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To conduct this research, data on monthly synoptic and hydrometric
precipitation observations from the National Meteorological
Organization and the Ministry of Energy were obtained for a 30-year
period (1976-2005). To assess future changes in rainfall, historical data
from the period (1976-2005) and simulated climate data from the
period (2021-2050) using two models (CM3 and CSIRO-MKk3.6) from
the CMIP5 series were used. These simulations were based on four
scenarios (RCP2.6, RCP4.5, RCP6, and RCP8.5) with a spatial
resolution of 0.5 x 0.5 using the BCSD method. A mean-based (MB)
strategy was employed to correct any bias in the model outputs. The
results of the AOGCM models indicated that the CSIRO-Mk3.6 model
had a lower error coefficient than the GFDL-CM3 model when
simulating precipitation in the Large Karoun case. The average future
rainfall (2021-2050) across the entire basin, compared to the average
observed rainfall during the statistical period of 1976-2005, exhibited
a significant decrease in both the amount and extent of precipitation in
both basins for all models and scenarios. In the Great Karoun Basin,
heavy rains were consistently concentrated east of the basin across all
scenarios and models, with the central foothills experiencing the
highest rainfall and the southwest and southeast regions receiving the
lowest amounts. The findings of this study estimate rainfall to range
between 83-116 mm, with the highest rainfall expected in the Greater
Karoun Basin under the rcp4.5 and rcp2.6 scenarios for both models.
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| Extended Abstract

Introduction

Climate change is one of the most important challenges that can have harmful effects on human
societies. The main causes of climate change are the increase in incoming energy from the sun and
global warming caused by the intensification of the effects of greenhouse gases (2000, IPCC). One
of the biggest problems facing mankind in the present era and in the future will be the lack of water
resources and the improper distribution of water resources. The existence of a decreasing or
increasing trend in rainfall will result in a change in the way of life in Iran. Without paying attention
to the fact that the climate is changing, realistic planning cannot be done in the field of water resource
utilization. In order to achieve this goal, accurate predictions of climate change in each region are
needed so that appropriate and effective strategies can be developed in each region with the proper
knowledge (Trendo et al., 2012: 6). Accurate predictions of climate change rely on general
circulation models (GCM). So far, various versions of climate change models have been presented.
The new emission scenarios, titled 4 RCP greenhouse gas concentration trajectories, represent the
models of the fifth report. The RCP family scenarios have been named based on the level of radiative
forcing caused by the emission of greenhouse gases until the end of the 21st century, including values
of 8.5, 6, 4.5, and 2.6 W/m2.

Methods and Materoal

Firstly, observational monthly synoptic and hydrometric rainfall data were obtained from the
National Meteorological Organization and the Ministry of Energy for a 30-year period (1976-2005).
In order to analyze potential changes in rainfall in the future, historical data from the same period
(1976-2005) and simulated climate data from the period (2021-2050) using two models, GFDL-CM3
and CSIRO-Mk3.6, from the CMIP5 model series (based on the four scenarios RCP2.6, RCP4.5,
RCP6, and RCP8.5) were utilized. The data had a spatial resolution of 0.5*0.5, and the BCSD method
was applied. The examination of stations within the jurisdiction of the Ministry of Energy and the
Meteorological Organization in this basin reveals a lack of unit statistics. To compensate for the days
without statistics, an additional set of ERA-Interim data was utilized to simulate future precipitation
using 9 auxiliary stations from ERA-Interim reanalysis data. ERA-Interim data is available from
1979 to the present. However, as the retrospective forecasts of CMIP5 models were only conducted
until 2005, the period of general circulation models from 1979 to 2005 was selected. ERA-Interim is
a global atmospheric reanalysis data set that has been regularly updated on a monthly basis since
1979, with a two-month delay for quality control purposes.

