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ARTICLEINFO | Abstract

Article type: Climate change causes changes in rainfall and temperature patterns and
Research Paper their amount, and these changes can affect plant performance. Rapeseed
is one of the strategic crops in the world that is affected by the
phenomenon of climate change. The aim of this study was to identify
geographical features to evaluate the yield of agricultural products with

ﬁ;zlecil:egl(s)tzoﬁ;y 2025 emphasis on oilseeds (rapeseed) in the coming years in Bastak region
Received in revised using climate data for 30 years (1987-2017) and LARS-WGS5 model and
form 06 June 2025 with circulation. General HADCM3 barley was used under diffusion
Accepted 15 August scenario, B1 and A1l in the period (2046-2017) in five meteorological
2025 stations (Bastak, Larestan, Lamerd, Parsian, Bandar-e-Lengeh counties)
Available online 26 which were simulated by defining 8 different scenarios of planting date
December 2025 from 10 October with a 20-day delay. Geographic Information System

(GIS) was used for ecological zoning of agricultural lands of Bastak
region for rapeseed cultivation. The digital layers of environmental
factors (GIS) were stacked and integrated after assigning the specific

gleiz’nv;‘([)erglsl;n . weight of AHP to each layer. Then, land zoning was done in three
L ARS—WGSg categories of susceptible, moderate and non-susceptible. The results
Agriculture Rapeseed showed that the study basin is in good condition for rapeseed

cultivation. Due to the climatic and especially heat needs of rapeseed
(degree-day), the soil is prone to rapeseed, and it is obvious that all
these areas can be cultivated if there are other living conditions.
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Introduction

Climate change is increasingly reshaping
agricultural systems by altering temperature
regimes,  precipitation  patterns, and
evapotranspiration processes, thereby
directly affecting crop growth, water
demand, and productivity. As one of the most
climate-sensitive sectors, agriculture-
particularly in arid and semi-arid regions-
faces growing challenges related to water
scarcity, shortened or shifted growing
seasons, and increased production risks.
Oilseed crops such as rapeseed (canola),
which play a strategic role in food security
and edible oil supply, are especially
vulnerable to these climatic variations due to
their  specific thermal and moisture
requirements. In this context, identifying the
geographical and climatic characteristics that
influence crop performance under future
climate scenarios is essential for sustainable
agricultural planning. Accordingly, this study
aims to assess the geographical features
affecting the future performance of
agricultural  products, with  particular
emphasis on rapeseed cultivation, in the
Bastak region under projected climate change
conditions.

Methodology

Climate change is increasingly reshaping
agricultural systems by altering temperature
regimes,  precipitation  patterns, and
evapotranspiration processes, thereby
directly affecting crop growth, water
demand, and productivity. As one of the most
climate-sensitive sectors, agriculture-
particularly in arid and semi-arid regions-
faces growing challenges related to water
scarcity, shortened or shifted growing
seasons, and increased production risks.
Oilseed crops such as rapeseed (canola),
which play a strategic role in food security
and edible oil supply, are especially
vulnerable to these climatic variations due to
their  specific thermal and moisture
requirements. In this context, identifying the
geographical and climatic characteristics that
influence crop performance under future
climate scenarios is essential for sustainable
agricultural planning. Accordingly, this study
aims to assess the geographical features
affecting the future performance of
agricultural  products, with  particular

emphasis on rapeseed cultivation, in the
Bastak region under projected climate change
conditions.

Results and Discussion

Climate change is increasingly reshaping
agricultural systems by altering temperature
regimes,  precipitation  patterns, and
evapotranspiration processes, thereby
directly affecting crop growth, water
demand, and productivity. As one of the most
climate-sensitive sectors, agriculture-
particularly in arid and semi-arid regions-
faces growing challenges related to water
scarcity, shortened or shifted growing
seasons, and increased production risks.
Oilseed crops such as rapeseed (canola),
which play a strategic role in food security
and edible oil supply, are especially
vulnerable to these climatic variations due to
their specific thermal and moisture
requirements. In this context, identifying the
geographical and climatic characteristics that
influence crop performance under future
climate scenarios is essential for sustainable
agricultural planning. Accordingly, this study
aims to assess the geographical features
affecting the future performance of
agricultural  products, with  particular
emphasis on rapeseed cultivation, in the
Bastak region under projected climate change
conditions.

Conclusion

Climate change is increasingly reshaping
agricultural systems by altering temperature
regimes,  precipitation  patterns, and
evapotranspiration processes, thereby
directly affecting crop growth, water
demand, and productivity. As one of the most
climate-sensitive sectors, agriculture-
particularly in arid and semi-arid regions-
faces growing challenges related to water
scarcity, shortened or shifted growing
seasons, and increased production risks.
Oilseed crops such as rapeseed (canola),
which play a strategic role in food security
and edible oil supply, are especially
vulnerable to these climatic variations due to
their  specific thermal and moisture
requirements. In this context, identifying the
geographical and climatic characteristics that
influence crop performance under future
climate scenarios is essential for sustainable
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agricultural planning. Accordingly, this study
aims to assess the geographical features
affecting the future performance of
agricultural  products, with  particular

Ethical considerations
Following the principles of research ethics

The authors have observed the principles
of ethics in conducting and publishing this
scientific research, and this is confirmed
by all of them.

Data Availability Statement

Data available on request from the
authors.

Acknowledgements

First author: Preparation of samples,
conducting experiments and collecting
data, performing calculations, statistical
analysis of data, analysis and
interpretation of information and results,
preparing a draft of the article

Secon author: Preparation of samples,
conducting experiments and collecting
data, performing calculations, statistical
analysis of data, analysis and

emphasis on rapeseed cultivation, in the
Bastak region under projected climate change
conditions.

interpretation of information and results,
preparing a draft of the article

Third author: Preparation of samples,
conducting experiments and collecting
data, performing calculations, statistical
analysis of data, analysis and
interpretation of information and results,
preparing a draft of the article

Ethical Considerations

The authors affirm that they have adhered
to ethical research practices, avoiding
plagiarism, misconduct, data fabrication
or falsification, and have provided their
consent for this article's publication.

