bil% (40blcd 93) 0ol jhe) S g3 4 4
IFAY Ol 9 sle J 9l oolosd s >
YoM dzmio o jlods
http://dx.doi.org/10.22077/jsr.2017.378.1016

-
. % s
P sé/u

0ussT sWoy90 gy ol yiej oS S0 (FuiSTy p couldl ol i 5T 6 5Ludono
(e olwlys (Ll 168590 anlllao)
T S g 2l wles 9" 013 Jrows] o yo
wiz s olKails Ll i 05,5 wlislen 5 T jLezils )

A o olKisls ‘%AT (5“""\‘”% 05; )LM.,L) -y
E-mail: esmailnejad.m@birjand.ac.ir : Jstws ooin g *

Q5 [o¥ [V :5b oy gy, QBT AITY 1l ) Gy

ous
Ol a5 SLis o 9 s Ll 3515 G § bantro 9. (65y9LiS o @bin 3 (copllinns pud 9 ol (Gl (coodBl Ol i

bl B il gyl 510 (gt (613 ol 9 0390 F ol coall Sl a4y G 3510 )18 (T 30 508 g 5
b ol o ounlive by JLuSLis pglad g £989 & a2 gi b b 1 (g5l 58 (o HUT g (o8l Ol i coly p3l i’ 29
22195 15 (gl it 00y T opmdg 51 (AT il oyl yhe ) CuidS alonr 31 g (65 y9LaS (il (3l liwyy Coliopmo yiden 4yl & 4298
b @l 4z yd Ol G9lTg 41 iy ol dlon 51095 3 Vb Cemdl 51 (ST Gbas3 a0l sl ©lye a o ez 5l o
4>y i Lol Gbogils colus adlan cnl 31 Lol Bud 3318 3 0 w3 bl bl 48 6w Yoo G Y415 sloJle
@l a2 yd Ol (35 g3y il 90 I gy dlon ke ) Sl 5 bl 4o o) (o 30 45 Cunl Gl lulr )l >
G995 sbJaw 5,50 b g MAGICC-SENEN oS 5 Jow 3l soliwl b g Cowl glailbls sla3l5 iul3sl cdls 5o ¢yl
e Jlo U o] gloans 6lp Ao g B1 A1B alos 1 puldl juoii (5925w A i ECHO-G g HADCM: yiucoi! cogos
o Ol sui] g ALBAS Go,90 oleie 4 i i 4 530 YHIF-T1er gIAFN-Yeorr 0,50 anlllao o 0 .5 plil (s3do
435 Gwli8l ol 45 099 wlgd w381 Wigy 1)1 oyl ye Az yd Ol ouigT Lrard (gl bl agy ploi yo Bl Lk b
@yl azys Gl lade glpl 6350 9 29 (Pl dex | (Ll (2lg (B )0 ablige ol TeVD 4o 5l o)l >
(B bl GGl pped 53 03 S LIl jlonal glbe )90 50 (il jd (e LS (Hlgi Og walgS plley Jlob (2lg
033 30 ol A ) CulS b (5 pidont (5B 3l Sabions 9 (5 pdS Culid g Cdly WalgS JSU pudi 052 (9Nl W jg0 & Al g (90,8

