Gl ( SH)L Ol
SfSae Sk cute f Q) s > be il
g o 56 (Bpan 358 liee Sl 005 105 55 e
Ol ORI L &Sgygbar 2l plhie; 3 Sles ()3 sine
Ol 80)> 10V Gliee & (e 3 Shes (e (B pan 38
380es 2 (s loisine 5 St b (Bpan sy liee Mo
Ol cbrae jl Ol ORIBI L Sy D) s
oo g b Gl as s cOF e 4 e 5 Slee
e 5910 Jde )3 (S5 i 9355 Sl sloodles ol
bl o Jdo Hl )30 ol yuaie &8lg 53 ilodgs I

bl 9 S0 o2
oliej 2es 2 auldl Clyess ST gy adllas (gl
w2 9 Jled (s90) gt claglil (aglopd )
Olee &S 2 LS mulll a3 Jo 1 ol gl b aidlyyy
5 o 86 lyie 3Slas o3 B Ly 5058 (S
e (olad 4By cops (g ogae g )b (b (e
dgzg odidd (lis &S WS el ]y olas il gl den g cdiunly
Copd oyl (P9 Cate g Cawl Slaalie o 50 (oldd  Situwls
>Skes (55 ol sl bole b (g el camd 0 (5
2l Slaoal (bl J apSole cln olie) Jpare
Olie oS Mg ol ;o G pglone 9 (sl Cundse
Oyl d2yd 258 Llod Jae 53 ji Jaine 9 3p )5 ol8l
S spsb 2yl e 3Slas (gl sime g siie 55T (103)
BBoR ) b (S olyde s Slas ol dos (lEIL
- o Ol 4 oy Ol cas Layl s a8 azl ,3(YY) awdl,d
el g um3 51,3 8l cod ) (655liS Y pase Mg Sl
35 Gl ( SHL Gl 235 OV gae 3 Slas lalS
358kes 2 (g fogine g Cuto Wb (Bpan sl lime By
9 Bran 395 ((SU)k e LRlBIL &S ygbar o)y o yae
8 B0 Jbe Gl lyde ) 3 Sdas (e (e sy
S MBS a9 W3S yp ) ©hisliS LS p el
Lo Ll38l 5 (S,k (il dlex ) odlBl (slogdypois

e Jgamme 3Slas (59) (ool sl bole y5b o)
5 @bl CaBoe bl Glueal bl ) 655k ol
@)l

oplis olore (Olrsd @l Cup drede gl el
5,8l Sy (Blss olali ple oy cplog B 55 LS
235 S g 5 )5 @il )3 plyde ) 0alS Mg (b
s blod Jsa

055 walBl 45 591 gl
a2 g0 b )5 ald]o 359l @l (V) ol Jgi olisl
olies 3Skas p glsine g it b (L) Syl a2y
Ol 4 glie 3Sdes (lise dod (IBIL &g y5bas 21>
AN )oWlas )5 oo Sl 235 walil 3 20)> - 20
S5k e el 0d a0b 5 e 2)lee o> it

b S spsbar )l olyies 0,Skes (5l e 5 Cuto 5L
YA Glie o glies 0Sles plie (S8 Ol pR1E
2 SNl cute )gbﬁ) aalles > b o iulEl Moy
26 Dpan 38 i sl 0ab a0l s lyie; 0)lSes
ORIBI L &S 5yobody 21> oy 3 Sles ()3 sine 9 e
22> VY Gl a0 plyie 2 )Sdas (5 o Bpan 368 (i
2 S lsine g o 586 (Bpmo Sl i Ml el
(Erae b Gl GRlB L Sygba o)l Glide; 5 Slee
Wobbioe Gl aops + YA Gl & glyie 5 )Sdas ol
203l 30 3 (S e 5955 il sloodles il el o

il Jro 85U ol yuize gly 5 ilodgy o ine

13 pow ol81)3 3591 2 U

283 g0 ot 3 oo walBl3 35510 @l (V) 5l g ol 2
olies 38las p (ilbidne g Lite b (lo3) Ol e
Ol 4 glie 3Sdes (lise dod IS L &g y5bas 21>
A0) oldlas ) b o pials 3 @l ) Loy« FA
S5 e ol ond ol 5 e 3 Lo ke
G 2l ke 3Slas 2 ()l a9 Cuta 3L