Funding

This research was conducted without any
financial support from Payam Noor
University.

Conflict of Interest

The authors declare no conflict of interest



—
el e?

B4 LArs B P

YYAY= YIVY : SogpsI s YYYA —SF5Y ;e LS

g =S

Homepage: https://www.jgeogeshm.ir/

ol p! Sy 95 el

LARS - 51 salisusll 1515 g, 413 59 4S5 b £5,5LS Y guatme g1 waldl ol s 503G
(08 r052 oyliw! S adlrio 1 63,90 adlle) WG
"6y L5, BT bl .y 48 0515 b s
barakooh.1348@gmail.com:asbll, .yl ¢yl o5 ¢ oMl 131 olKitils «ligios g pole anly Ll yan 09,5 )
Farideh_asadian@yahoo.com :asbll, .|yl o))y ¢ oMl 3151 o&iisls «clisiiog g pgle dnly Ll yin 09,5 Hbdliwl ¢ Jgtume odinsg .Y
bornareza@iau.ac.ir :aebbly .l pl ¢jlgal ¢ oMol 3131 olEiily jlgal snly Ll i 09,5 ,Lutils ¥
daS> Al wleYb!

Blg5 oo i opl g 095 oo LT Hlade g Lod g (5L slagSl j3 Sy el waldl pois g, dlis o g9
cov &S g laa Sl CYgame (S 1HS a5 3l oo ) bS5 Sles
o e @il b (Shy olols Giagh ol Bum ol 15 wlil S oty b eprrncil e g6
ashio > ST la Jlo o (5) égy o ails 5 ST L (65,0liS” SV guamo 3, Shas | VT2 26,550 &0
. . . R VE¥/- 0101 g 4B
LARS- Jus o (Y~\V—\‘V\V) ale Y+ o0)9 L;"“bl sl odly 3l eslawl L oS 039y Siiawns Xl £ @:U
(Vo IV=Y-¥5) 0,53 3 Al Bloyliil gy)lis cos HADCM3 g3 ngos (33,5 b s WG5S
Gl aus 59,7+ Slojpdbl oloygel e I cudls ol walise (goryliw A Cnymi b oS

HEY bj‘g.\.bls
B3I cutS (gl St dilaio (650l SL] (GBS por (2l s ding yolate 4 WA N
by Lasma )3 e Joloe o3y sl &Y 15 o3lisel (GIS) ldl i leMbl wilolus § LARS-WG5
3" sjplis

Jae sl skl b (59 olad] 5l w9 05,8 zlyseisl (GIS) SLélre SleMbl gy )38l
G Ay o 2855 bl (GIS ) 3l 5 IS w2 59y @Y & paie AHP
S amd (o Ui () p bt D plodl dxtas 18 g bawgie catune (A dib aw > (S)))
039 4 g ol gl & dngi b )by Ll Curdg IS culiS cas dslllas 3)50 adg>
2 @bl pl ads cunl ot b o drwgi 1315 (gl dmiine (o) )iy —a)0(138" )l

S o Mg CulS ISl i Ll 500 3929 O j90

NV (PN aocliioie e inlis 5 Ll {3 30y ] iams Alae 1,53 y90 Ax)Uaa)LARS -WG ;1 aliaslly 135

DOI:10.22034/jge0q.2025.560391.4365
GO

ol © w3 Jle (hjge] dumge © il



mailto:yaghoubnia@meybod.ac.ir
https://www.jgeoqeshm.ir/article_227702.html
https://www.jgeoqeshm.ir/article_227702.html

YL+ € & 0 lowd V0 0,90 ¢ gladlaio (530 0l p g Ldl pis V¥

doddo

ol i3 Sy 53 0l o o8] By el 51 o cine oo S 3 55 ol o3 gt Ll Sl ol
o35 ey diaie Sy 55 Cany o8 Sl Si5lgm 5 Som (S5 el 3] 8] 40030 lll o SIS 55 o
oS 395 o o3l (saclod dsgormo | aldl CElid (sl (MYATe o Kon g 5U,3)3,138 o 3l adlaie ] Sldgzge g
o 1 oy aib ol 20 Lo ol el ekt dib 4 o 5145 B3 o )5 0g,S S o |, alie elom 5 ol b 3boke
Y geaxo 355 )3 aiiane y3b 41 <ol (slgp 9 Ol Cundg )3 st 45,0 LBl oddl 2l p b Sy olly Wl
Cunrg 335l ol 25 Y g 15 g2 Bl s 31 allne (VYR (3o 5 (S s8)unl 35 51 (5508
slossly | (S s i 0 ety & 5l 5 el e 1 (T ns 5 (58] Canl ol ol
(Ackerman & Stanton,2017)cé,5 aalgsl,d |y 5o ol eanl ;5 a5 cunl ogllasl

o 45 Wl o porldl i BT e ) 550 (L 5 QLS e Sl 385 e e 1) 0590 Jgb «CudlS )b )3 5t

glie Codgize 98 50 Ol Bpae ailpw (lil 4 dagr b ws )8 b cod ]y (65p0liS 5 b ol Lol Ll
ol Sledyy S5k el 2 olel plodly o9 8l 5 23S Cutel 4 a8 93830 S5 Cumen 1B
5 )l drgh LB 0dilS Bpme (30535 )5 4 (5)ysliS i pd I g5y Lyl 53 9 0392 il Gl (g el
(I8 Ko

b adye oy g (55,5l (imtio laedse > O Lol e Bble 3l (gl ) 38 o (L5 b )
2l Bpan il 50 ol e 5l Glea O Gl dop0 Ve Jgts (65,5lsS (15w 45 ()5 4 sl 4, 53
wtew FAO (6)155 o )loa 9 (o bl g ol dopd VY Loyl 50 g o pd AVbwl oy ¥/ IS 40l oy AY Ly )3
(WA () Ken g (B y5) Cowl 2o )d ATV O Bpaan 51 o)l (6550l s

g by cul S Oygo oob; Slilhe (LS 3Sles ol 55 (G5 5 x5S 2 ealdl el ST 0 dinej
S p 28 (yob a canl o alyl 15 Sglite (sled |5 wilises bl )3 3L g bed g9y p ol ol calisee sl
st 3 (VW) 5 ] o8 (65 &0 ol 0 )5S (o 315 5 2,Shae G S0 oy 0 5 il o ]

a5 g 163 )5 adllas 390 yledol Cubd 39, ddate 1> Bl g A2 il poss clag b cosi 1y ol puiS 5, Slos ol