Resultss and Discussion

The results showed the performance of AOGCM models in simulating the rainfall in the studied area
during the base period. The CSIRO-Mk3.6 model had the lowest error in rainfall simulation, while
the GFDL-CM3 model had the highest error. In terms of rainfall, the stations of Ahvaz, Abadan,
Harmaleh, and help-point 9 had the least amount of error, while the stations of Kohrang and Goseh
Pol had the most errors. The highest correlation (0.98) was observed in the simulation of monthly
rainfall for the stations of Abadan, Harmaleh, and help-point 9. Both precipitation models showed a
high correlation.The results of the seasonal comparison of the Karun and Dez basins show that in the
autumn season, both basins are predicted to have a slight decrease in rainfall in the two scenarios of
2.6 and 4.5, with a range of 16-24 mm compared to the observation period. The CSIRO model
scenario 6/rcp2 shows the largest decrease in precipitation in the Dez basin, amounting to 24 mm. In
the winter season, both basins show a decrease in rainfall in all scenarios. According to the presented
models, a decrease of 80-90 mm in the Dez basin and 95-112 mm in the Karun basin is predicted in
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the two scenarios 6.2 and 6 compared to the observation period. In this season, the CM3 model
predicts a decrease of 112 mm of precipitation in the Karun basin in the 2.6 scenario. In the spring,
the results of the two models show slight differences. Based on the CM3 model, a slight increase in
rainfall of 29-32 mm is predicted for both basins compared to the observation period. According to
the 6rep scenario, the Karun basin will receive a larger share of spring rains with 32 mm, according
to this model. Based on the CSIRO model, a slight decrease in precipitation is predicted for all
scenarios compared to the observation period. The 4.5 rcp scenario model predicts a further decrease
in rainfall in the Dez basin, up to 38 mm, and in the Karun basin, up to 26 mm, compared to the
observation period.

Conclusion

Climate change is considered one of the most significant global challenges of our time. Over the past
few decades, it has had a profound impact on human lives, with observable changes in meteorological
parameters such as temperature and precipitation. In order to mitigate the destructive consequences
of these changes, it is crucial to employ new forecasting methods and models. The results of the
study demonstrate the performance of AOGCM models in simulating rainfall patterns. Among the
models examined, the CSIRO-Mk3.6 model exhibited the lowest error in rainfall simulation, while
the GFDL-CM3 model had the highest error. In terms of rainfall, the stations in Ahvaz, Abadan,
Harmaleh, and help-point 9 had the least amount of error, while the stations in Kohrang and Goseh
Pol had the highest error. The simulation of monthly rainfall showed the highest correlation (0.98)
in Abadan, Harmaleh, and help-point 9 stations. Both precipitation models demonstrated a strong
correlation. The seasonal comparison of the Karoun and Dez basins revealed a slight decrease in
autumn rainfall in both basins under the 2.6 and 4.5 scenarios, with a reduction of 16-24 mm
compared to the observation period. The largest decrease in precipitation during this season was
observed in the CSIRO model's scenario 6/rcp2, amounting to 24 mm in the Dez basin. In the winter
season, all scenarios indicated a decrease in rainfall in both basins. The two presented scenarios, 6.2
and 6, predicted a decrease of 80-90 mm in the Dez basin and 95-112 mm in the Karoun basin
compared to the observation period. According to the CM3 model, the 2.6 scenario predicted a
decrease of 112 mm in precipitation in the Karoun basin. In the spring season, the results of the two
models varied slightly. Based on the CM3 model, a slight increase in rainfall of 29-32 mm was
predicted for both basins compared to the observation period. The 6rcp scenario indicated that the
Karoun basin would receive a greater share of spring rains with 32 mm. On the other hand, the CSIRO
model predicted a slight decrease in precipitation for all scenarios compared to the observation
period. The 4.5 rcp scenario model predicted a further decrease in rainfall in the Dez basin by 38 mm
and in the Karoun basin by 26 mm compared to the observation period. Overall, based on the average
observed rainfall in the Dez basin (680 mm) and Karoun basin (601 mm), both models predicted a
reduction in rainfall. The Dez basin is expected to experience a decrease of 77-124 mm, while the
Karoun basin is projected to see a decrease of 113-86 mm compared to the observation period. The
highest decrease in rainfall was observed in the 4.5 scenario (CSIRO model) and the 2.6 scenario
(CM3 model) for both Dez and Karoun basins. Considering the average observed rainfall in the Great
Karoun Basin (626 mm), the final results indicate a predicted reduction of 83-116 mm in rainfall
compared to the observation period. Once again, the 4.5 scenario (CSIRO model) and the 2.6 scenario
(CM3 model) demonstrated the largest decrease in Karoun Bozhar rainfall. Overall, it can be
concluded that both models predict the highest amount of rainfall in the eastern and central
mountainous areas of the basin, while the southeastern and southwestern areas are expected to receive
the least amount of rainfall. If this trend continues, it will have detrimental effects on the
environment.


http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-fl(gb L;,ﬁ &%

https://jgs-khw.ac.ir/

. ;).;’ lg'.’