YA Olzee 4 i) 0 hes (e ( S5k olie 1381 L
SSas 3 (SHb cuso 3l (W)adllao p3 .00 g0 (Eal38 Moy
g Cute 86 (Bpan 398 (jre el 0dd b 35 lhie
Olie Gl b Sigygbas )l oy 3 Sles 5y ixe
Ol 0> < BA (lje & oy 3 )Slas (e (B pae 38
28kes 2 (s loisine 5 o b (Bpan jly lime bl
3des (lie ¢ (Byae jlu Gl (Rl L aSSlz )l (o yée 5
=035 el pl )3 bl oo I3 o) < P e 41 e
Wlodgs I3 sixe (635900 Jdo 53 Sk e 5255 3l slo

......................


file:///C:/Users/Sony/Desktop/Alagidede.docx
file:///C:/Users/Sony/Desktop/Alagidede.docx
file:///C:/Users/Sony/Desktop/Alagidede.docx

1585 3,Slas a8l S pueis Ko el

bl Gl p e Gioh il ol @l 4 2y
Slsoygd ) olyie;d Slas (inls s Yool an > i
- 830 yaeby pd oolitul e oYU Coucdl jlalius pldydsgie
)13)95)4 Jm Oﬂ] Copdo g oJ.;.J dbd)l.’&fwlﬁ.‘» 9 FS
9o g 5,a0l 0 llill o imgh cpl gl b s 5L5 5 sl
255 )8 0a0] (gl ranas

(92 Ol Glolin] Sis 4 5 @aldl Cuxsg 4y dn =¥
sly e Grptaln pol 3 cwl p3Y o9 g Jlod
Sl Sy )by Ly (65)5liS SV gae cuiS g5l
IRSVC PR SR VRPN 1 G JWWe}

235 0 & Cond ()9l (5,55 dmwgi 5 31 ]330
Sl o 35 ddlate )3 (udai gl (3]l S5l pg3l g ol

References

1- Alagidede, P., Adu, G., & Frimpong, P.B.(2014).
The effect of climate change on economic growth:
evidence from Sub-Saharan Africa.Environmental
Economics andPolicy Studies.2013.1-20.
https://doi.org/10.35188/UNU-WIDER/2014/738-7.
2-Amiraslany, A. (The impact of climate change on
Canadian agriculture: A Ricardian approach.
Saskatoon,Saskatchewan:Unpublished Thesis,
University of Saskatchewan. Availableat.2010.
https://mpra.ub.unimuenchen.de/70958/1/MPRA _p
aper_70958.

3-Alizadeh, A, and Shayan, A. Analysis of climate
paramete temperature and rainfall Bojnoord city of
1977 to 2010. The FirstNationalConference
Meteorological, Tehran,Iran.(InPersian). 2014.

https://doi.org/10.22077/jsr.2017.378.1016.

4- Aydinalp, C. & Cresser, M. S. The effects of
global climate change on agriculture.Eurasian
Journal of Agriculture and Environmental Sceinces.
2008. 3(5): 672-676.
https://www.researchgate.net/publication/23809111
2.

5- Behdani, Nassiri, M., and Belotti, F. G Hughes,
and A. Mortari. A command to estimate spatial panel
-models in ststa. Lobell, D. B., & Asner, G. P.
Climate and management contributions to recent
trends in US agricultural yields. Science02003.
299(5609), 1032-1032

[DOI:10.1126/science.1077838].

6- Chen, S., Chen, X., and Xu, J. Impacts of climate
change on corn and soybean vyields in China. In
Proceedings AAEA and CAES Joint Annual
Meeting, 4th-6th August, Washington, DC,
USA.2013.1- 49.

Qliwl 33 &3 5 paiS Y guazme 3 Slos  (codldl gla e 31
A o8l oo sia o7 250> (LS lis 253,8" wy 0 ]) (22938
Cuwdy ol ol 2 1> (i jlad 9 3o ()3 gine
33,5 oo 4il)] 55 lolpgidi ool

Canl iy oulll ok bl b )lud s (gl )
iyt g i Ml 3 oS &S

2 (6 g Cuoglie a5 Jauawo pB8)| I edlatwl 3)ls &g ps—Y
Ol3ogliS 9 3,5 )18 dag 3)90 ) bo)S g Jlusiis il
oS s Jelse B amy s lgm g Ol Lulyd L) 08
Hiales 3)ly olyde) Jpame 4 1) ©jlus

g JUdl wudime > oo SO LG 8 4 4295 LT
3 elenl g oolasdl cucnl g adlaie ljy0liS ol )

b (e g adlaio )3 Jouammo (Vb 039381 (35)] 5 2liJlind

[ Doi: 10.22004/ag.econ.149739]