8 3t 93 g 05 Alig, o Laugio 5 ol 15 0193 oo > 6l (i)l gpecme iVl bl (Silos 55

Jo 3l alisl b ol a5 oS ¢(55,58S Jgeasmo 3Slas o oaldl i 51 oy b (g0 SOl Mimls 2ol oGl

S 8,5 )5 i) 3y9e Lue san s s G Bl 5 A2 (8l 1055 o9yl 99 €00 s 3)Skos Lansgio LSWAP
o idlS o)d 17/9 5 4/19 iy 4 paS wiby 5 Slos bawgio 5 2o )d 2/1  1/49 iy & dadie Ll wyp aons
(YRY cofan 5 ol

sloyS iall el o @l yunss €85 aonis 95,5 (wyp lle 3 Slges Wi o |y sl s G131 (2002) 529,08

355y oa] adlil layld Slalllao dibaio )3 g ab Jalss olS 0y (slo )90 Jobo 3 (SutS g8y 4 e w0l Slex

01l sl)lils 53 (3y5 9 p5es Kg) (o) b (2002) GhlSen 5 90 cudbanlys ite (31 aliuse) paiS 9 g

wop b (Yoo V) ohKen g 530 550 009, .0 dales d8lol gy 5,05 5 poud 4 dopd Y=0 ¥+ 0+ Jlo U 25,8 pMel

Yedrams el fad S ol 5l a8 moly lis Libawl j3 0sS0bes ilidg, ades 53 ol G g eeldl s lysl
b gl 3 (o) o 3 uldl pS 3 oy L (VoA ) (Slayg 9 8 ygle Bl dalgs al3El 0o yd VO e
Sx 5 SgFiey M Sl adlaie (] )3 (o) e A5y Jab (0 (GYsb el @ulBl i & W) @S ol @

¥ oy 35 M geae g5 il dalss imlS Sl 4 ol 0 Gl 1y 0)9 Job 45 1l 63,8 e L (VARE)
C3psliS slo a3ls py wali] s S adllas b (VWD) o, Som 5 (SargS bd dmls il Jlod o33 (5555LS 53 Loy B

b oles o bl oSl 5 35, Juab Job drgs B lyast gogas i e Jae J eslizal b olpl (5l B



Vo Oy g 0951 ol 35 €9, Aild  WSU b (65,9WeS ¥ grazo p ] Ol puat5 i

o Jio Sy (1 4(MR0) olSad 5 0315 sien 51 03,5 i i y95 blin 5 e 31y Sl 42> Sl
Slo 4l 5 ol Ay ey b > ol s oy T o gy S (55 e ot @ a2y 5,
JS welyd ialiély ogMe Wilg o by (£l g ol); OV gamme sl cuiS oSl dgy polie &S oy L Limg
A (Ygamo S 5 e Gl anles 1) SbLE S 55 el aw <l Gials 4 Y game 3958 5l Jol>
ghaw gl <l Gials e Slyi (o disgy CutS o5 (550l S slb cudib plgis 4 Qlis g S5 o jie;
o polie e (SuSTy (pp b pdimgfy 0 (MR )olSen g (I ke wal 5 ]y (oolatdl dmogs g sl
2l b Glise cond pai5 (all slals b bl o il Sloj sledlogi g 8llas g 5elS” sl ped )3 (algm 9

5 o0 paiS 3)Shes > lom 9 Ol o)l i lolid Cae 85 )18 adllas 3)90 Syl il Jpao (pl 5,Slas

Sleglinn o 53 @23 P8 2 Slae (Ko g (colil Glajiel )l (sl P8 4 P 0 pite Wi (g Sy b Jo (e

e g Gl oadBl polis Sy 2 o i Cndly cpl onid oLt oS @l 38 Ll el 185 5 S

] Gglate iy calisee Jolye b cunlio

sl el 4y s glog 3yl ol ouldl 5 e Il el el oad als gy 90 ) Bjle g CindsS

(Verge et al, 2007) olews sbadsS 35 jials Jud 5l e o pte sla culled 5,k (o b5 slajl8
Falloon Ogle et al, 2005 ) s sl ow Mg Bunl elyj (bS5 5 culS (op)S sy Giol38l ¢ yaml 55180
35 6Bkl yekaie oyl o)Ll oye o (Shiferaw et all 2009) S5l (o5,0liS” Cuomw 4 S > (et all, 2010

I sy by & ol s Gopme )3 S &S 255 i Gysh oS ga 5 A5 o Cunl (slaalynd

a5 ooyl g adlaio (65)0liS i 4 diws ()8l o )Kal, (Rosenzweig and Tubiello, 2007)s .5

Bl j oolizwl (Trnka et all, 2004)cusls o515 wwlS Fo b s & olgie Lol wl opl dles 51l glie  ould]
Smit & Skinner,2002, Tubiello et al, )3,5 o,lsl oy g (6,lol o pte «udlS Cgls ;> s ¢yi0,5 oyl yd 4 poléo
slo &l ASE L (gjysliS SV game 3 Sles o)y cae 2l Glo (Shy lolid Giagh (l Sae (2002
ol dibaio )3 ol Sl puis 4 d i b S dilaie 3 ST sla Jlo o () g,