Ty Loy T o bl ol g o
Ol Rl ol R oMl 8131 olKils (lidizng g pole anly « owolivdh palBl (g 3550 (59210 )
zeinab.mokhayeri@gmail.com :aotL ],

Ebfat2002@yah00.com :aeblly .yl pl eyl st 92 poke g (owbiciolgd 0uS i g « o biippuddl JLolild ¢ gounno 0 93 .Y
bornareza@yaho0.com :aebly .yl !« s < ool 3131 oliils csliuiini g pole doly (Lidlyi> 09,5 HLudiils .Y

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

oS o eS|
S gy § Sy gl aillo (05l (sloadlie (brools Tacl idgs cw! plxil (gl ‘allio g8
Gyt s 351 (Yoo B-1YS) Al Yo 0,9 b 505 &)l39 5 y9uieS cwliiiled oylojlu oty alie
G031 g (Yoo B-1AVF) 0,95 (B )b Losls coniy T 43 (b )b ol st 31uilpuier oawy 39

(CSIRO-GFDL-CM3) Jow 93 31 ooliiuw! b (YoV1-Y+8¢) 6,53 coudBl 00 g jlwdod edlye b
RCP8.5 g RCP6 RCP4.5 RCP2.6) 591 )Lw ¥ 3 9 (CMIPS) (sl Joko (g pow ) MK3.6 ITAAATAA
o oolitusl Wil go (yo yiasd 30 BCSD gy by o[B8 il <Kk &y by a5 WSk &6
Mean-based g5yl 9530 sk SIS 9y 33 Sezg0 oyl k! gy -one! 1v‘\f\/’f/vi
Gy 65 rdmnds (sly1 01 (3L AOGCM (gla Juko 3 ySchos 20 auol 4y 53 (MB) ﬂ:::\’:
0393 GFDL-CM3 Juw 3! yoS CSIRO-MK3.6 Jow slbs cu po 15,)‘.3 RYS1 I -TEagN Ll i
Sl )l (8ilen 4y G b S 59 (Y001 T (st aSloe o A s
3 adg> 9 30 gy law g Joo 90y 10 (RS 0 L Yoo B-1AVE (6 Lol 0590 Job o ST L g

O iy o 0393 35 oo dubg> Gy ) S g bgs luw (soled )0 Sy oy)lS
ok Dy Gl SOl 53 (o yieS Caml 08,8l 53 (635 p0 (glzlensS BbLio Iy ol

AR FRRVERI

. ) . e e e 1o jlgunds’

A Comd 03 G po Lo WE-AY pols Gidgh 2l gl el G b Cgi g ’
O oy 00 &5 o 93 3 .09l o0 (it S5 3 99,15 Ad g (Sl Lo (Sl oM3
D9l o0 (st ) TCP2.6 9 TeP4.5 (599 3Lw 90 Sy (9,15 adg> b wals CSIRO
ey

S5 038 ase>

Gy 3l oolaul b 55 9,8 o (0L Ol s sl oy (VF ) L) Ly g ol ol o 2L8 te ) (6 e 0Ll

RRRERE A ) YO w2ldli> pale g0 50 Olid CMIP5 sl oo
@ @@ http://dx.doi.org/10.61186/jgs.25.76.3
SBarws © O o)l oBiils ¢ il



mailto:bornareza@yahoo.com
http://dx.doi.org/10.61186/jgs.25.76.3
http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

’f'f)leé“’f ")w ‘I°"’-L"‘-,~ § Gy JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5.’)4)3‘_’[2“ oy \\?

