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Introduction and Background Precipitation is the most important parameter affecting various aspects
of social, economic and natural resources. A study of future changes in rainfall is possible through the
prediction of climate models.

Aims In the present study, future changes in the rainfall of the southern coasts were investigated for
proper planning in the southern coast of the Caspian Sea.

Methodology The future precipitation of selected stations in the southern shores of the Caspian Sea
using the LARS-WG model and observations of precipitation data during the base period and using
climatic fluctuations derived from the HadCM3 general circulation model under the scenarios A2, B1
and A1B during the period was modeled in the period between 2011-2039.

Conclusion Results showed that simulated rainfall has a high correlation with observational pre-
cipitation in the base period. Based on the MBE and MAE criteria, the error rates obtained for simulated
precipitation during the base period are high in the fall season. According to the results, the model of
rainfall changes in southern shores in the following period was drawn using scenarios A2, B1 and A1B,
according to which the rainfall will increase in all stations of the region. The percentage of precipitation
increase in stations Anzali, Astara, Babolsar, Gorgan, Noshahr, Ramsar and Rasht based on scenario A2
will 0.3,7.9,2.2,1.4,8.7,0.8, 7.6%, and based on the A1B scenario, 9.3%, 12.12%, 12.4%, 4.7%, 13.9%,
respectively and based on the B1 scenario will be 8.7,9.7, 6,5/11, 7/3, 3/5, 6/13 percent.

Keywords Precipitation; Climate Change; Modeling; LARS-WG; Southern Coast of the Caspian Sea

CITATION LINKS

[Ahmadi, et al.; 2016] Comparing the performance ...; [Awal, et al.; 2016] Analysis of potential future ...;
[Babaian et al.; 2009] Climate Change Assessment ...; [Bahri & Zahedi; 2016] Investigation of climate
change ..; [Barzegari & Maleki; 2016] Prediction and comparison of climate ..; [Bian et al; 2017]
Assessment on the effect...; [Butterworth, et al; 2016] An analysis of the potential ...; [Dalghandi; 2016]
Envestigation of climate change ..; [Delavar, et al; 2014] Evaluation of climate change ...; [Esquivel-
Arriaga, etal; 2016] Methodological approach to quantify ....; [Eyni Nargese, et al.; 2015] Predicting the
impacts of climate ...; [Ghermezcheshmeh; 2013] Investigating the effect of uncertainty ...; [Gilanipour
& Gholizadeh; 2016] Prediction of rice water requirement ...; [Hejazizadeh, et al.; 2015] Simulation of
climate variables ...; [IPCC; 2014] Guidance note for lead authors ..; [Jahanbaksh Asl, et al; 2013]
Frequency analysis of climate ...; [Jallili, et al; 2016] Assessment of climate change ..; [Kazemirad &
Mohammadi; 2015] Assessing the appropriate model ...; [Khorshiddoust, et al.; 2014] Analysis and
comparison ..; [Mekonnen & Disse; 2016] Analyzing the future climate ..; [Osman, et al; 2014]
Expected future precipitation ...; [Racsko, et al; 1991] A serial approach to local stochastic ...; [Rashidian
& Ebrahimi; 2016] Investigating Climate Change ..; [Rezaei Banafsheh, et al, 2015] Investigate of
climate change impacts ..; [Salami, et al; 2016] The effect of uncertainty of general ..; [Samadi, et al;
2011] SDSM ability in simulate ...; [Semenov & Stratonovitch; 2010] Use of multi-model ensembles ...;
[Semenov; 2008] Simulation of extreme weather ..; [Semenov, et al; 2010] ELPIS: a dataset of local-
scale ..; [Shahni Danesh, etal; 2016] Climate change impact assessment ...; [Towfiqul Islam, etal; 2017]
Drought hazard evaluation in boro paddy cultivated areas ...; [Zamani Nuri, et al; 2014] Assessment of
climatic parameters ...

Copyright© 2018. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 Interna-
tional License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build
upon the material) under the Attribution-NonCommercial terms.


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://www.sepehr.org/article_22144.html
https://www.mdpi.com/2073-4441/8/12/603
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=98492
https://jgs.khu.ac.ir/browse.php?a_id=2690&sid=1&slc_lang=fa
https://jesphys.ut.ac.ir/article_55319.html
https://www.mdpi.com/2073-4441/9/1/70
https://ehp.niehs.nih.gov/doi/abs/10.1289/EHP218
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=298571
http://clima.irimo.ir/article_15694.html
http://Not Found 
http://Not Found 
http://ejcp.gau.ac.ir/article_2747.html
https://elmnet.ir/Article/10660304-41671/%D8%A7%D8%B1%D8%B2%DB%8C%D8%A7%D8%A8%DB%8C-%D8%B9%D8%AF%D9%85-%D9%82%D8%B7%D8%B9%DB%8C%D8%AA-%D9%86%D8%A7%D8%B4%DB%8C-%D8%A7%D8%B2-%D8%B1%DB%8C%D8%B2-%D9%85%D9%82%DB%8C%D8%A7%D8%B3-%DA%AF%D8%B1%D8%AF%D8%A7%D9%86%DB%8C-%D9%85%D8%AF%D9%84%D9%87%D8%A7%DB%8C-GCM-%D8%B1%D9%88%DB%8C-%D8%B9%D9%86%D8%A7%D8%B5%D8%B1-%D8%AF%D9%85%D8%A7-%D9%88-%D8%A8%D8%A7%D8%B1%D8%B4-\(%D9%85%D8%B7%D8%A7%D9%84%D8%B9%D9%87-%D9%85%D9%88%D8%B1%D8%AF%DB%8C_-%D8%AD%D9%88%D8%B6%D9%87-%D8%AF%D8%B1%DB%8C%D8%A7%DA%86%D9%87-%D8%A7%D8%B1%D9%88%D9%85%DB%8C%D9%87\)
https://www.preprints.org/manuscript/201610.0134/v1
https://www.preprints.org/manuscript/201610.0134/v1
https://geoeh.um.ac.ir/index.php/geo/article/view/44214
https://pure.mpg.de/rest/items/item_2147184/component/file_2147185/content
https://link.springer.com/article/10.1007/s00477-013-0701-6]
http://deej.kashanu.ac.ir/article-1-358-fa.html
https://geoeh.um.ac.ir/index.php/geo/article/view/38892
https://geoeh.um.ac.ir/index.php/geo/article/view/38892
http://Not Found 
https://www.hydrol-earth-syst-sci.net/22/2391/2018/ 
http://www.diva-portal.org/smash/record.jsf?pid=diva2%3A986878&dswid=-3467
https://www.sciencedirect.com/science/article/pii/0304380091900534?via%3Dihub
http://waset.org/publications/10005145
http://waset.org/publications/10005145
http://www.iwrr.ir/article_13792.html
http://esrj.sbu.ac.ir/article/view/4354
https://www.sciencedirect.com/science/article/pii/S1877042811013085
https://www.sciencedirect.com/science/article/pii/S1877042811013085
https://www.int-res.com/abstracts/cr/v41/n1/p1-14/
https://www.int-res.com/abstracts/cr/v35/n3/p203-212/
https://www.int-res.com/abstracts/cr/v44/n1/p3-15/
https://iwaponline.com/jwcc/article-abstract/7/3/551/1753
https://www.hindawi.com/journals/amete/2017/3514381/abs/
http://www.irjabs.com/files_site/paperlist/r_2303_140818161006.pdf
http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

1o 2l ool ATAY 3l P 03kl (Pow § (v JW (2Ll o> Ol dolikad

Jafarzadeh F. PhD Ol e oBtils (aoomn e 5 (550 iy 0> o gl il 05 8 031 nr 4l 8>
Khorshiddoust AM. PhD Ol e 315 o8ils (omn e 5 550 6 0S5 e gl il 05,8 ol i 93y 55 shasma o 8>
Sarraf B. PhD Ol 31 23 oty ¢ aoen poke 5 30 b oaSls (ol il 05 ol (Bl 5l 9, 7S
Ghermezcheshmeh B. PhD Olal O esulosn] 5 S cblim 0aStn sy ol (Bl 05,5 lslial caniz 308 B 28