L gy 9 W o3l

4 gl oY plieyrd 4 Jlad Sl 4570005 @ly (B5epn il 02 53 @peteghS OFFA Colus b Sty dddai
sl 04335 @Bl joym 4S5 Jloud 3 9 Sl 3gaoe s a9 el yily 4 b Sl g )8l 4 o phe Sl ST
5 2l ~s55 ) Ui e (0sSin 5 gnsS i Siun) bl bl S5 3 AT 2 b s b olid
Jsb O+ FAL 00+ Y5 Slae w40 adllae 3y50 ddlaie o5by Cumbge blod jlail o liwgy Voo g (S0 2558

SG‘Q'O”E Sd'Q'O”E 55'Q’0”E SG‘Q‘O'E 57‘Q'0'E 58°Q‘O"E 59‘Q'O"E
N

W«-%% E >
- 2
3 e s S
S =
f“ ~
2

Ol
oles Jas
- £
z e e 3
2 2 . &
& B a8 e an e wlise
< o0
=z

=z wse sl uge s Sl >
g ' 4
= =
2 S ™

wihis Condge 1 4LE Olgis

30 A Handd (shgRone s P e N ) Bl 5005 U 2l Eadye
. e OB ea Ol s S S SV Shas

s Ol sasyd ;55 dadal, stf| P wribs; 415 5t 256Y
00 Uy L, 555 1jglie Sl S il axiline 3,90)

o 25 %0 +
T e = 2o 255151 pe Jlaas 193eiils O 5an Sl

adllla 5,90 dilaio (L3l 2 CurByo ) A


https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%87%D8%B1%D9%85%D8%B2%DA%AF%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D9%84%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%A8%D9%86%D8%AF%D8%B1%D9%84%D9%86%DA%AF%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%81%D8%A7%D8%B1%D8%B3
https://fa.wikipedia.org/wiki/%D8%A8%D9%86%D8%AF%D8%B1%D8%B9%D8%A8%D8%A7%D8%B3
https://fa.wikipedia.org/wiki/%D8%A8%D9%86%D8%AF%D8%B1_%D8%AE%D9%85%DB%8C%D8%B1

V€48 & D)Low';‘\o D)sb‘d,md)))s\obfewb» 24

42 Ol 50 (ol S (slodlio ) lidlgn ool B (gla 03l I oslitul b dallas 3)50 03540 (o)
HADCM3 s> asas 55,5 b s LARS-WGS o 5 (¥+ W=12AY) allis Yo 0,55 o8l clo o0l 51 olizol b (a5
3y o0y 3 edlatel b Jae cpl (gla 03> 08 o 8wy dy5e (Yo WV=Y¥F) 0,00 10 AleBI )lis] o)l coo
5 5l 0013,5 ag oliie oy (ARl w13 5 Wlig) (Sloj e )> LARS-WG g lol Juo sl o3lisil s (olod polio
L] il Slasiiie oS sl 00 o3litisl g puo )3 89 (1392 (Bobal (sl (SIS o (S1S-(5)lel (05
235 (o allY Joa>

S adbaio 43 03wl 3590 (s ! oLl yaa Olascin ) J g

ew)l J% u‘f)c Bl g | o]
bl bl
485 54.23 27.14 St | Sty
806 54.28 27.68 S | liw,Y
10 56.27 27.18 Sgine | sy
652 53.17 27.34 Sl | 3p0Y
485 54.88 26.55 Sevgipw | &K

3)Skes (5o g2 lod o3y & oall sl yiall 13U oy imo il 33 odll sl (Shig plolis §) Gua oS bl )
CuiS Aoy adlate gy dib gl (il Jae o 3l 3y0 sl Y g Sl adhie aoe (S Il g IS

=j @l IS e (slajls Jgaar g 03l Cadgiome By el (SleMbl (sla Y ans jlam 9 85 plodl 138
CutS Jeaily 2929 (Vg (1) (V)92 il (8,5 0jg0 canliol 5 chnis cawglo cculio ¢ canlio (i3 adb 7y
5 ) G b bl 5o cilate ) 55 o caslio Bl o b b dlasly )3 goly Ml 355 g St dilaie 3 13I8
15 plol CublS Sglia (sl g, )3 005 dlol Cilisee byl 4y 1S aliska plE) STy ooy

ooles (Siglsid glo 0jed (b )3 VL slod e (lo anix (puley JBlis @ )3 pre (e I3l S el )l
294 Jeaily (al8 4 398 sl 0j9> Jsb (1l b Wy (o0 cudlS ) p 3 AL (o dlly (13 (IS Lo olS
Sl gl Cagby 9 (S95L Gy Job @l arps Jlo Jsb 3 a5 (bl 5095 4l 3 Slas jialS 4 jote dox
ol 2,Sos iSlas Jaas Caa Jolss o poge 51 (S catlS 7o)l canl (0l

Jol S’ lgie 4 Sy dilaie 3 [ CdlS loj 4 (pl 4y g b cadlllas 590 adlaio Ll o Shy 2L

Jol cuiS sl )8 1S & sy 0 S (g530 (lo O Bos j0 3, Sile dojof @ S glod aSlej 0y5 0 Oy

S o pldl
55 0L (SQjgled Jolpe a1 by (2LS (s 031> .Y Jguar
) Sl o Siy | e | s | B | )
o5
cilS 3l ey S 1 Sileo
352 45 0% ¥ ol | ovA | yeers | vyeia YOV /Y YAY
RMSE Y ¥/v Y/A Y/¥ Y/Y ¥/Y o

/RMSE DSISY Yooy | slav V/54 Yo% VY VIV

MBE -\/o ¥/a -y Y /Y <A —.Jy

r N/S =/ Al A A % i




A%

O‘)&o&gaﬁ’){/...’}lsdﬁ-s) w‘bfﬁbbd))swUYWﬁW‘ U‘Mf.’b

v+ a3 aLid 5 ging )31 Kees a0 DNI3E (G55 e (ool s 5 2,3 F g

Sk Clas il 35 Jolye
YY-yo VO-Y - V=YY & dlg>
VA=Y Vo-VY b-\- O e
W-14 W10 v-4 Sy ool Wos
Ve )Y 5=A - bY <59)
VY=Y V-4 y-¥ o8, 48l
YA-Y. -y Y-¥ ey
YY-Yo VO- )Y v-4 S
VA=Y Yo-YY Ve )Y O