7- Esmailnejad, M., and Khashei- Siuki, A..
Modelling climate change impacts on spatial
distribution of Saffron Cultivation for future A case
study: South Khorasan. Journal of Saffron Research
(semi-annual), Vol.6, No.1, Spring & Summer, 2018
p. 75-88.
https://doi.org/10.22077/jsr.2017.378.1016

8- Fezzi, C. & Bateman, L. Non-linear effects and
aggregation bias in ricardian models of climate
change. CSERGE working paper, ISSN.2012. 0967-
8875. http://hdl.handle.net/10419/121953

9- Ghahremanzadeh, M, Golbaz, M, Hayati, B. and
Dashti, G. The Impact of Climate Variables on
wheat and corn yield and vyield risk in Gazvin
province. Iranian Journal of  Agricultural
Economics.).2014. 8 (4), 107-126. (In Persian with
English abstract .
https://www.iranianjae.ir/article_11197.html?lang=
en.

10- Hosseini, S.S, Nazari, M. and Araghinejad, S.
Investigating the impacts of climate on agricultural
sector with emphasis on the role of adaptation
strategies in this sector. Iranian Journal of
Agricultural Economics and Development
Research.2012. 44 (1), 1-16. (In Persian with
English abstract).

[DOI: 0.22059/IJAEDR.2013.36064].

11- Kafi, M., Koocheki, A, Rashed, M.H, and
Nassiri, M. Saffron Production and Processing.
Science Publishers, United States of America. 2006.
244 pp. https://doi.org/10.1201/9781482280463

12-Karimifard, S, Moghadasi, R., Yazdani, S, &
Mohammadinejad, A. The Economic Impact of
Climate Change on Agricultural Crops Yield in
Khuzestan (Case study: Wheat, Barley, and Rice).

......................


https://doi.org/10.35188/UNU-WIDER/2014/738-7
https://doi.org/10.22077/jsr.2017.378.1016
http://dx.doi.org/10.1126/science.1077838
http://dx.doi.org/10.22004/ag.econ.149739
https://doi.org/10.22077/jsr.2017.378.1016
https://doi.org/10.22059/ijaedr.2013.36064
https://doi.org/10.1201/9781482280463

1585 3,5kas 53 el s Ko el

European Online Journal of Natural and Social
Sciences: Proceedings.2016. 4(1)-2254.
https://europeanscience.com/eojnss_proc/article/vie
w/4540 .

13- Keikha A, Khanlary A, Keikha AA, Sabouhi ,
The effect of climate change on land usage and
agricultural sector performance in Mazandaran
province, J. Env. Sci. Tech., Vol 22, No.10,January,
2021.

14- Khosravi, M, Esmael Nejad, M. & Nazari pour,
H. Climate change and its impact on water resources
in the Middle East. 4th international congress of the
Islam world geographers:2010. 14-16.
https://doi.org/10.22077/jsr.2017.378.1016.

15- Koocheki, A,. Workshop on Climate Change
and Low-Carbon Technologies (Proceedings).
Ministry of Agriculture, Ministry of Research,
Education and Extension, Tehran, Iran. [In Persian].
2015. [DOI:20.1001.1.23831529.1397.6.1.8.4]

16- Kouzegaran, S, Moosavi, M, Sanayinejad,H, and
Behdani, M.A, Studying the minimum average and
maximum temperature degrees of south Khorasan in
order to identify feasible cultivation areas of Crocus
sativus by using GIS. J. Water Soil .2011.92(2), 825-
223. [in Persian with English Summary.
[DOI: 10.22077/JSR.2017.411.1017].

17- Kurukulasuriya, P, Mendelsohn, R., Hassan, R.,
Benhin, J, Diop, M., Eid, H. M., Fosu, K. Y,
Gbetibouo, G, Jain, S, Mahamadou, A., El-
Marsafawy, S., Ouda, S., Ouedraogo, M., S'ene, .,
Maddision, D., Seo, S. N. & Dinar, A. Will African
agriculture survive climate change?The World Bank
Economic Review,2006.20(3):367-388.
https://EconPapers.repec.org/RePEc:oup:wbecrv:v:
20:y:2006:i:3:p:367-388.