F.jafarzadeh1@gmail.com

oS yud B3 3 S 35 5138 S92 S gw S ST Ol gk 5 3wk

WAV/S/YD s olg b ady WAS/VNS alia il o

DOI: 10.29252/geores.33.3.106

0dS>

ST Sl s ol b a5 ol (elanrl Gilsa gl Ly S50 2l o Spee (5L taadis
38 o een o8l cadie 55T 5 i b Ol 2L el b

o Sl a3 mmo Glagnal 4 5 Car s Jolee L ST Sl Sl tagn s idus
335 oo o Sl

bosls 5 LARS-WG Jus 5l oslizad U 55 sbs oy Jorlsm coimn sl 5T il sy, 5 3lge
BL A2 by b Cow HAdCM3 osee 38 Jis 5l ol il Sllog K87 5 by 095 > ik Slalis
i ledas YONNV-Y ¥ o0 3 ALB

SMBE (glajlan lal s n)ls 0l 0595 5o glodalin 250 L (oYL SLlal sadgiluand 3L o Ol s 106 S dons
2l e ey bcwl sby b e s el s o eddgileand L Gl edeTiwse gl ulie MAE
S w38 i ALB 5 BL A2 gyl Sl eslinal b T o555 53 s Jmlom 0k Sl e el s
T o I3l ool o ool 281 A 2l el Bl Gk e el gl ol 5o OT
e ko3 IV A MY ATE XY VA oY 5 4 A2 sl el Ly Sy g el gis O S
AN MY o5 5 9 BL gt olal g oy WA SV —F/V AY/E QY OY @/F C5 5 & ALB g5 b bl

YY) Ml? Lo o VWS QY <YV ANV/D S/

Ao dlde
OT s a5 s g 51 s (Bl G s Saleins (ol i o 255 b slolslS s el
e oS blE el gl bl opd o wtlid (Bl o5 Olge o oS A dals Olgr o o (204 5 Cusby il
wrlyn G GRS g BB el s Sl o s 4 g el Gl Gl ety (S sy 4

Bl kel soas) OT L Ll O3 s i o ol il d;fj;e B! % (Babaian et al., 2009) 45 Ll


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

G
e &ga,udv)ﬁg«rﬂwumwc&pt,;?;)u:jsMw@/\~A

Sl dal )5 s Caio 5 A5 2 e (sislaST Gilme i 555 2 R BOL Sl s s«
Sedls Caws 3 Al &T Cfl;.» o pde g il b 2y s ol oS bl s Oleeas 31 (IPCC, 2014)
ciy] 5 w28 s 0T w5, SSs Bl s e o alale Bl (G300 5 L LD BT o ol
Al 5 1 sl GLl el 00 8 eanT s o 1 oaiSiin 5 Jlow Sl 25 5

b 5 odd g luand (ol b it Sl eslanl cilise (Wetn (695 2 @bl i SIS (g 2 S ULl (2 S e
Sl s pgee 35 cadie gl s Sl eslinl Gl Bl (5r rses (225 sladas) | GCM (sladuas
S iia o Bas 4 wlie s, (Semenov, 2008) sy dal SERELREIS ‘@Kﬁﬁ.' ol o by bl
Yyens (Ghermezcheshmeh, 2013) wil o ol wldesn, b o, obasl & 5L obd ldan, glp ol
ol b el <_§JL'°T sl «5JL°T sl wlde -b:fu‘ S P <.§JL“T 9 é:‘t% Foos e a ol wlden,
ClodsS e ST LT bl ol kS e sbm) g srsee 538 sadie ulinS 5 sl malil s glailase
sl e O 0L (Semenov & Stratonovitch, 2010) Wil s 5 ke csle lw » GCM I fol>
Bl e el 3 Glos g Sl 00 b bl s (sl s olal Gl bty M 5T
el et 31 s ol s W) e T e e 20k e OT aia s obly o ol (gl s
ot & HAOCM3 asas (238 e Sl laly ool U5 sdior odomin 35 sbos s Jolsw GE0L bl o)
DT I3l ool 2L i it LARSWG (o ,LT ol oldes, sy s AIB 5 B2 5 A2 clasg b
b o3lmal YOV oYY e o905 55 Sy 5 etly gds 8 S bl

OT 51 el adlyplosil ol oo 5T oy g o srsoe 308 slodain Sl eolizal b dlal s e s
adllanson o)l Gl ol gl K w1y sy olde oo esls S (Y1) DL 5T s dbor
sy b e adlansse ailete ol il claesls a5k 55 LARSWG Juas Uiy tass oul o sls,l
slaesls 4 sy wailann ol 5l K K gy LARSWG g easid 5 clpa sl plin o8 ool ol Sy
.(Semenov, Donatelli, Stratonovitch, Chatzidaki, & Baruth, 2010) sl aibes ;5 595 4s duo@l 03 edhS

L Olals Ol (Bl ety gl Bl oS sty (5lwand 55 SDSM LUl (Y- 1)) OLSGes 5 (stawe
w5 2Bl el a8 sl Olas s as Ol caddllans e 0,95 QU s VASV=Y o0 605 sl 8 )y 390
bl /0 e b ol s sl 5 sl sems 0L s b ST 5 Bl asle bekisd e osbeand o
e Ll 3 Ble 5L eslis (YN F) OLSKea 5 "Olae .(Samadi, Ehteramian, & Sarraf, 2011) s 16 555 Sl
YON-Ye88 gladle s oS aas o 0L LARS-WG dus Sl eslinul b (luad ol 5 S (g5luand 1) ol T s e
Osman, Al-Ansari, Adbellatif, Al-) cils aale 201500 Ko, oL Gl — paliaw 9 4,9 — elus glve, 93 s
N (N i gde sl g, oas (YY) 0L 5ol 335 (Jawad, & Knutsson, 2014
2 55 0T 5l Sl b k5,8 sy ol 5o (Bl ot bl s 5 (b o1 Lyl s 55 GCM e e 51 el
ot s bl s s il g e gbla s b SKest oad LARS-WG dute alos 1 eslizuls g0 sladae bl

1 General Circulation Model
2 Semenov

3 Osman

4 Towfigoeslam


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

Vell. Cov 3 by gs Sl sl ol d'T Ol i il e DOI:10.29252/geores.33.3. 106

St 31 ((Y18) Lo 5 §U T dy Sl (Towfiqul Islam, Shen, Hu, & Rahman, 2017) cusls aalss gl
5368 3l Ol gl i S adlllan Ll (K155 (£35LST N peame (535 1 LARS-WG Jie 5 eslinl 1 o8
Olpes 5y Aalgs doys /Y sgd> 55 ALB 5 A2 lag b bl 5 2oL als8l Olpe ol o BBl e Ll
Esquivel-Arriaga, Sanchez-Cohen, LOpez-Santos, ) >y e 5L alin aciy by 5 aweS by Ol
.(Velasquez-Valle, & Bueno-Hurtado, 2016

03,8 ot ST LS bl s 1 K (e oS3 2 Bl s S1(Y18) O 578 5L
585, liasyy s allbas; e athie s Sler o8l Jte slaesls LARS-WG Jis solinl b a5y sl s 0Lty
Butterworth, ) 5y sl geslT ol cal BmeS sl luld el slodlo s ofil s Lalys s o awsly
wlos oliag ey 5l eslamal b1, OT 5 ad s adil Oloss (Y018) awss 5758 (Morin, & Comrie, 2016
3 ok s o Sl al Ly pen elizalasn sladie 1 ol s plS satnper 43S ey SDSM 5 LARS-WG
(Y18) el ol 5 0L, .(Mekonnen & Disse, 2016) »5 aal s islb) odnT claans ;5 anS clod 5 iy oo
oo IPCC claosls 3l oslizal b 5 Waesls (o3luand 51 oslimal L Yo\ 2ot oy0s s |y sl o] odlil s
ol dal Eolssl ds s Y/A saas o 5oL s ol sl gl e s ) osgde s s &S sl Ol s A5 S
.(Rashidian & Ebrahimi, 2016)