(WWAT G )75 CdlS’ (51 gllan (ool by L3l £ g0

SVE | WS | A Y-A Y| (M)
yljoyed | bogS | bag| by ( SBsd sl ulpda oMo | aely 5 (ol GlBgy ¢ gy (sl Cuibd oy s
ne &
Fe> | Fe=he | Voo AREEATAR >\0- S e
A
sl o | Gl ple | S &l 539U oo s
»b 3l

LARS-WG Jxo &2
P £95 93 Jold Kol (oo odlitl waldl juid (Db 2 &S 2lr S (S yobo

el plod wliagyy (6 b Jao - ¥ ((Seolid les olidogy; (s o Jua - )
09,5 sl Jae (3gys il o B 1) )l a8 sian ola Jae ( wlidlgn (cln o3l 0aiS” Wy ¢ (gybel gla Jao
o3> polie 4y (ool canlus (cadgi cla odls a5 wnles wlide 1) ol 665 4 (gyll cla g, 5l odlitnl b1y > eges
P g o0 ) b Jao (295 O ool (Stser Gy 5l sl B ol bl il oSl G 3 0ad cu slo
) 9 35S o Oyge ol Jro aSis G yd ond a3 )3 3 wlidlen oK) > (gyll )93 (ola o> b catsiS

«la odls Weather Generator gla Jao <)d8 ool p 395 0 030 Cungos o] 13 adlllas 390 0,93 & ( Sised

wbior) Jre SGLARS-WG Jso 395 oo odlitul oan] (clags s g (clp ja5 3,90 Jdo 5l il Joud b6 ol
le;.&l}m s oal> ‘_g)‘L.o Auid d])g J.3|93 «° J.Lo C)i‘ L] wulym 9 LJ <l o3l (S gan J.j9.a &S Conl L;)LJ Ls’L‘”
Lol 0392 (6lol 0,93 alie otd g5 (sl 03> (g5le] ol .39, 41 @ oans] 5 Jlo wulll bl s s anly 150 G )y

ol a1 Jde ol Dgd o oduwy 4LBIS g oail 090 ;0 GCM o (¢ rodly M| s s Ll jline 3l

o ool 6 g3 ond b ewd Hlol b pillae (g bl clasuiio b ot (gilu 4 cgian sla o3l Sloj sla (6

b)l.)).»




V€48 & D)Low:‘\o D)sb‘d’mts)))s\obfew‘)» YA

Mann-Kendall ;yg0 3!

Sy S b ools a5y 4l Kendalll975  Lwgs s ¢ 451)) Mann1945wg Lol Jlus- e (62,L6 0]
295 (o dslone ) 93 41 ogejl (el dnwgi g by Jloj

(T) JuiS" o = s bol (951 -

SIS IS — o (s o905 opge5l Y

o35 Seyebld 9,8 pastio slp pigedl ol 29 (o 02l L 1> Bg) s g 35 (ol sl gl
O ol g 00d (5 45) g iy (S3gm0 i & (ilel Sl o S i s 9d 0 485 S 4 gy
Bl (i sl g 035 (B3l uf L 3> Ky g Cjpgo 3 0T (o aSude Wg) pas L Lo oy (35 (B3l
(OYAY YD Slus g SbglS) 95 oo odlatwl p5 abasly g0l 51 Ladld 39

(V)dser

7-_2F 1
NV -1

(WYAY Y Do Shae g SbolS)uT o cawd 4 o alaly 5l g 039 15,5 0 4,3 ] 5l s S i

P:Zn,. )

= (V)Jse,8

Toylel 11392 51> me Lyiominw yohato a1 ol )l ands Luibylg g 400 1Sk b Jloy @jes 0 N>Ve (gly o,lel o]
VWAV 095298 (o0 Ao 5 b ]

[ 4N +10

T =+ [———
A Try oty

(V)Jge,8

tgas il o JIS e oylel (Tt) g (905 992 JIs dme Jloin] o plys tgecc)lal (slo Jlo JS slaws NojT > &8
LJ ..\wb «° \/a\;').,l)., Ao yd ﬂau}a)j Jl.m>1 C.‘aw L: 9 s 09.0)1 Jl.o...>| C.\a‘.a (Z).))‘AJL..»‘ L’ Jl.o); 0 y0d u;b?u )L\mo ).1‘).1
23l T+ /Y L T>HT)E ST s aalss sdalin g b cpdy calisee Y (Tt) gl otol Cawd & Slyou jlade @ s g
gy ololud Cap .l bio gy oiad lis Wil T<= +/YY L T<(T) tads waled e Sloj gy )0 Cute X,
o 0ol Ug U’ pdlie caws p (Sloj (g jdged jl Gloj (g gy g9yus bl 5 s bl coso oS 5 Sio o
o dmbre S e ggoil Jl eslal b Uy Ulsla)lel ¢ Jlgte polie Sloj s sgad sy glpdgd
.(\VAYc\pAcws)).Jw

TS el g 2y

M5 o YYY L aul5 e &S 5 0099 59y YAY Jol cusS o 38" cudly pp 5 cudily ccudlS Sloj il s o s b wy
5 PN O Sy ojl (Sl (WWATRIE (B)adl (oo 3y slajgy 5> A3 Sloj ojl & jrpe 39290 M &Blg ) oS
» kel ole plyin 3lhae slo> Jilus 0fsg 4 Led Sl o plis )03 3529 29> Jol <SSl 5oy OA (Siglg5d (Swm,
20,5 o Cgmite ol CulS M)y Cudgime

a1 Sibe JINS 0 cygosl 51 el 00l )3 ki (awseds g waldlynss 305, (65lu ST (lys ¢ mulBl s D05 (gl L]
Jsis b oy 20l .05 o3l wilale _iloj oo 15 ST (slod g Bl (sles ety (lo sl (gm0 (ool
o ol AIBI glag )l cos osiul 0,93 (sl 00 a5 (sl 031 (5 g ( Syl (sl 03l (5 o0 (sl 130 yobo 4 (B)
S s & ol lie dizyp 0dg Cute sl 9 (555 «o0 Slale 3 A glod (glajite (gln t gol dmd