18- Lesage, J.Spatial Econometrics. Department of
Economics University of Toledo.Liangzhi, Y.,
Stanley, W., & Rosegrant, M. W. Impact of global
warming on ChineseWheat productivity,
International Food PolicyResearch Institute, Ept
Discussion .2005.143-158.
[DOI:10.22459/CD.07.2008.12].

19- Luo, Q, Bellotti, W., Williams, M, & Wang, E.
Adaptation to climate change of wheat growing in
South Awustralia: analysis of management and
breedingstrategies. Agriculture, Ecosystems &
Environment.2009. 129(1),261-267.
[DOI:10.1016/j.agee.2008.09.0101].

20- Morision, J.1.L, and Gifford, R.M, Plant growth
and water use with limited water supply in high CO2
concentrations. |. Leaf area, water use and

transpiration.  Australian  Journal of Plant
Physiology. 1984. 11: 361-374.

21- Pishbahar, E, et all. Effects of Climate Change
on Maize Yield in Iran: Application of Spatial
Econometric Approach with Panel Data.2015, 83-
106.

[DOI: 20.1001.1.20086407.1394.7.26.5.2].

22-Reidsma P, Ewert F, Boogaard H, and Diepen K.
Regional crop modeling in Europe. crop yields, The
impact of climate conditions and farm characteristics
on maize yields. Agricultural Systems.2009; 100:51-
60. [DOI:10.1016/j.agsy.2008.12.009].

23-Safari P. The role of Iranian saffron packaging in
the country's foreign exchange. Iran world new
researches in management economic accounting
andhumanities.2017.
[DOI:20.1001.1.21595852.2023.13.1.3.9].
24-Shreekant, G., Partha, S., & Saumya, V.Impact of
Climate Change on Foodgrain Yields in India (No.
2015-9). Center for Economic Institutions, Institute
of Economic Research,
HitotsubashiUniversity.20160
http://dx.doi.org/10.2139/ssrn.2191010

25- Suzuki, N, & Kaiser, H. M. The impact of
climate change on maize yields in the United States
and China. Agricultural Systems.2011.104(4),348-
353 [DOI:10.1016/j.agsy.2010.12.006]

26-Vaseghi E, Esmaeli A. Evaluating the economic
effects of climate change on the agricultural sector in
Iran: the Recadian Method (Case Study: Wheat).
Agriculture Technology and Natural
Resources.2008.;12(45):685-695.
[DOI:20.1001.1.24763594.1387.12.45.57.4].

27-vander Velde, M., Tubiello, F.N., Vrieling, A.J.,
and Bouraoui, F. Impacts of extreme weather on
wheat and maize in France: evaluating regional
climate simulations against observed data. Clim
Chang.2012;113(3-4),751-765.

[DOI 10.1007/s10584-011-0368-2].

28-Zeka, K., Ruparelia, K. C, Continenza, M. A,
Stagos, D, Veglio, F, & Arroo, R. R. J. Petals
of Crocus sativus L. as a potential source of the
antioxidants crocin and kaempferol.
Fitoterapia.2015. 107, 128-134
[DOI:10.1016/j.fitote.2015.05.014]

......................


https://doi.org/10.22077/jsr.2017.378.1016
https://dorl.net/dor/20.1001.1.23831529.1397.6.1.8.4
https://doi.org/10.22077/jsr.2017.411.1017
https://econpapers.repec.org/RePEc:oup:wbecrv:v:20:y:2006:i:3:p:367-388
https://econpapers.repec.org/RePEc:oup:wbecrv:v:20:y:2006:i:3:p:367-388
http://dx.doi.org/10.22459/CD.07.2008.12
http://dx.doi.org/10.1016/j.agee.2008.09.010
https://dorl.net/dor/20.1001.1.20086407.1394.7.26.5.2
http://dx.doi.org/10.1016/j.agsy.2008.12.009
https://dorl.net/dor/20.1001.1.21595852.2023.13.1.3.9
https://dx.doi.org/10.2139/ssrn.2191010
https://dx.doi.org/10.2139/ssrn.2191010
http://dx.doi.org/10.1016/j.agsy.2010.12.006
http://dorl.net/dor/20.1001.1.24763594.1387.12.45.57.4
http://dx.doi.org/10.1007/s10584-011-0368-2
http://dx.doi.org/10.1016/j.fitote.2015.05.014