T 5 (Salus ldae 5l eslizal b Ol ST B 90 2 b Bl Dl 51 (Y08) O 5 il cals
5 oAb Rl Gl wmins g s Rl Eel L ol &8 adl s g dslal 3 e posse oY Jde ales
Shahni Danesh, Ahadi, Fahmi, ) sl aale 2ol Ly o 5 G2alssl Olaa) 5 Jow Ol Al dalss fow ol580
i S eslimal b 5 1 s Lyl S s L) sl W (YN8) el s s Jx;éy‘:f .(Nokhandan, & Eshraghi, 2016
S Ly a3 ol Ol 83,87 s oY (plad by dute Sl eslizal b Gl Bl slaesls (luas 5 Lo
W3 O 1) om0 5y By 53 T 5o OT 5 game SLssse T sdnT slaans 53 (b1 o5 Lyl,2 o
Conlsd pds ) Ol Cod 2 asn o (V0)F) W& 5 o,8 Sk (Gilanipour & Gholizadeh, 2016)
53,8 eslizal A2 gl o LARS-WG dute 51 sles oliiasy, &oslize cladn sslinal b slsascT cla el
Zamani ) cul (Sas (33 5 Sba e 55) odnT U3 G30L (2l 5 Sos eanT 5o 3,k 2als & sl Olas Jus
wogm 550l Wil cam laslu g s BBl 2 03 (Y15) OlL,&Kaa 5 "JIsT .(Nuri, Farzaneh, & Espanayi, 2014
0195 3> Jloiml Sk ooy sl ALB 5 A2 clagy w5l 5 LARS-WG e gmn cladlgn oo, 51 o155 sile
Ll (Bl B0 o s Eal wo e g s Jlad cand ey ol elal 0,8 ealimal YeA8-Y
S(YY) OLKea 5 %00 (Awal, Bayabil, & Fares, 2016) il aalss ol ais los 5 aueS oy 5 il
e 53 L b Kl o 5l Ol B oS o n e 03 0 Sy AR SRS BRS FI [P e
S s SEINVE a3 VA o3l 55 sV 5L S0le s e OBl dalss 50580 da, YAy 5 Yeae XX
2 Bl e BB sl 4zl ST 5 Sl s 03 (WAY) 0L 5 ,5Ys (Bian et al., 2017) .S
23,8 Jos LARSWG s by o580 K8 @ 5 B2 5 A2 oy i i 1y apmgl axlps O 515 &l s

1 Esquivel

2 Butterworth
3 Mekanen

4 Awal

5 Beyan


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

G
e &Lfﬁa,udv)ﬁg«rﬂwumwc&pt,;?;,u:jgMw@/\\~

Delavar, Babaei, & Fattahi, ) c.ils aalys | 2ol Wy, o] sldle js axb s OT 515 a8 sl Olas s e
35,5 it ol ot BmE s 1 s s b s b iy aeyss ((\WAY) OLas 5 ismiler (2014
ek Vo YL L ol 300 L lasas sl 5 (8l g, S e e aom s ¥l e o 2eST &7 sl s
9 Cwss A3, .(Jahanbaksh Asl, Khorshiddoust, Dinpashoh, & Sarafrouzeh, 2013) aas o Olis Jo5 L,
o cpl s 835 s ol o ST e LD L s b i lagals S wa, (WYAF) OLISs
Khorshiddoust, Zanganeh, & ) il walys Cand b b 2o K5, Sdadddy 5 s s 2oL 093 45 & Ll
olwand 3 Reg-cmd g Lars bdas 5 Slas awslin Olge Cos idps 5o (\W40) 0L 5 cdexl .(Zarei, 2014
2 L8 eslimal G5 sladan 5l dbas 5 550 (oleand e Olul,z s (55L 5 bes VL slaesls 51, s
Ahmadi, Lashkari, ) il . }Qﬁ LARS-WG Jue w@Nle 5L cbesls (ilwans 5 &8 cuwl ol Jiu
Jua 5l eslazal b )l Ol ST f“\‘f s S Bl i SIS i SR 3 L> (Keykhosravi, & Azadi, 2016
LARS-WG dus 3l aiein sl (ol sl ey a5 sl ek ool (1F4F) O, as 5 083 ue b S EPSIM
EYNI ) 5.8 3lotd 1y ailaie [l 5 by s> caiaS” s> (g LARS-WG Ui 8 5l 0L s b s3lic
Sl® S Gl 5> e w;,f el Jae 2L, s ((Nargese, Deyhimfard, Haghighat, & Nouri, 2015
LARS- Jute I eslizal b HAACM3 osue 535 Jia mg,m (VWAF) sdome 5 5], Bl Ly 09SOl all
Kazemirad & Mohammadi, ) aas s Ol 15 2e e VO/Y 390> )5 j.xsjle u,.iul.a Sals ek s S Lie s, WG
il s ages 158 e lag sl b 1y Ol Ol ol slaiie (WAT) OLKan 5 o5l (o5l (2015
Sl el ) n 5 b 02Ul BL 5 ALB A2 (sla gl ol st s LARSSWG Jia 51 fias3y 2l 3 6057
Hejazizadeh, ) 5,05 3575 odT 53 sdiigiload sbaosls b al o,95 43 Slualin slaesls o oY bs Slisan
5 HadCM3 Jas 51 o8l o 51 g 5> (VYAF) O 5 azay ols, (Hoseini, & Karbalyi Dorri, 2015
A bl s s bl 608 63l LARSWG ol (ulinsy ) Jia ol en 4 ALB 5 B1 A2 (gla gyl
O pan zol b Oljed 5 sl 5 gl cdns (B3 slaele 5o 0L 2l wess o SVL eolinals s (6 b wn
.(Rezaei Banafsheh, Jalali Ansorudi, & Zarghami, 2015) il o )5 T
OT 2l gl S sl >t,,Trw Sl g o] Bl Bl e I3 (110) OLea 5 Ll
238 )15 mls 3,5 LARS-WG dute cailare 55 5T 0,95 wlilsn sbaosls a5 shateay 531,13 oy w3550 |y
Jallili, Moradi, ) 48" o s il oo Sl 3 53 8T Sl 5 a5 aiy (slos (ol slaie o s O3 s
L 53 Ol SleasS 5 s bl oil s (V¥40) sl Ko 5 S5k 6 85 (& Bozorg Haddad, 2016
el s ik @5 21 O ALB 5 A2 (clagy sl Sl eslial b gy 8 65,8 anfllas Yo eo¥ers o) o
s > -(Barzegari & Maleki, 2016) <l w2l L ole Gk o e g os el Sl s cli:m:l 95
LARS- Juts 5l camsS™ 51T ad g wlsing; (oo 0L (S5 50a,00 250 2 el s D addllae s (V¥40) (gl
Sl aalp 2alS 5L e 5 Ll ailee cles T claans s o8 il s 5 05,5 eslinal A2 (o sl o WG
Jaa clesls 1 eslawal b1y 598l 8 5 9 55 b3l e Kgy @l 31 (\¥40) gdls (Bahri & Zahedi, 2016)
¥50) ST 55 3 ols 0L s 58 s LARSWG ol el s s 3l eslisel b 5 AOGCM Slg ol

il gadis (s 5 ol oo 3T (Dalghandi, 2016) il dalys il aw s 10 G 5 S Olse (Y215


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

YWVl Cow 7 Sbys gse Jolsw sla S d'T Ol i il e DOI:10.29252/geores.33.3. 106

by Olerdltes cuis Olgl 16350 ardllas) e o g 55 Sled o 5 LARS-WG dus dax |
Wl 5l ol —Oles s ST e T Jle ¥ 5 o8 cl pl s 2 A e (1790) O 5 (D
.(Salami, Naseri, & Massah Bavani, 2016) <
adlie Coeal o, e g @J?f‘eé‘ 0555 ol b2l (s0) Bl i 1 o bl s SWlas 0SS
plsl 5 sl ey Jolem LG s 2 Bl S L el s ol addllas bl ot g s sn g adlllans) 50
2250 s G35 Sadte U5 o s 5 b s elabal o) S e o b S bl lalllas ool w3 5
bl r sosrd o ol axlsn OT 55087 b adle 5871 5 D115 a0k il s pEouke o3 sl Jlee ol
Soetr S L3y alllan i oclil Lyl,3 Sl e cSler ol 31 g el sl ik el Sl BT 2l
Sl 33 2l g5 ol i p b 50 Coadl Ll 5 58 pal b adlie la B0L Sl eslimal (gl (5l

v\i\-&-’ d)l—ﬂdv\.ﬁ Y'\\—Y'\‘ﬂ OJJJJD b 4\.;‘))) Jjbxglln)wJﬁ IJML;L&UZJL) 63))"(":&3‘)7&;” ):JL

b 59y 95190
b.«\.&éb (_55)3: 49:))&9\3?/\/& JL«.& 4’:))\‘/\ G ys L}Jbb}b&&"_«wl)? 6L1J-’ Lf}:’ J>~‘}w M}ng
. . . - £ Z. & - . . -