V4

O‘)&o&gaﬁ’){/...‘}.\su&és) ‘\"“:)"'»SL’L’;G))BL”SUYW)"W‘ Ol gt a3

Oy 03y adS Loy (sl 00y wiles 0 il cou jd il o Sy Jlo sleple (sl ooy alS g Cuto 3939 L

JB a5 Jg ol vy (i slbad sy 090 (couldl slapiolil (500 A s (55b gla odly 3 g L (0 Jloy

ASb o Jgid

oe5ke 9 RMSELS ©laye jdone (0o (oriwlbd lo (a3l 5 (s Gupd dplre jloslital b ooy ol )
2 39550 00 odalie (sl o3y g LARS-WG Juo jl oolatwl b osds ades (sl 03l oLl & pladl MAE ¢ 3llas (gllas
9 1M 4ieS (glod )3 adllas 390 (SlealKiunl 03l (o (Stren o pd a8 (o0 (LS (B) Jgio oy S 25 41l 090
ol 0393 pains § Cate (Siwmod o pd Mo Ui g Ml (oo doyd /A Al slod jo
s clod 3 Silo o ol 0391 /5T dipihy (glod 5 VD aisaS clod (sllad (clppo Slasyo st Sl oiusllad 5

Ay (glod )3 5 =/ VY S (slod (liae Jhin] gllad yimen 503 /Y Ald slod jo g /Y aleS lod o

B =Y o owpp BB (9348 05l g 009 yiiin (65lw s €80 0L 3005 yao 4 ballad oyl juds a oS Cunl odgy V/OF

il o )
LARS-WG Juae 2, s,bl s jadli .0 Jous
2
MBE MAE RMSE R ol
—e Y - ¥¥ Vo - A 4 slod
YO8 - XY . 5Y -1 Al (slod

231> Aldle (W3 ,b 5 il s (5lod cinoS (Glod (1Sl 3 3lEo duy o) guin! ty903] T Joua

(LARS-WG Juo bawgi 00 (65w duomii 9 (JFladlivo o

slod dineS agly | angd | ool | dusl | e | ) | adss | ol | el | ST | el | el
Sle Slalie | VSV YAS | YASD | YOAY | YAXS | ¥Y.S | YEAY | YYA | ¥VeS | YOM | Y-AY | \WWAS
ded ke
VEXA | ASYY | Y.y vy YAA YA | YVYA | YAXY | YAYE | YYOF | WYY | VFas
ol (g5l
toy50)] SYISY | AVEE | VAR | VN | OVEY | NAY | V08 | =8/ | W | DY | sy | Y
dlaa Al
obe Slwlie | 2506 | 27.08 | 30.48 |35.02 | 393 |41.58 | 42.4 |41.74 | 39.38 | 35.18 | 30.12 | 26.92
Obe i
22/4 24/2 28/0 | 33/0 | 37/5 | 40/2 | 41/8 | 41/3 38/9 | 34/6 | 28/8 24/6
odd (¢l
toy90)0 AR -y B 7A M RV ) N RS Q) IWVAV2 IR VL W S 7277 N IRV 7 S IR V7 X, U VAL B 741
ok
b (Shalie 57.8 | 57.925 | 43.575 | 22.3 | 13.625|4.125| 1.4 |3.075| 11.175 | 26.65 | 39.425 | 53.975
Obe i
59/3 63/5 43/8 | 21/4 11/3 3/9 2/8 3/5 10/1 21/4 | 34/8 54/0
odd (¢l
toy90)1 SVAY S BRYA ¢\ R VA U R VLV N B 70 C U (S /A A28 I 70 U I 727 S0 IRRYAV N [N VA V20 (S /0 W ) o ¢
L




\EXE3 ‘ZD)LOUUGL\O D)9bzd,<\3.‘a~od)a)<\ab).’9w‘)» A

oSke Slalie | 5.6 6.2 6.1 7.3 8.4 9.0 8.1 7.3 7.4 7.2 13.0 6.1
ol A
6.60 | 720 | 7.10 | 830 | 9.40 | 105 | 9.10 | 830 | 840 | 820 | 14.00 | 7.10
olb (¢l
toy905] RS YIS N L VY N Y N RV ¥ PV, N N/ PF S RV, 1 IRPUY N IR V) ¥ BN -

(o Rl dx pd)dinin glod (3Kl @ )d) dieS glod slayal)ly ¢l LARS-WGS Juo gl 1 Job mls
Gl sl 0y b awslio ;o Al Bl Ll slag lw sluo o (Vo0+=Y+V+) 0)00 (gduidiyed il g (o luo) s)b
Sl 0y 4 G 0l (gl e diaS glod Sloj 05l cpl > aad o lis b )y cCulodds &1)I(VAA-Y-THA)
a0 Y/¥0 e 4 0y90 oyl 5o Liolidl piSTas a8 cul ialS 49l Uyobiw 1 g 0090 (]38l gl U pojlo (slaolo
23 o i il aole oled (gly il 0y9d 4 Cond (il dund diuiin (slod pimen BL o ads ole ) 2 Kule
@ G 2 o HUS 58 (il sy Bl o (oo ole )3 3 Kl anyd VA e 4 090 ol 0 BB oy iy &S
0593 30 Jw slaole yiiny o (o)l dilale 1Sl (pivron Cawl a8l ]38l Celu VA i 40 (P95 olo > il 090
as lho a5 (gpob 4 s phate ST cla ol jd @l ol 4]l sdd Slpss Jld b oygd 4 s S