il wialgs sudsl

w50l (g3 lud o (GlallS 515 ¢ coudBl (Gl gy slaw oyl yo dx 30 (el juti 1 guS o lg



\yay QL’IMU E) )L@;. chl a)l.»,‘fv cru .\l:- cQ‘Ja&) 6&&#}}1 4.3']&.4 \'24

4 5k hais 555l 5 spdca! slo b, (2012
ATV R e @Jﬁ‘ Slyss 0550 50 &AL? Sledbs|
sl polde oy e b od.;gj Gladaio o 8l oyl i Le,‘»—l
Smoin Wl sl Sl g G Sl ) (S
ol Gloz ple S5 5900 @8l s slo 055 5 (ol
cloans 5 boan¥T L 5 lalls dbayls Lesl
Oole,S el olpen il sla S lawgs oo
o372 Ol 3 8L e 5 (oldl it 5 Sl
EIL, ‘uun) o; M JaLn.: )o L{bd): 9 CJ UM usé
bl il da mgldl o bl O mha ol
g Lo daglish Jlol3 5 Dad o Al (b
2 okl ool als gl Wil o 0 5 (b JLoSis
Db ails ol ped 4 1) g0l Oye BT e 0,5 (9,
Gblie (sly oanl 5 Jlo (ol Lulpd cusy 5500 ]
a0 Galidl adly o alilce Coenl il alise
Wlgioe L wpldl maw &)l> 4z ) g el )~
aS ceol Jjo el 00,8 o Gl (ol 4 i
Gy (Susby GalsS YL Ol az o b sl
g Ol ili8l cel wlgd co 5 el cpl g s dales
O oS obo Gblie 5 laugldl o laglish 55
Gliliz 5 Gss bule Jlod Co & JS2x 3ble
i e Sel glails bl iz o (g5,0laS
Koocheki et al., ) oot lo JKox 50 jtd § (55,988
.(1998

slagicn b ol Jlite g 00,28 BT 4 a>g L
slagille o pate 5l (K Gloie 4wl 55 5l e el
TR te ‘_ng.\.cLz.é as awu.,o ‘)L;’ Y\ u)_e Glaw S
(Reidsma et al., 2009) sl Js 4 olasl

Bl p (soniiinn 8 5 pdinns glodaly (ol Ol s

oo sl Sl Ceny slalaze 5 5plaS O
P o ,5U Tgp g O SOl 4 azgr L0108
5% o9t 3gs 50 (Vb e A5 (nl g S0 (55 sleS
slazdl )5 (Vb e $3)0laS wls (pliw, bl
L slos it Sl 515 38 dngs Jlo o (slo,58
93 a8l e lanl Is,55  golatdl sla isu Koo

doddo
Slp R e Olpie @ ol pae )0 @il oS
wly glie o e & 85 Sl sl nogs
el (i Coel (lal Codls oy dame
08 S IMelal s &y (559l i 0 g (solad]
PN FRERVRES S AR SRNIEENEpTAEI N v
= shelan ) Glag )b ST o9yl 0 pd oo peldl
@l s T Sl zals el Sl iy clis
ke g sl ssladl (lee glag,b
JB oy e Gnyaelin Coz oaldl Dl colis
o8l Dlalllas Coonl g Dj908 9, a5l g andlo Jgu
olde )3 g9 eSS g 0,5 gryaely WIS e
Zanganeh et ) coul ol BB 08 5 olisl (5SS
(l., 2014

bdlse oyl S 5o Lawgie SOl oLl
S aBboe 3k g 59 ( SNk agh) (Ol a4z o b
Sfdkes glmly ol b ja 5 00g bl (sl
AR o b cos 1) bl )5l 5 el; plals
able o a5 la,eas .(Morision, 1984) sas
ol Dlydd 4 S sl Sidaas 5 Sis
5 o8l a5 (Ifeanyi et al., 2012) Wl o> [l
5 JLSis S s (Slr Gl S Gnl

SISy e i Ol orizmen 9de o pgl
Khosravi et) sl oo ;50 of gl 5 g 995 00 ()b
Oty (65,0l Gise ol (0l 5o @l 2010
O ol BaisS s @8l g el B 4 oy
Hosseini et ) coul o slaculad 5,50 0 5 95 ol
g ol Ol 5l adeen g5,5laS oladg .@l., 2013
Bipdyon b Sz g lilae s

Syl a4z Gl el 5 ol g el slaJos
5 D)l azyd 008 BTG ) Glaz sl bagie
J 50 Slts Gl S (oo (i e S5k
5 Ol3laS Cutpmo ¢ I3 Slga (el sl (s kS pil>
GRSy 4 rizmen g Wgyoe sled 4 (lleg; gslex
S S g 3 les ki 4 siplaS A
Wlatly gl (3 s 55 9 g slean e
G aies oo ojlal caiSadey a4 gkt LB sla)lis,
Malcolmetal., ) aas zals |, ol ;i sloas ;e