..«\A)L;‘ OLMJ b é\JJLbJJ}ﬁ o.\j.»\?uﬁ C;.“Jé)ﬁ\ Jﬁ.)))& JL».::J

A aalllae 359 039 >ee 4l Al
R P
1\
i X {
{
3 "
A \\\ B
S =
> =
Sa ~ - y
Laial =
y
A e s
]“*““ Les DApats — —

())’5 Sbys 29 J>|5.w) 4l lland g0 0890 — ) IS

T - . / & - - .o
L;JLAI 093 J}L La e BE C‘ab ‘-g-:*’}'-:“‘ o&:‘\.«il o 3l (BG83 g o wb‘ 6L“J:’°|JL.’, P P B R st.g
() Jgam) 158 eslizmal (Y01 -148Y)) Clia
Wlaod ygo ol ! oLl i cusbgo —) J9u

b gl Sl gl U (i il I oy
_vs YV/Y £4/5V K
“\A YA/SY fAIAY T
T Ye/VY av/sa JnRe
WY /AL 8F/YY Rlgke
YA Ys/re V¥ U
. ¥e/4 ae/sv oy
sy v/ £4/50 -y



http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

G
e &ga,udv)ﬁg«rﬂwumwc&pt,;?;)u:jsMw@/\\r

S 13 80 e 3 Besls g ol Kl s .3 S 3 ealinals g0 Kan s g RUN-ESE O 50T
Sogoh ok gedls Sl 5 glos s Sl eogdme o (Bl Ol G5l 6l sl Jsd LB 5 e
el e, S 23S L3 eslimals, g0 ) CCCSN cyle 51 HAOCM3 Jus slaesls cpimmen i oslizl &35,
g3 8 aslil ALB g BLA2 (sla gy jluw coni LARS-WG (o )bl ol wlidoss s iy 5l addllans s po ool sl el

ool K5 il claosls (iloid ol W o & el g bl Ly ols250T e LARS-WG Jute
S s ghalin ol glassls 51 esliad b Jue ol 5,8 13 eslimals e ST 5 ol Lyt ol Lyl s cos
s 3 eslinal b 1 oayT a bsin a0 T sloesls s s (losT lagine SVl w5 sl mally colayl
Isb b Sl sl m 5 sl cmlin Glam sy 51 ol dolay Sl b due o) a8 o 055 WOT (o dal, @
b amlomn V daly 5P Jlm U Blss Vil Vol e o slite ol ol 3,8 oo UL eslials g ol 550

i=0,..,n V; = min{v: p(v obs < v) > P} (V) ol

S5 4PN 5 PO e g5 Bl e e ol .l Slaalie esls ledaT Cwsay Jlazs| 9 e P(V ODS) OT s oS
.(Racsko, Szeidl, & Semenov, 1991) .5l » <ol vn= max{v obs} 5 vO=min{vobs} Ll sl L\ 5+ il

sl ) el e S 3 S Ll (Y N=Y¥8) 5T 605 ol Jin 6l Sl gl sl 51 ey
s 5 b slie cslodalin slassls b dte 35 Ol el 5 miwComws S|y -3 S e3lizul ALB 5 BL A2
LARS- s s Jl6 5l eslisnal b el n ol i S 515 0nsT 550m i O3 Jlojs Bladl aiy slos 5 4§
ROTKY PLsl Y 5 ¥ Lals; 35 TMBE 5T MAE (T (sl sesT 5l eslimal b e 53 3l iy ROt Pl WG

MAE = 2251 MBE = - %(S; — 0;)

Il sbole sl 1 5 Jlo colo i g il ¢ aily solin 0adsOLES O cbe bow g5 oigluacd oslin S Laly, opl s
SY¥ oy93 5 BL 5 ALB A2 lag sl buy 5L islie 2ol L Al dons e 3L VY il oS
ol oat a3, T Y IS s ey el il Jol s 558 danloes Yo

1 Canadian Climate Change Scenarios Network
2 Mean Absolute Error
3 Mean Basin Error


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

VWY Cow 53 by gs S sl ol d'T Ol i il e DOI:10.29252/geores.33.3. 106

li ebislsn lojle 5loads 351 glaosls

osls adgl o)

u); ‘5&’0&‘& Sd> ] LS)L",‘%%‘)J# Q‘-.‘.L‘.‘Sz:‘-“yﬁ ] WW

LARS-WG Jow 4 osls 34,5

|
osls 3 JLT
[
g2k DL al b
|
L 0)90 sl oonlBl slaosls g

A g Sloslive gbrosls ldail o

Joo sl Jlade gaulxe

MBE Ls N MAE Lo
A2 o0l
AOGM (e Jos (25 ,> clie (g1 i Sl BL syl
' AlB s
ST oysd 6l soaldl 2ol i i

G093 PLsl S o i 5991 Y s

asdl
el 0l céjjTY d}.b;)) UTML}:}» @L‘LB} IR (e LgLshoK‘;mﬂjl rl.,\.{)sh 6Jl’°T&5u’;j‘iﬁ
a0 390 SR | (S 3kT Uhogas -¥ Jous

S Sl [Eaca S e S xS Sz oLl Zo
&Yl T
\SEY SVYEY Yor — /A LIS \arae I
e VoA 4f /£5 JY§ FEVOA/Y T
AMA rofre Y14 — /A VEE Y\Ys. b
T Ve ¥ /Y Y ASSV/0 Rligke
as§ YFALY YA —\/§¥ YN Yoavry JUgN
WY £EVAA Yvr /o ISy VAS sl
\YoY FEYYS \AA Y NS aVeslY ey

ot BBl e WY S ASEY L et s il oKy gamzasd el doder mls 518 55 0ka
il s Grades ¥90) 088 ooyl s 3L oS ssse ooyl 3 blos ST il s adlate s [y b

il o I3l ooyl s g e o FOY 0ad il wlisy ik S e ol oad


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

Y &go,u‘wﬁgwﬁa,umguc&g\kau?a,guw@/\w
Dl Sy sbaesls 5 ol osls o sprsn o8 5 s WOT 55k sbesls comnbin ooyl Sl 51 g
e ailis) slagm W5 51 G A8 W55 5 i 2L Bl Dl s (e desls sl s S ey S
Slosls S b alsl LT o 5 3005 boesls 3T 5 ey s S L2l LARS-WG
Ul s0 Sopoty Jole s Wi S Ol s ol SHLL Gl a8l slaosls 5 Ll (sloanlia
P 238 S5 Mesa i s ol eshs 5 letalia slaosls GUsl Olsn 5 s T

.wlaMcéJ}T\‘pJ>wd|JJOWO‘)&QJ}5|}O€fcM\{ o@hﬁl‘_;lﬁg;ajb

N Yo
A o )
N Yoo
>
3 =
% s ’_;j \o
:3‘ f ‘I Ao
A ~
¥ e
)
. -, Rt = o N N Y ja ,)‘ v j v a
O N N I N E R AN 3 ) % 3
R A SR T I I S
[N
. Yoo
3 I osnlin (o)l e Sl
3. B Gl ad )l s Gl
3
o omalie 5L
Yoo
— st il et ik
4515 JussT o =y

& 3! o ! (7 (O 7 ol { (< ¢ gualsly oy | (LA oS Slwdnds 9 (STodlia Lok -1 K
Gl Sl ol b o) die b eddgSlaand 0L olie 5 (lodalin (3,1 nolie plul y die v Cmo
s s ol aibte ol als s L leanlia sl b dae ghos 10 Ble edmsils 4l cJls
sosls il ls o g sbey il o) SlAalin claosls & b Sl oddisiloaged sosls odd g oGy
sl ST s 0 g lwacds
A Shaalia claasls 63 3ame 53 oS Sl (lls b die s Sl wilge plad 53 T g0 doe s 51 87 58 0ka
oki 03,51 ¥ IS s oS 0}?&&-& --\Jﬁjf ol loaalin 35L& Sos5 olis crly os3 3oL iledde L3 syl
S Slmn Sl ol il 55 clodalin (55 Olug o dl Sl glasle s & el ol Ky 3l s e
S Ol sy b slaols b ole by (b 53 olKasl ales o sl 0338 5557 1 5L 5 55 st sl
slalsposg 55,5 jales 5 uly ST Glaole (b3 (20L Vb slae Sl s ol STl sdi gl 500
S il Il 5l bl > L Sl L sl ailaia 53 G 5 s ol Bk g8 5 Lobk
il 53 Jan oS 315 OLEs 55 (VFAY) a5 5 ahoo 31 O1LS05 Gl 2a g3 ol 03,8 fas Cinnd ol o3l G|
5l o= -(Ghermezcheshmeh, 2013) ¢ Jls,55 0 o5 oUls 5l sba clole )5 osasa Sl el