Aol
ol LYo sl 428l (g, alsz 6l bl BT wilgi e a5 el oty oot 3] o5 oddl oS aAlfe
Yoo V) wiloe S a8 l il wpass 5l A0 Sl Gale S 5 955 51 699,565 Sl ¢ (sorldl Sl i
wlys o plie cuslio gu558 pas 5 (2l mlie 09008 ] 1o 5yl pae ;0 iy SMaxs (0S5 5 (S (IPCC
s sl 5y 4ol @ e onlBl slo iy (et 31 (e Dlgieas dilate j2 10 (g7 DY 930,50 5 (Smien 32
ol 5 (Jlosis £98s 51 (AL pdlglpa Ol 59n Jliol Grizes 2l RIS 5 2tls y calie slasSl 4
a5l ) sl 0L s 3l 53 il ol (6laslis (5 Y AF gyl 5,5 Sllales) ams o idlS (53505 b 1,
S 555 31 e 1S e 5 ol A5 o 5 it Lol 85 58,5 ol it S 5, o 1 5
ol 5 S S L e dilaie 18 15 b Conl 0 o )l alitsee bl o ()b Lite £555 505 (5900 5| 2030
s amsse ot il slapssy 3yel8 i STy (TY AVAY. LSS 5 slsgaa) all Solize 5
57 gl I 4 s ge AT Gloj Cogas al sl oLdliz Gose 5l e Baee ol ik slaas,
5o b L eBY YA Glrele) oS gaais 55,5 sloos )T 50 1) ol 5 oS sometar 0k sloms, o
wlys lag (he3ciws 1 Ol @l @dar a5 wlowd (251 sloains ;3 (Slpis (eiws o)y ool (souldl Ol s
Sl g el Sl Gl 5L aSbuTsl o ,gT 0s2g ar aains ) g (Sladl )ls],3 S a0 ol S g 00l
Ut a5 cgline 4 il o (ol b 2lS iy, 392 ] o Simled Sl Uil et b ol o Lo 503
21y lalingdly $ryaebn Ol gos el joasd Jlo )3 @ulil a5 CuaBly cnl 4 azgs (g0 05 walsS ol nl o (S
aalhio 2 )0 a8l Ol sy roro sl o i 4 5ks Bue pl 4 s gl ol sl T mlie 51 (6510 100 0 s
XY e 5 05 5) 00,5 dilaio 1o )0 e 5 calin (glags ]l dxss 4 & jolae omilin 2T L b
5SS sloass (5i5L ool (GCM?) agae (505 laon 4 (Ste ool Sl memo slo i i
b el s Jpall o im0l ol slo e 2 (licon dher ol 5 e o 28 ol s sl J
BB G5 Gen i sl s TAR bl (2155 g slo i SAR ol G315 onass sl Joe FAR ol
ooy Sz sl Jue laslio 19,0 0595 lgie Cod ARD L L 5,155 ez sl Joe Colys 40 9 (CMIP3)AR4
Gzl 6l sl Judo 0,8 lo @l oss o slags s sl oome Lo 50 len wuli .ol saiasLLUCMIPS
a5k pes Judo 5 «(VF VNV ET L Keng olg) s (5 i slos3g,9 4 zlaxl CMIPS s 54>40 sle GCM
Dgd 00y idg e edyd SRES (UPCC slags \liw ;o a5 addl slaculw il lag)] o a5 wuaz slags Lo
B 1y oy G155 slagae « ROPIAAS lajls cllé o b ¥ onles olpie b jLeil svar slags L
b IS (slajls Ll ) o5 ol (slacusloly sl olime ool 2 RCP oolils: (slags sl (6,6l aims e
Sl B YAD: Jlo 3l lags il gl ansl ool asposie 2 ly V/8 o $/8 & AD polio ol YV 5,5 bk
Eyosn il la o o aSal & 4> g3l . (IPCC,2014) sl 00 algad 55 Y1 o+ Jlo b g amo_co Licdey |, ¥) o8
Sllae 55 olnl s ez )0 W 48,5 3 sy 1050 chlieo slaads> ;o alsp 5 o Gl Stmghy 4295050 woldl yois
Lol ol ploil dey (pl jo

o Sl s (YOF TV 01 £) g0 LSl 09l g0 a0y die ol 50 00 plosil Slidises 5l 0,50 dix & cdalsl jo
o2 CMIMS (glaosls anly 2 corldl Joo Yo s jloslinal b jip 5 aeldl Ll o w1 (o slo)b @js5 5o
Lo sy 2 08,5 18 b5y 0,50 RCP8.S 4 L yulusl s g (6Ma YV 5 Ve ()8 ST ams F o sanl ol s s S