W Oljis ) S S (SaST, el Sk 56 (g5ldite 1 S g abls 5 315 fres

-ples 5o 25 ollS 5 50 slacale LAl b ol
L sedile oly; ol CulB) all andls el)5 sle
g anlllas Oygp0 cplply ol walys 13 L8l cov
“aelyy 5 5,98 it g ealdl i SlSE (s5lST
el ST T slagssn,

L Jafarzadeh et al., 2015) |,5en g ool; x>
osliial b sl ol 55 (53, el s ST s
5 ol b oelBl Glall s Joe ) (295
5199Y-Y ) F o o b alale &l a4z o Lot
oanl g aly )90 lyie a4 I 5 4 Do Yo ¥V F
5 BiA g,k cxs CGCMTa7 Jow a5 wisls oylas
Sl Gloyem o ple @ Cas g YL Cdo
2 olie) cas o Gl aaiis 3blie (ooled Grizeen
b azalys azlye ST Lo Silidl b godls Yo ¥ Lo
e 1 il s o isga Bl e
Sl 45 tls walys Sl s oliie; o S )
] oglite il iliee blie jo Lialsdl ol

095 10 s o y9iS &S Siddes 9 St slap il
Syl g Wlgalar (codldl Olyois 4 0)ls 18 Ll
S9,s0 Hlanl (Fisher et al., 1994) &)ls (s i
G 2 aiann e g riians DlpSB godldl Dl i
Sl ol bl adl asls ol 5,sles
JSET o1 58 ol Sl i glaaly o5 el ool il
Sl JLSias ool & Ol oo Olets (nl aloa 5ol
5,5 oyl stz bl bl Al VY

SVgame (piee 5l So Olye 4 ol
sy K23 gble g i ol e Syl
Obel )3 (ooelll Slpess Slaaaly 5l 55 5505 3,0 Sas
5 Sl pobes ()l slaoygs 4 plyie; g walys
Sl Al o 50 0,5 o oelll i 511, ST o i
D)l 4z )3 anels 13 1S o JSS gei Sl al> o 20 S5
Ay Syl ax s als ol S ile as e VoY
ol as, aig Ol a0 ol 5 il 4> 0 VY10
Loawlie jo cwl ool 515 ol 5 il ax 0 VA
Olrl e @l 6L &)l az s Lild )5 olyde;
olyae; cueal sl o (Koocheki, 2011) el 5Ls
22l GVl Gysere sl 055UsS sleasr 5l 68
Olabimg, JUdl os5,5leS” SYgame plo b anylic

plo @ s Sl dagl Oozlae 5l 6T Hl>

iegazme el S slajl8 5aiSus mlie 5l S
oy ol jome a1y (5,5la8 Gie b Shs ol
P ks Gl gl o Glkod sleojsy 5 (Sl

(Chang, 2003) el 03,5 L0 1o ypiS 31 o yloas

Srotn 5 Silbeand slp Wik slagts,
S5 Syzg oansl glooysd 15 sonldl (sl uitie Ol il
50,5 Jaw slaosls 5l solaiwl gyl p 5 uiae aS
Samadi et al., ) aibe GCM L jiues! ogec
0] ol 3l sl losis, (iS5l 2011
ol el sl sgas 55,5 sla o I eolinul
el s Jlat byl g addllas (sl 658 )l da e
e €589 5 6L, ot b «Sas slao s 59 5
Dol lagn )4k n g 1o, preal Slins g 009
(Semenov, 2010) siws aliske pole

Ok bl eawsSolml bele S loie 4y wlide 52,
Syt 5 (LousS i) lde S)n sloas
ol iy i (owisd cmim) (ove whide j3 (sold]
sl o 9,5 &Sl 5l aw (Wilby, 2008) <ol
Los bl Glagae dwy @ jhass! sages (53,5
Syge aaS bz, cnljhaiad Gubde 5, (Seelis
lroslatwl wil oo owliilen sl (slaools (6,uS
S o)l Slglp oo )l b g5l oedse 0L
el s Ll (o 9 oy ORI Rl TS
aboe ol (65,9Le8 SN game (55, p ddlate Sy 5o