8 C}}AJ'T 3,54 GJ)S Oy Jb s bl b eslae cclodalin glaesls | Jae sl Ol et 9 o S


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

WV Cowi 55 by gs S sl oL d'T Ol i il e DOI:10.29252/geores.33.3. 106

S bl sl ol s 5 <88 ol B sl 358 5olS” 0a5T s besls ()UT w555 g5 (sn i8S
RGO P o)J}TV d)J?- BL

B39 gowl = B9 Faols” Joo (wlal p 3k SIS 398 88 Sk gl T Jeoo

&M/ obs ol >

ta 5w - . s . T - z
by uls LS sl cn ST (N a5 e ksl ol wus el 0T Glae,lT o

\Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y N

R N Y AT YA AR 0 YA Y-SRV EY SRV AL § RS VAL o/ f KS S
\ \ \ AR /5 \ /Ay \ \ \ \ \ P-VALUE

\Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y N

oy VRS Y EY- VYN AN S A Y s YRV VAL KS LT
\ \ \ \ /av \ \ \ \ \ \ /as P-VALUE

\Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y N

/0 EY IRV { Y /AN NN NN Y s AV s s KS bl
\ \ JEA \ + /34 A% /A \ s \ \ P-VALUE

\Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y N

Y LU I S 5 R S YIS S YL S VA IS TS KS KK
\ /44 \ \ \ \ \ \ /54 \ \ \ P-VALUE

\Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y N

¥ Ne s /e Y Y Y R Y A P AT KS il
\ + /44 \ \ \ \ e A \ + /44 \ P-VALUE

\Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y N

/0 NN s s AL s Y N EL SRVEY SRVAY | KS oy
\ /44 \ \ \ \ \ /a4 \ \ \ \ P-VALUE

365 OT (nds i a5 S sl 2an Ol ol el VY Jl slaole plos o @ s codbamloe oalin ulul
AT oaaTewsyy /00 golen 38550 05T o bl ST sl ol OT 51 5VG 50708 50 53 KS a5 03 gdms o
Wosls m 555 R sy Sl bl 3y el Sl ools Sl Ly st Sk G235 sl (s Sose ol o
esls 8 ol OT Kby 5 sl L3 esgimn o2l 31 VL odbianalns kS yslin Jlo claole 571 55 5 g dales Jla s
iy il 53 Ho (55 o8 ol pl Sl s PValUE e b il S 0 ond JUs s Sl Y
o S8 T Losls LT ol pond Cugr die by odiSluand 5 loaalin slaosls Sl suas s b o
00551 Sl eslimal b iags Sl i ol 53 238 S5 e a8 3o 6 b 3ls 3y Wesls Sl es 8 55 oyl
S 52l 1 S ol sdalons (sl Blals (sla il sli ¢ (¥ 5 Y Jsa 3 5b) MBE 5 MAE (T
45,5 LARS-WG Jus Lo 55 o g jlnanss
o ] e 3 S glal Jloya 55 HadCMB 5 lodalin Slale 2L ¢ sams il (MBE) Uast asloms 1
35 (MAE) ot 3llas 06 alons s b § 5. Kka ssT sy gl 5l Culghys 5 amlus cloaalin b dis 51 K a
5 NCEP badus 51 K a5 (lotnlin o o0 slale sl Gl L5 Lis .28 8 &jp o anlms aslon



http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

G
e &ga,uav)ﬁuﬁwﬂwumwc&pt,;?;)u:j,,;Mw@/\\f

f Jgdx 5 MBE 5 MAE yslis s S gt o 3llas L8 Olgieay o9 580ka 5 3 8 alms Jlujn s HadCM3
ol 0 oéjjT

4l MAE 9 MBE ypalio-¥  Ju>

&1 £ & £ o 1 A ola . . /n
solos puely ST psbe cesST o adsl 55 e dusl ol ans asl b ke obel
orf VEY O\ WA N YA VY SYE N sf YIS -WWY MBE

b J
WY o vey \0f W) F O 0FIF FEIY YAN YA 00 FYA AMY MAE
SF XYY VAN VBV N YRS VB SF YAy —of - -\ MBE )
sl |l
s ¥a Wwe Y ABIE 0NN YUY YN SV FVY OVA 00A  MAE
Y/f WY sy WE = O YV WA NN YN Y ¥ MBE
Yo ARIY VY AYY OYY YA YYE YAE YAY fVF YUs 0o MAE
SYAWE S0 N SN A VF Y -¥F A o MBE ey
vl o8
YOA o EVY 2 YYVYYA L YYA L YAA Fes YYX YEF YPR YEd MAE
SSF 0 NY SVF SYAY WA Y YY GA MY -YY Ys #4 MBE
b sy
FYR e WY VA YYE YVE FY YAS YEN YA ¥s oY MAE
SYYAYE BIA 7l SYY AV -BY -V NA -0 ¥ YF MBE
«l b
SYYavy e VY OFF YRR oY Yol YWA O YEE FOA PRV MAE
YT S VAT, SR Y WE 4R —f NN -fh BY ) MBE
wly ol
YO AYE VA A 00 FeV YA YUY o¥f 8O YN AYE MAE

s odaTiwse s Gulal L das o 0L 1) LARS-WG duts b i (63,57 2 5 slodalin (3,4 Dl oF s

ot 5T e gl ke oalus 5 ol bt claole o el 35 o8 Jle (slaole 71 s 5 Laol&any) 8T 5 et
Sl oy b b, el vy Sopline Cilime ooyl Lo s wlale iy L, ol baole yla 51 zey
a J5 ol s G0k 4 a5 b Ol b (slaole s o5 (o) 5bay 3l s Llod Sl 5l 36 Wl e Sk
Sl el g e Gl 51 OLL sless & glaele 5o el 0 Kan 5 o8 die gl da il Doy 515
Ghermezcheshmeh, ) 555 o iy 53 Uas Olpe Wsle pl 5 Ls e @ 9 595 0 odamy Sl 5506 byl 5 58
Sl g w5 b g3 S s bolayl ol > MAE 5 MBE (sba05nT L dia (glamlons (gl ke (2013
35 0T s W s pn (Weliyl a5 15 &) bely] SOSS shs 0503T oa ool slalo 08 5
A 3 el dlabe gl lis 5 S Ll ooy s alin aabna S| Jols s .38 15 Ll 500
53 op LSS S as 3 S b 4l sl s MAE 5 MBE 0505 55 a Ly kel 51 K
el L3 ol LSS Bl oles 4 Sl (i ST WS ols g el ooyl sl Bl 5 S aipuid

- Z
A a.wﬁl I dj-b; BL] 4&5&2.@]


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

NV o 53 6l a5 olsm sl T Sl @5ladute

DOI:10.29252/geores.33.3. 106

MAE 9 MBE (Sl bxo (wla! g (Slovalin polic b Jow SWS1 Plos 9 w5 los -0 Jyue

e il et iS a
b gl ol ool
MBE MAE MBE MAE
/s YA/ 10/ Yoy PR
— s‘)’"
ool - s ST Sl oo
/5 ve/V /v 'Y s _
ool « Josl ol ole
/s NS \A/S /v PR
P el
" —C«»;l " J.,.AL“.:.» J~.<| ola
/A YY/A VNS £\ | ia
o o s
i aus S S el ol ol
‘A Y\/s CYAIY . e
Ay
< 495 J-JL'L;-N ,;f| ola
—Y/Y v/ YV \oy s
|
CMA;T GA J...AL.-: )AJQL:.:M ole i
/5 *a/Y -\g/s \Y§ s
Sy
< & el ol g ole
S S b b Jad
o < ealusd = el ol olo
Y I f Ay ey