1 Terando et al

2 General circulation model
3 Wan H., Zhang X.,

4 Scenarios


http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

110 OUBes 9 Ga5ee |CMIPS (slafuto s il 00l b (59,15 50 b ol psdi Il iy oty

DS oo Gilwdnd o [ VRAV-Y 20 Slaalis 0,90 (uKiw sla s b slas; CMIPS sla Joe a5 wiols jLas
ol 35 gtz i o5 (e 5l (il Gblie o VY ()8 525l po (S slasylh a5 aidly ) b (rizeen
0 S plisy b ) (25 Sl BT 5 (i Gyl iz 5 (o 0 Sad Gl (b (535 50 sl 3 5 (539
[y ae Ggige oL a¥ls as > 0 CMIPS o s Olss (V410) Ll Ko g Sy ol o (ial38) Jles
el s Sl aslllas (nl )0 o 5 (65)5liS (S 50 gmige 1)L AVl 43 2 Sl A Jo 4085 (o)
el 00 axlllae CMIP5 oo Yo (g5l 31 ooliciul L (g03o VAVA-Y Y -+ (gla Jlus b ypmige 4Vl 5,2
301y gz o,b S slad slagSI MRI-CGCM3 3 MPI-ESM-INM-CM4,LR sla Jos a5 ol yo Loy
Silwans o |y bl oy guige MIROC-ESM-CHEM ¢ MIROC-ESM,MIROC (sl Jow § 4ilins) oygumnige
Lol camo i s (ygmize Uiyl dlale Sy o 1, it CMIPS (gla o 31 ealiio U oais] (5,55 iy iS5 oo
o e crezr s Uil eSolie a5 wiols 5l (VF 710 S Ka 5 uelgi5) il salgs als il cSilee
352g slilaie bk dis, 6 jlutent 10 o g5 b o) 4 o0 wel o cine) lanlice b gt cillae CMIPS
N )‘.\f).ula Jole SO lgrear 5L sboaiis JIG ool colis Baa L (VYAY) o5 oYsb g ol) 0l o)l
RCP2.6,RCP4.5,RCP6 il slarisloly o CCSMA Jow (>9,5 5l eolaial b o))l sassT (So3edg 00 Loyl
(i 39y b Gt A5 )loz Jgad o plplargy S5 )3 (G2 sladtus a5 ol (Las oy o 2 gl il plnil 4
Eaorme i b glacsls s Sbj)l Baa b Liwgh 10 «((VVAF) LK § (osSlows 5 poars .Clls dales> sanl jo
@ (Voo 0-Y00) olploanT gl ool smin slaodls fizan 5 (VAAD-Y -+ 0) &b 0,90 b CMIPS sla Jow
CESM1-CAMS5 .CESM1-BGC .CCSM4 . BCC-CSM1.1 Jus A i, slosls Liwl, cpl 5o sl bl
~sRMSE, BIAS, EF L slao, bl ;| eolizw! L MIR- CGCM3) sMIROC5 [EC-EARTH .CMCC-CM
Syglp 50 YL SUlgs oo cwy o slo Jow aS sl lis axdllass g Jow A s Sbsyl 5l Jols gl asuls o)y
bsgio o 51 (SI0PE) bascds 5 (1) (Sao 0o pelai ploo Lol ol &y az g b 5w Jlo,55 0 55857 5L
)10595 5 (Gherd b