Oldllas 55 (65,988 pelll yuss 1 (ogas 5o
iy 81 0,8 jo cewl 43§ olosil e 5 ol o (o0l
SNgame sy it sk Yeinl Sz oad o)
o g bl (D)3 P8 mn Geen) el (2lie
sy b S )8 g paiS aed e i |y (e
Iy Jeazme 1o uals conl (Sew w0l )55l o)l o
OSes @y g o9h Jele Yo )l az o a0
o ol adlate o YL gl iz ax e Az o cl
(Pimentel, 1993; Muchena et al., 1995) o4,
2 Sl ool Slits 58T gy cnlale
4 as 0,5 goinx a8l Job g su> sloosyay axlae
2555 50 3,5 08,50l (55,0lS ide p ogat
Gl 50 a5 o8l s b o SanSles lie yuuss
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Table 1. The location and size of grid computing model of MAGICC-SCENCEN for Iran

aibie B) bl Jsb (N) oLl i 55

Region Longitude Latitude
1 50-55 35-40°
2 55-60 35-40°
3 60-65 35-40°
4 50-55 30-35°
5 55-60 30-35°
6 60-65 30-35
7 50-55 25-30
8 55-60 25-30
9 60-65 25-30

(Abbasi, 2010)
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Table 2. Predicted time for flowering stage of saffron based on

increase in temperature
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Increase in temperature

P ol S U
Date of predict of flowering
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0.5 Ao YA okl
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1 ok VY oLl Yy
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Table 3. Predictions of future temperature based on scenarios

Jw

2000 2025 2050 2075 2100
Year
B1AIM 2.44 1.2 25 35 4
B;AIM 2.444 1 2.4 3 3.9
B1ASF 2.44 1.1 3.1 4.1 4.2
AIASF 2.44 13 32 4.3 4.5
AIMES 2.44 1 2.7 3.9 4.4
A1B-AIM 2.44 1.2 2.4 3.4 3.9
WRE4so 2.4 0.9 1.9 2.5 2.8
WREsso 2.44 0.8 2.1 2.9 35
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Table 4. Modeling temperature changes by using Magic
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loj oil T h her than difference i
- - emperature changes rather than difference in
Time period 1990-1960
2040 2070 2100
4,58 9 @il eolid 1.02 2.42 2.89
December, January, February
9 Josl comsle 1.58 2.87 3.63
March, April and May
CesgS1 g ddsl o093 1.92 3.01 423
June, July and August
relss g ST el 1.31 2.35 3.37

September, October and November
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Fig. 1. The changing trends of annual mean temperature per decade for South Khorasan province by using

ECHO-G and HADCMs models
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Fig. 2. Predictions of future temperatures compared with observed temperatures for South Khorasan

province by using HADCMs model
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Abstract

Climate change have direct and indirect consequences on water resources, agriculture and human
environments. The effect of these changes will intensify in the coming decades. South Khorasan province has
more sensitive to climate change. South Khorasan province affected by the consequences of climate change
and its effects in many places due to the occurrence and persistence of droughts have been observed.
Agriculture is the most vulnerable sectors that most rural livelihood is agriculture, including the cultivation of
saffron. Knowledge of the future status of such variables influencing the temperature is very important for
future planning. The aim of this study is explores the changes in temperature until 2100 in South Khorasan
Province deals. The main purpose of the identification of the main focuses of temperature change and
displacement that followed in the cultivation of saffron. The method of this study was to evaluate changes in
temperature in greenhouse gases and using the hybrid model MAGICC-SENEN and using general
circulation models of the atmosphere HADCM3 and ECHO-G under 18, including climate change scenarios
A1B, B1 and A2 for the next decade to 2100 was conducted. The period 2000-1961 as the previous period and
the period 2100-2016 were selected as future periods. The results show that in all the province for decades to
come will be an increasing trend of temperature changes, the temperature increase is more since 2025. In
some areas of the province, including the southern and central parts, temperature increase, will be higher
than the northern areas.

Keywords: Climate change, Climate modeling, Saffron, Southern Khorasan province, Spatial dispersion.