L;Ua;'— wl:uﬂ ksL&a_)L;.M kw}? ‘Qb: 6}:’.JL:"" Lﬂ}? LSJJJTJ:’ ﬂ)LZA}LS\oMLiﬁ u:;)l.’ x:ﬁnwd)&;}-l J,fl.b- Jlada

LARS- ds tsbs (gl ke Jlonn 33 olal Ly o ol ) Ky s 235 13 05057 5,5 MAE 5 MBE

58S aly ol MAE Jlas bl Ly 5 als 5 sl b MBE Jlas olol y ol 55 5y b s WG

@aLﬁJJJJL@{MJJJW})}wb‘ﬁJdJ}bQ&QM' oJﬁJL@JJ.;JJ JJ.A L;LL;’-&M:— A IJIJ IJ AJﬁTx

L_.»}F o.k.im.rwl?«-.ﬁ U"'JL’ 9 d‘o.k.hLiA U'”'JL’ J..a‘Ju.A O d)’\.a—\ o x:LZ.A wl:ua )l wJAT Cwda d.\.ﬁ LSLE" &l.b—

g0 el 0k 03,51 & s L3 oddianmlben olin a3 S amlss YoNV-Yo¥e oy55 55 BL 5 AIB A2 clay b

] 0l oajjT f J.i.»- B Bl jAlB A2 L;L‘b}iJL"”’ la.wj c.,\.ﬁTg“_A.wJA.g U"’JL’ 9 L;loML.«.ﬁ U:'JL’


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

WY &go,u‘wﬁgwﬂa,umduup\k@u@uu@@/\\A

a5il3
4,98

fan
foo 4 .
rar o
3 3 v
MyT M; Ya.
3] £
LI L8
o o
. PN T “'* g
I N ? —; 4 -{
o fo.
[
3 S
2 T \\i’ Yo
i i
g
a

_%I‘Tnl I‘\'I *I'_%I” o g .‘1\. v g 3
5 3 33401 $ 333 T4
BL (599 st trwgi o bdmlon b3k (2 A2 (593 sbw Jrwgi onbdmilie bl (A 1oyl 9 olie —F o
Gl 098 1o Sloudlin Wik (5 ALB (Sg1 slw tawgs subidmilne il palio (g
Yel1-Y V. 0,95 38 Bl 9ALB A2 (Slags sl b (Sloudlin (il Sl o SWS1-F oo
G S Ao VL Kl Cors Cinder) lolows 20 5 Shotalts 2y st
Bl LS}:’.JL;W AlB Lngb..ﬂ A2 dx)\;.m L;:"QK/G‘:"«‘JﬁI B1 dle.’.m AlB dle.’.m A2 L;).LJL’..»
NIV \VAly A sl Vot 150 % I
A1 VY VA sl VYD Voo VoY LT
S0 Y YIIY sl 24 KR Y. e
VI VYIS VIS a5l Ve va ) Nligke
=¥V 74 J=AIY Ly -rs - —Af Jes-g%
YAk SAIV A sl av VY ! el
\¥us AU/ ShIV sl VAY VAA A\ K.Y

cé}.?l o\i.’;.ﬁ.il BE) o.\f):ts‘jl.»e\:.:.ﬁ- 9 leo.k.ﬁl..i.ﬁ x:lla O oMe=th dl/..;.a U""J:”"{ A2 L5}:’.JL;*" @L‘;: 95 d)-b- U»L.d‘ »
o@&glq.bﬁfjﬂ&w—/\f b}J»:-J.Su’LJLg d)&;’:—lw% .w‘ﬂ&wﬁjﬂ v %.).4{))*“‘)3&{)?@?“
u:;_)l.’ f“;lfu cl.ds}ijl.,..» rw ual.w‘ FURRT SVt rﬁb ML;X.A Bl 9 AlB le.dsx_)lﬁm .k.w)s aJ.AT(;\..»JA.g @L’b ol J’@“:’}"
RS 4..3‘\.: 0595 43 ok CJLg‘JJ U;JL’ j\%uo@:ﬁil )f.L" JJ}Lg‘oJALfm UZJL: J‘):A{)Ga:‘y o@:...il (5')3 OMT&:«»«)‘Q
- N o e e v - * ¢ - B N T T - - .
J\ U:'Jl" J.‘I.»IJLL d&.ﬁj u)LAJ u\m.’u w; Jng EHIRIS M}}L BE] ale)d.g le.dséj}lj.z s.«;ab rJ& dlj.;.a
s5b eslimel SGomlbl Glatss S wb OT wwlie 5 o ol Mo 2l @ S w6 Cons s mss
Gleaalin 5L GVl 5 Slabs anslin gl s — o0 SSmlLL 2o, 5l j2ags opl s .(Ghermezcheshmeh, 2013)
o:&h\bwjv\iaf Solwands GMT 095 ik esls ..,\p)f oslaiul azbia s SPI A ‘_gl.mli:...ilp ‘_gJJjTJ.f)

6[.&0.3'.5 9 6'°ML‘Z‘"‘ 6\.&0315 O 45 sl J‘}‘.’..»‘ ui‘ 2 U}AJT Ho U”Jg A wl;u dJuﬂ w (a..\.c Lé":i} = U}AJT J’l


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

VWV Cov 5 by gs Sl sl 0L @T Ol i il e DOI:10.29252/geores.33.3. 106

by o357 5 goosls 5 (shoaalin glaosls o Higo 3 wlol 5 50 55 (oloinn DMl e Lo (2,51
V Joux) .b”;)? siag MAE 3 MBE jlas 95 2 5,57 5 wlal  sdsTCse @l 2l s Ols gae D] Joa
gl sbele s kT °L<"--a‘ 2 gl 5 a8 gaele s ¢ JS °L<'"--ﬁ' BRRVIICIW b e ey IS
300583 e rasTeis (e s el slaole oo el ol 3 s 5 sl LSSl o e pele a5
PRV L N P P TS R sl s a3 slaske > 088 oBogl > pualy ST el
iy ooyl 53 5 sealos 5 S| el 05 e e ianT carssd sWola 3 maly oKl 53 a3 a3 laela
SVl L (sloaalia olie b 63551 slie uales 5 ST bt cDgl o sl g gl5 slaele s

el 2B gl e

09— 30 09057 sl 3 e (S0l sk Slle (515 %o g Y Jgu

SVl b ulg S bl ol wsl S o bl b wus el - Z.
s ) Y Ly Y E ) L Y A s Y ER Y PR Y AR VL) s A O Yy e &
Y N R T YA £ U ZE E TRV L 71 S MY POt Y IV, Y PO SYLY SR V2] A T
A R Y YA GV AR A ARRYAN ¢ AR, AN/ VAR L AT AL /YA Ass gonnn
e e e ASY Y BN feE VS VN NSS /e afis A Rligke
R T S L Y P Y Y Ly Y RN Y LY Y AR L MY A0S T I ot /et VRN
XY SNS A XYY XY NS A VS ASE Y e NS leE ol
L S £ AR N A 2 NYAY- DEEVER F VAN SRR/ s W VIR /oY A V¥ Sy

1 s O Gsa)l TS
AVl G ofila

Lal,
gty
Al 550 a3pims

g gl @

<VALUE>

.. ®

e

e

ATE L ETY B
AR CATY
LAYE L LARY

SR9— w0 0g03T wle!l g Ctiie S0kl b3k B (Suvdig -0 K
Yo=Y ¥a 0,95 53 Soyb ilwdde

ladhin wlde 53 ¢ Slem o8l 51 2Lk cnl (s S gladlane (o300 53 3L Comal s 4 ol 2ags s

2 oS 2L wlale Jlosad g (g ailais ooyl )l (sloanlin esls Ll .23 8 5 13500
(oo M) 5l s 3 5 o 5l ol 53 S Jlide o iy coslinulsssn (sloaalin slaosls el
55 b e o i Ll °l§3m-:‘ 53 Wb (eder VEV) Ll s (e dor YAY) Ol (e dor T00) Oliasls

L;Lﬁolﬁ BE) U:'Jb Qo> O Jld‘,.::ﬁmn‘ J’:"UL:'A V4. 3*/\* XV AN Jslee &_@;JSA)JL@j dl.:‘..wﬂj LOLZ...)U 4}’4"\.: JM