A3 ge Gl |y a4l 0y9 I ik (g)luie 41558 9 4g3l5 (slrole (sl g il 0j93 51 a8 (s5le

A1B1 gy L Cod VAAY-T+ £T 0,9 ;5 caliso (g purio (1SSl .Y 415505

40
- 30
1820
3
1 10
0
A T > YR SRR SR S
7oy ?,ﬂ‘j}»’”f o w3
J slgale
oS (lod o (3w 415900 .Y 415900
50 — 0 4 g A m—
1 40
W 30 /
*‘;ﬁj 20
% 10
f] 0
7 3 > - ) ) ) 1 Y y ’
P yo oy 4y 3
(-)' i




A Ol)limsasfl).g/...‘}ls&.é”d.}bﬁ.y;lé‘lgd)‘”hﬁsa‘?gw:o).gmﬁ‘ u‘,gx).gb

7 — N A —
60
50
40
30
20
10

2 gl e

s
o

12

10

\

) 4
2
0
S A SRR B A
J slgale

0395 Cunj g &l 3o alll s Jlosn] Sl e ool 5 (LS (65558 (slojline Sy (Slolid 5 (wyp asb] )
Gl e (b)) 9 )5 8 (yp )90 St ihaie 3 A2 9 Bl slagy )l cou Sloj (slaoygd )3 55 1518 oS
LARS-Juo a5 ol ol (obj)) gls b adlyy IS Joame 5)Shos d5m0 sl )5l S0 plgie 4 cusls

S (S8 S 0105 (sl yuxio Cpuizmed o (SWHb g yiSTas glod ¢ JBlas glod (gl ol (gl e 4 o8 YL <85 LWGS
SiagkiS Y gazn lgis Ay 9 3,Sles )3 ge Jolge | SB Cagh) Jeuily 5 (o)) (sbojl cund Cup e alor
g g Ol Cundy yusi 4 d2gi b (Bpae ol jluie 4 Joh x> 3 ()5 OIS 5)See g Ay &S 2Bl o 13IS b ]

dg29 SH) IS catls 5 cuiS Sloj ol > Al 4 dr g b & 3y (S S 18 g5 9 A8 Jad Jsb o pte
o yite Sty aihaio > culply 2,5 o0 el ll Gk 5l Sl 200 O 1 20,5 (i el e B3k b g 3l
g g Cunl (Jame GRS cptere Jl (S (St G5 o wdloe oy p JB Lo el i se (el

OllS 3Ses g 4d) 0aiiS3game Jalge (p plods Sl (S (Suid G5 & 3jle (g0 dgde Bgoge ddaio )3 1) (g5y5liS

13 o 5y 8l cou |y (65y5liS sy ao s £ B Fe g ol ely;

059,V + Loyl b oloygelr jl 5,8 oo Sygo Jol cuiS lyie 4 Sy ddlate j 518 cudls oloj aSiyl 4 b
Solej g8l Jad > sk 6l w85l ) Josa Bilae CBlS F)b slage)lw plgis 4 (il slag e
WSS o pl8l ol cuiS (gly ()8 1S @ sy 0 S (ghi0 o O Bos 50 3 Kl s ¥ 4 S gled



V€4 ¢ ‘ZD)LowS‘\O 0)534‘5,4&»&‘5)4)4&\;)49\.&‘)& AY

A5 ascde o asre Ll il olS cpl aslllae 390 ddhaie  3Ud pgr oy (clajls o p IS cusS” I Szl 4
Cuny (2l)] joSho sblie 12ST 50 Lod 390 YU g 0)b i 18U s g gls)l 81805 Judo & Slllas odguone jo &S
Gy cuolio a5 1S s (ghyld Gy o8Nyl iz ja )0 IS 665 iy 9 (S gl (658 cubld Cleld)] 4
A5k & 439? dl).g M‘)){ 9 cuily weusls Lgy yd )L.: dy90 Lg:Lo) L5°}lf u@lf 9 L;.’.L°'>
o o SBy el (S0 pizmen 5 caslio (ooaddl Lulyd (9 Ly W 40 (s sble (a4
03> olaid] dg5u ) dalaie Colus I (mipe 021 7710)0s > +/++Fasl pl diiuws oYL > Sles )by Jaame cuds
9 5 o Sleisy (Jloss b Coud > jiiy (2705414016) colue 4 oy FANY Jols culio sblio ;5 .l
23S (o )y dilaie o9
a8 i o8 85 | ate (Byb st g b Jlad (o slaiand > bl pl Lawsie ol
odel 3939 4 SB dg AMiw g clelis,l s 4 bl b 955 0 4 Jolote (g )3 g 0390 oled (slacudgase
Dgd oo Joli 1y 55 gla aSd Ojguay g yoyio (Ve EYFYEEY) Colun 4 2o > YA/AR dsl ol ]
siblie g Slelis ) iy a8 4l oael 549 d (S b Lo 5 (coulsl delucal basly b Jds @ ans LS bl
g Jlod sl Cuowd ) (195145090)colie 45 0o )dF [FA anl p) Slcwliol byl 5 olod p 1o 5l a8 s
P9d (oo Jold | dilaio (535 50

I35 CuiS 3 ) Shos 43 athaio conldl lei g0y dge Y Jgan

@), olab & yoyin Coluo Joyd TR

1 co s 217710/9845 0/004 0/004
S 2705414016 48/371 48/375

buwgie 1062403662 18/995 67/370

B 1629878564 29/141 96/511

DB W N

Y g 195145090/9 3/489 100/000

53°S240°E S4"1320°E 54 M0E 54°5440°E 55" 1520°€

wareN
220N

ITON

27'1'70'N

WEON

27 640N

£ ~
2 z
2 ™ E 037 “ 21 22 | &
2 g - — — 2
< >l %
o venge 1A S8 gan agiatl s el ki U A Eydge
O — Koy S st ST SV gana 3 Slas 5
. — 1515 by 4 aSG L
S At s P F2 Ry Foh (asdlias 3390)
4 —— Ca o, &0 i el -
2 =] Sy allaie
O — B il il O pare St