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

W b oolad AV Gl o et OFF Jlo ¢ o3 o Slidions u\;m@/w

Ol (aden F9F) 50l Jguad U5 3L slie ol ool s ol odd il s oalos 5 ool g STl
552l b oo BOL e op i PCEH IR radker VE) Sles s (a Jon VY Sl e(Se e YYV)
Gl 6lss esls sl 4l (sal Wesls sl (s Sl ey Sl 0335 ales 5 sl STl glaole s
ool ol BLbil & ax 5 b 5 Bp K& el o (F UK2) 455 8 (giloand a2y es5 6l oS e glaosls 5 A |
35 s bl (F JSK28) 058 (bt ALB 5 Bl A2 (lagy b Sl aslinad b 3k slaosls ol g5loesd
s 5 OT bl o8 ad apalons Cilin slaole s Wos J3lam 5 il e ey dlons o] sl 5l

T s 4l b s o il 5 5l b s Jue gl S e caibte claolSn|

AR < A uﬂJ‘
\Y s |
A [
3, 5
3 3,
3 v 3 o Dol Lkl 068 >
. ] f_
-4 IS et kb o8 S b ] D) - 1
5 .
. Voo

(Xe)3) sk
i>4

-

W)Yo 0598 50 ook (Sho3d Ol pud Jho —F IS
AIB S 93 sbw (plu! 9 B1(S599 sbuw (plu! 9 (@ A2 (g3 sl wl! g (A

Yoo

—

4

—'i; I3 A2
= mmmm A1B
3o

3 Bl

— ] aalis

I (o) bl E s ) EJ)

ALB §B1 A2 (W sbus Lpubol 3 ook HYLo 5 3lEn Juro -Y U3
Fe1)=Y T 08 50
byl Sleslal LY 48 J.i.: Gollas L;T 0,95 35 gy Jolew L Ol s Jas okl sy @Lﬁ G ag L

Sl Ao 2l el (I Gk e el clao&angl plos 53 OT il 5 8 435S w5 ALB 5 BL A2


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

YWV S 53 by gs S sl ol d'T Ol i il e DOI:10.29252/geores.33.3. 106

JIY VA oY oS S W A2 (5}f.Jt“” uu\.wl)s Sy )J.Mb 4;@&4}: cdlfjf c).wbb 4lJL"..aT 4&}\ <_;Léal.<2~.i‘ BE U‘:'JL’
BB Y/ SV =S/ AY/E AY AY A Ué‘_/,.’v‘ @ Al1B Lngl.t.w L.«'”L‘"‘ 2 o oy SIV o IN <AV NS

D9 M\? LoD \W/S QY <YV ANV S0 AIY AV x_«.JJJ' @ Bl ‘_;x)L’wA unL.n‘

& oS domi
plos 3,15 03 5 jv‘b’ﬁ sl (i oo 50EST 5o gage Sl B Bl bl o Sege Olsea 0L
ol s L5 s oS el o o3lgily Q:&&A&bb)bjx)\.zgﬁ%lﬁwb|ﬂ&ch)‘obL&~léuW
(A ST s el bl OT @ atly gt pld ((BLos (2L sl e 5 Cute Sl 5 e o
0 BLos b Jlie Sl s 5 ol ealimal ¢ b Ll 5 s aalllans ) se il 55 Aol s Ol 5o isd (el
3019 5 Jow o (BL5 0L 51 oo oolie 5 553 ol et Sl eslimal 51 S 2L 1 ool sl T s Jee
Dl aadllanl U sl or (5050 T e (bl s 00l 3050 03 358 SLadl 5 (b mlia @ Slus DT
ST coale 5 0l loiismlin pbsl Sproa b 1358 2Bl 254 3ladis 5 alos 4 S oty T (ol Jloz]
Gillae 35,8 pBl onlin Ol s pdithe Slaondd Bl 4 S a0 025 oLl Gl SYsb Oy s el
F5a 5 s e 835 die s Sl el b (TN-1er) T al plia Lol e s B Sl
5 EE Gl LT (51 sient B) s s e ol sl LARSWG s £ s,
@ilans ALB 5 BL A2 cla gl Sloslinal b ST o9 o (3L <la, 50k o 15,8 i, (S 5 il
55 edissluand slaosls 5 (loanlin claesls o JSE) Jan e Skl dom a3 sdaTsny b @ er s b oays §
©loss 5o wlias JEOL sbaesls 5 edd g luand laesls ol BLLl K ol 5 Wb o 4 S5 Sl w6y
D335 ol 35,8 5alS g3T o) bl Ly o7 5 al S0l G0 palie LT s O3 ds o gl 3l
Gl mn iy ol A g OLES (613 mn ey 2Uin cnol&tg) los 3> B (sl okbtgmlons PVALUE ol
o Jbs w5 5l G polie wls SIS /00 Sl meS eagdee 53 Spl @ ey b5 0T T @ 4 g b S

g 35 Al 55 S dsemassba 5 ol ol S b S cal s opl o dies cpleaST
sl oy iy ailes el pla s o8 sls 0L MAE 5 MBE (sl jlas Sl ealisal b Ut solie oy ol
B acl oo ol 53 g Jle hab s et Bl 5 elis 5 els el slacle s 5 sl b s sasTese
ailate 3 oLl sl 5 opline Lisa b Galise glalgnes i 555 s 4 sl Jead sbele 5o sl gl s a0
3 R bl sl tass b 4 ar s bl Jab cal g Gk oS W g Ul b sl il o
oWl (Ghermezcheshmeh, 2013) . s 2ol 55 Jas s ol (STl bl s (o2 oI LL & Jlu 5l b5
b lwand o)y Bl 5 A2 (o5 b ol en 4 LARS-WG dus 51 &S 55 (WWAT) (cieses 5 3, 0Bl g5
ia (ol odboslizal Ol 5 by ¢ pealy ¢ omin e ol ¢ sl o I3l oot slaelanyl s Yo 1V-Y ¥4 o 5
.(Kazemirad & Mohammadi, 2015) <.uils aales 15l <y g al, (50 g_gLaelf:,«il 3 LS:T 0095 53 AL
0390s) 4w sS LT 5T ass o Bl et 3 QLo b amly s st Rasg 5o (VD) aals 5 e raeen
(3l s 2l YON=Y S oyes 5 ls 5L uslie andlaesee adleie 53 oS ke am ol & (Ol Ol
Bahri & Zahedi, ) <ol adlllassse e 55 oy g mls Gluly o ol fags ol Cgx ol ng
Conbad Olyn 0 508" 5 il gl 55 35T 1 ol 2y 2,5 5 Eopalid phe Ui o 5 bl 2 (2016


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

G
W b oolad AV Gl o et OFF Jlo ¢ o3 o Slidions MM@/\YY

S LALB 5Bl A2 oyl by add it 0k gl amlin Gl a3 T ey Sl oyl o
53 e 2l el Gl L (o N=Tr8) ST o0 o el ples s o sl 0L atie (glaelony] sloanlis
2 el o YoV oY s s 5k i 3l aalps el a8 asie 5o Bl ok s gdy o]
3 ety ps OELE bl T (S sol&anyl s SRt u~<'L;«° coslinls ;o (b ylen plos
4 ALB gl Sl i e oy IV /A MY OIS XY WA oI 55 4 A2 gl el o
QIF ¥V AN/D S0 QI AV 5 4 BL eyl olal 1 5 duoys VWA SV F/N AY/E OY AY AF (5 5

Y Mly MJD \V/9

Cengagdy g dema e (U00) 8 o ol Sy 003,85 (s gl iy 8) el aoblb 208 Wiy 5 o
iy ) andr a3 3l (10) (S8 Kkngsy ps sdinrs) Bleo sl S (00) S (o5 sky )
(1) 5 o o S8 Ktass, pslen
il 5

Ahmadi, M., Lashkari, H., Keykhosravi, G., & Azadi, M. (2016). Comparing the performance of LARS WG
and RegCM4 models in simulating and post-processing of annual temperature and rainfall data in Great
Khorasan. Geographic Information Journal, 25(98), 157-170. [DOI:10.22131/SEPEHR.2016.22144].
(Persian)

Awal, R., Bayabil, H. K., & Fares, A. (2016). Analysis of potential future climate and climate Extremes in the
Brazos Headwaters basin, Texas. Water, 8(12), 603. [DOI:10.3390/w8120603]

Babaian, |., Najafineik, Z., Abbasi, F., Habeibei, M., Adab, H., & Malbisei, S. (2009). Climate Change
Assessment over lIran During 2010-2039 by Using Statistical Downscaling of ECHO- G Model.
Geography and Development Journal, 7(16), 135-152. [DOI:10.22111/GD1J.2009.1179]. (Persian)

Bahri, M., & Zahedi, E. (2016). Investigation of climate change impacts on streamflow regime of a river
Arazkooseh river basin. Researches in Geographical Sciences, 16(42), 109-132. (Persian)

Barzegari, F., & Maleki, H. (2016). Prediction and comparison of climate changes in mountainous and palin
regions during 2010-2030 (case study: Yazd- Ardakan watershed). Journal of the Earth and Space
Physics, 42(1), 171-182. [DOI:10.22059/JESPHY'S.2016.55319]. (Persian)

Bian, H., Li, H., Sadeghi, A. M., Zhu, Y., Yu, Z., Ouyang, F., ... Chen, R. (2017). Assessment on the effect of
climate change on streamflow in the source region of the Yangtze River, China. Water, 9(1), 70.
[DOI:10.3390/w9010070]

Butterworth, M. K., Morin, C. W., & Comrie, A. C. (2016). An analysis of the potential impact of climate
change on dengue transmission in the southeastern United States. Environmental health perspectives,
125(4), 579-585. [DOI:10.1289/EHP218Cited]

Dalghandi, M. (2016). Envestigation of climate change effect on potential evapotransportration. Irrigation and
Water Engineering, 6(23), 156-167. (Persian)

Delavar, M., Babaei, O., & Fattahi, E. (2014). Evaluation of climate change impacts on Urmia lake water level
fluctuations. Climatology Research Journal, 1393(19), 53-65. (Persian)

Esquivel-Arriaga, G., Sanchez-Cohen, I., Lépez-Santos, A., Veldsquez-Valle, M. A., & Bueno-Hurtado, P.
(2016). Methodological approach to quantify the effect of changing climate patterns on bean crop yield
in the State of Durango. Revista Chapingo Serie Zonas Aridas, 15(1), 17-28.

Eyni Nargese, H., Deyhimfard, R., Haghighat, S., & Nouri, O. (2015). Predicting the impacts of climate change
on irrigated wheat yield in Fars province using APSIM model. Production of Crops Journal, 8(4), 203-
224, (Persian)

Ghermezcheshmeh, B. (2013). Investigating the effect of uncertainty of downscaling of GCM models on
temprature and precipitation. (PhD Thesis), Tabriz University. (Persian)

Gilanipour, J., & Gholizadeh, B. (2016). Prediction of rice water requirement using FAO-CROPWAT model in
North Iran under future climate change. Preprints, 1-9. [DOI:10.20944/preprints201610.0134.v1]

Hejazizadeh, Z., Hoseini, S. M., & Karbalyi Dorri, A. Z. (2015). Simulation of climate variables in semnan
province with the general circulation model scenarios. Geography and Environment Journal, 4(15), 1-
24. (Persian) [DOI:10.22067/ge0.v4i3.44214]


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html

[ Downloaded from georesearch.ir on 2025-11-15]

[ DOI: 10.29252/geores.33.3.106 |

VYL Cov 53 by gs S sl ool d'T Ol i il e DOI:10.29252/geores.33.3. 106

IPCC. (2014). Guidance note for lead authors of the IPCC fifth assessment report on consistent treatment of
uncertainties. Cambridge University Press. Retrieved from
https://pure.mpg.de/rest/items/item_2147184/component/file_2147185/content

Jahanbaksh Asl, S., Khorshiddoust, A. M., Dinpashoh, Y., & Sarafrouzeh, F. (2013). Frequency analysis of
climate extreme events in Zanjan, Iran. Stochastic environmental research and risk assessment, 27(7),
1637-1650.

Jallili, K., Moradi, H., & Bozorg Haddad, O. (2016). Assessment of climate change impacts on water resources
in Islam Abad aquifer and land allocation optimization. Desert Ecosystem Engineering Journal, 5(11),
117-131. (Persian)

Kazemirad, L., & Mohammadi, H. (2015). Assessing the appropriate model for forecasting climate change in
gilan  provience.  Geography and Environmental Hazard Journal, 4(16), 55-74.
[DOI:10.22067/ge0.v4i4.38892]. (Persian)

Khorshiddoust, A. M., Zanganeh, S., & Zarei, Y. (2014). Analysis and comparison trend of changes in
temprature and precipitation index in kermanshah. Paper presented at the Thirty -Second Ghathering
and the first international congress of earth sciences, Tehran. (Persian)

Mekonnen, D. F., & Disse, M. (2016). Analyzing the future climate change of Upper Blue Nile River Basin
(UBNRB) using statistical downscaling techniques. Hydrology and Earth System Sciences Discuss, 22,
2391-2408. [DOI:10.5194/hess-22-2391-2018]

Osman, Y., Al-Ansari, N., Adbellatif, M., Al-Jawad, S., & Knutsson, S. (2014). Expected future precipitation in
central Irag using LARS-WG stochastic weather generator. Engineering, 6(13), 948-959.
[DOI:10.4236/eng.2014.613086]

Racsko, P., Szeidl, L., & Semenov, M. (1991). A serial approach to local stochastic weather models. Ecological
Modelling, 57(1), 27-41. [DOI:10.1016/0304-3800(91)90053-4]

Rashidian, L., & Ebrahimi, A. (2016). Investigating Climate Change Trend Based on Data Simulation and IPCC
Scenario during 2010-2030 AD: Case Study of Fars Province. World Academy of Science, Engineering
and Technology, International Journal of Environmental, Chemical, Ecological, Geological and
Geophysical Engineering, 10(8), 836-841.

Rezaei Banafsheh, M., Jalali Ansorudi, T., & Zarghami, M. (2015). Investigate of climate change impacts on
groundwater level in Tasuj basin by statistical downscaling method. Water Resourses Research
Journal, 11(2), 97-105. (Persian)

Salami, H., Naseri, H. R., & Massah Bavani, A. R. (2016). The effect of uncertainty of general circulation
models on forcasting of grandwater level changes. Earth Science Research Journal, 7(2), 56-69.

(Persian)
Samadi, S., Ehteramian, K., & Sarraf, B. S. (2011). SDSM ability in simulate predictors for climate detecting
over Khorasan province. Procedia - Social and Behavioral Sciences, 19, 741-749.

[DOI:10.1016/j.sbspro.2011.05.193]

Semenov, M., & Stratonovitch, P. (2010). Use of multi-model ensembles from global climate models for impact
assessments of climate change. Inter-Research Climate Rresearch, 41(1), 1-14. [DOI:10.3354/cr00836]

Semenov, M. A. (2008). Simulation of extreme weather events by a stochastic weather generator. Climate
Research, 35(3), 203-212.

Semenov, M. A., Donatelli, M., Stratonovitch, P., Chatzidaki, E., & Baruth, B. (2010). ELPIS: a dataset of local-
scale daily climate scenarios for Europe. Climate Research, 44(1), 3-15.

Shahni Danesh, A., Ahadi, M. S., Fahmi, H., Nokhandan, M. H., & Eshraghi, H. (2016). Climate change impact
assessment on water resources in Iran: applying dynamic and statistical downscaling methods. Journal
of Water and Climate Change, 7(3), 551-577. [DOI:10.2166/wcc.2016.045]

Towfiqul Islam, A. R. M., Shen, S., Hu, Z., & Rahman, M. A. (2017). Drought hazard evaluation in boro paddy
cultivated areas of western Bangladesh at current and future climate change conditions. Advances in
Meteorology, 2017, 1-12. [DOI:10.1155/2017/3514381]

Zamani Nuri, A., Farzaneh, M., & Espanayi, K. (2014). Assessment of climatic parameters uncertainty under
effect of different downscaling techniques. International Research Journal of Applied and Basic
Sciences, 8(9), 1316-1320.


http://dx.doi.org/10.29252/geores.33.3.106
http://georesearch.ir/article-1-243-en.html
http://www.tcpdf.org