S» ) ’“i] . )b ').JS . .’.sd&%."’ :.“io




AY O‘)M9°9ﬂﬂ/""}'\s‘,¢;‘é9) d)‘bfﬁbbd))ngYWr’@Jﬁ‘ Ol gt a3

&be

0 Slas )l waldl s S1LOYAY) )iz (o2 g e diog @3IP (63)9 L) ol b gl cy9esd ol e plige (Ll
Yol s Al Sty ol Lo laol b 35 dilato £ (53,90 anllan ) & dtuly lylas Lo 5 Jguaco
\YO-\0 o

ClimGen) Jae 9> 5,8oe duslio 5 (cwjp WMo < p> g o ¢ (ol cg « Byom e o (LS ez ¢ pladl)d,
CFY sl ol o polie @l 5 enld] Cilie bylpd 5 wlidlen (gl pite 6l dmd soslil (LARS-WG
V-V o

didy 53y 3 IS B LmLIOYRE LudVoylads ¢ Sl 0I5 LB

s pslaienly ddun L (6Senenal Jao o - (2hb (W) g g (polis ((Somw (bl ol 03l i
Foylod ¥V6 90 ¢yl SBrgl Cligiog (win yuy cads 1 (63590 dnlllan ) ouldl yuuis oy 1l cow aigy cuiS (63l
ADA-AFA o

sllog g e (SuSTy = A8 (W0) G ((Bgdsd 5 adble o (e puomodle ((ghozms wagame o >

o b sldlyin (00 18 5 5olS closlin o 1 (6390 ddllas)eyd paiS 3,Skos )3 o8l (gl yiel )y Slo
\Y\N—\ ~£) uo‘Y\GO)lA».:} ‘W

YU /o gipslaS ) O gl s (WA ol Jlilus 3550 5 gy (B (i dub sdw e
\GO)LQ-AZ

WAF-IWYAY o 5 o)las YA als . SB ol (55 cadd 163,90 adlllas) 755 Joao

S JE! Slobw 5 onldl 525 I il ad H(1720) dgamme 5y dno 5 (il csisl e L o 3S wopallo (B
52915 angi g Sl Slidos (35 ol ) (Bl S 2 ol 8 5 o plie 2 Cato 4 il ik
ASY=ADY Fo,los ¥V-Yo,55 . )l

PV=RD jaoipgd o)lod oSy § G Al (LS A5 sl (imggy 453 {IVAT )iyl Slalos 5 Jils ¢ 518

5 =i SVsame 15 iy LU 5988 2 il 5 5 (VW) sre (Moo (s g LSl ((SasS

V=Y pae ojled ead)lez A (ol (o) gl () Sl sl Sl

References

Ackerman, F. & Stanton, E.A. (2013): Climate Impacts on Agriculture: A Challenge to omplacency?
Global Development and Environment Institute. Working Paper No.13-01

Corobov, R. 2002. Estimation of climate change impacts crop production in the Republic of Moldova.
Geo. J. 57: 195-202.

Falloon P and Betts R, (2010): Climate Impacts on European Agriculture and Water Management in
The Context of Adaptation and Mitigation-The Importance of An Integrated Approach. Sci Total
Environ 408: 5667-5687.

Haverkort, A.J., and Verhagen, A. 2008. Climate change and its repercussions for the potato supply
Chain. J. Potato Res. 51: 223-237.

Racsko, P., Szeidl, L. and Semenov, M. A. 1991. A serial approach to local stochastic weather
models. Ecological Modeling, 1 (57): 27-41.



YL+ € & 0 lowd V0 0,90 ¢ gladlaio (530 0l p g Ldl pis A¥

Rosenzweig, C., and Parry, M.L. 1994. Potential impacts of climate change on world food supply.
Nature. 367: 133-138.

Rodriguez Diaz, J.A., Weatherhead, E.K., Knox, J.W., and Camachol, E. 2007.Climate change
impacts on irrigation water requirements in the Guadalquivir river basin in Spain. J. Reg. Environ.
Change. 7: 3. 149-159.

Smit B and Skinner MW, (2002): Adaptation Options in Agriculture to Climate Change: a Typology.
Mitig Adapt Strat Glob Change 7: 85-114.

Shiferaw BA, Okello J and Reddy RV, (2009): Adoption and Adaptation of Natural esource
Management Innovations in Smallholder Agriculture: Reflections on Key Lessons and Best
Practices. Environ Dev Sustain 11: 601-619.

Soltani, A., Ghassemi-Golezani, K., Rahimzadeh-Khooie, F., and Moghaddam, M. 1999. A simple
model for chickpea growth and yield. Field Crops Res. 62: 213-224.

Semenov, M. A. and Barrow, E. M. 1997. Use of a stochastic Weather enerator in the development of
Climate Change Scenarios. Climatic Change, 35: 397-414.

Trnka M, Dubrovsky M and Ekzalud Z, (2004): Climate Change Impacts and Adaptation Strategies in
Spring Barley Production in The Czech Republic. Clim Change 64: 227-255.

Vergé XPC, De Kimpe C and Desjardins RL, (2007): Agricultural Production, Greenhouse Gas
Emissions and Mitigation Potential. Agric For Meteorol 2—4: 255-69.

Whisler, F.D., Kininien, M.C., and Reddy, V.R. 1986. Crop simulation model in

agronomic systems. Advance in Agron. 99: 5. 1226-1237.

Yu, P.S., Yang, T.C., and Chou, C.C. 2002. Effects of climate change on evapotranspiration from
paddy fields in southern Taiwan. J. Clim. Change. 54: 165-179.

Effect Variation Climate on to Prodact Agricultural by Forcibly onto Corn Greasily Soya (Case
Study: Field Moghan)