sl oyl 5 pow OIS S lrosls bl oildl ot (G5luo e 4292 )3 oul plonil Slalllas 25T 0l 0l 5o
Sy9pe Syl ST slrams ;o vl 55 g5l Jow 51 CMIPS glassls Loyl Sl jg,as 5 ladllas plol el oos
5 Sas bl ;o ofgar oanyl g ol Jlo dulid 5o ()l Sad g ke 51 (BT (398 Shmghy ;0o gy
lods 2ilo b 50 5 (95 5o pl adgm sl (65550 Jlmn 00 @85 2l 25105l olsen a5 ol pl atile St s
I el 10593 52 (2L Sl Col 5l 953 e Dlgle e Ve ady Jomdly b g Slaal b jo g ondiolaal S5
Ol jor Sl Jald adg> cnl asgazma ) sapbinl 551 5 o Gaals j3 )5 20l 205> Cuenl 4 2255 L
S35l Bl )2 3550 5 )l el Sl laciend 5 seml g 5 4skSeS vl 5 e ez )
@Y Coenl S IPCC alil g (o ylel (sloJus n posaz 4 azgi b ads ool Gyl Sl lacaly 5 6T (o9
P Ay 4 S5 9,8 Adgm 0dgaste (0 plBl s S 5L st Baa b Gbod pl cpl plo scesl Sl 95
Pl RCP waz (slagy s (wlol 2 a5 s0 glaiagly a5 Cusl (pl polo Gaiond (55155 500 iS5 el kel o
P Y0 sga 5l g el solog ;) (LB sla i )liE 4 Cas CMIPS gy SIS SIS 508 10 cage yudd g oo
LIV P S PR FOWERLL SR UL SRV Fud-| R g IRV T RS (A BKPR P PIPESOR A

5 Koutroulis,


http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

Il V5 0)las oty 3 ot Jloo ot lilpin o3l 50,15 liin W\

bbb,

g o gly Gl oS5 Slelis )| J1s 10 a5 00gr (45,57 5 30 sl 5l UKt S5 (455 alsog) ol 4>
P 4B 0 gaz VY Lax o Ve Jl 3.5 Job addo ¥ gax 00 Uas 0 FA Sldl e Slasin 4 sguze
&B8ly S35 6l a4y (e 50 (55l 05505 5 (635 r0 o515 sloosS o ol Al dniiz jus el o0ls S5 aylisS
Sl daine Gblie olsn 5 Ol sla Shy sl w55 sldl iz (ol Cuxdge Jdo 4 555 9,5 s> .l o0 S
g fashee VEoo (A (oo adge (pl GliwasS idu )3 Al (S0l (Sl a5 65204 21595 0 (6 Fmlie
Sladllae) il oo o o FoF 5 YEO OFA Sl sy 4 9350 9 5lsnl (olobl sloelKins! jo liwgs cubs o
AT lewses ol Liolel

b gy g 00ld
978 )l9 9 5988 (lidlsn plosle I (s teg 00 5 Siyginw ailale (511 lossline slaosls Tl gl cnl 5o
YAYEY 050 ey (slmosls wosis] 4 il Sl ek otz oy (sl A 43T (Ve - BV AVE) s ¥ 090 s
(CSIRO-MK3.6.GFDL-CM3) Jaw 95 3l eolazwl b (Y- YV=Y 0+ ) 0,90 couldl o0 s jluwacds (sloosls o (Y40
S S5 0,08 L as' (RCP8.5|  RCP6 (RCP4.5 RCP2.6) 55, ;> 3k s (CMIPS) sla Jos (5 pun |
el 5 o5 5130 ign o (gloolSin] o)y * el o0 o0lits] ALBly o yoytesd ;5 BCSD g, L - [0+ /0
(o 03l slagg) 38,5 52 gl Al o aly el a3l axllans ygn dilaie 45 amd so lis ddg> ol o wlidlsn
sloosls 5l 6,550 (5 0 ERA-INtErim( slbass as) Jud=i b sloesls SaS olfis! A 5loanl ()b (g 5lwans lp
Sl st Al s 4 Jg aitd yiws 5o 5956 1AV L 5 ERA- Interim sleosls .l suls 4185 IS
VAVAY e o0 IS 50,5 slo e gaiadls syt oy30 ) ilost [,2d Yo 8 Jlo 5 CMIP5 gla Jue ,Siazis
39 23B bogole ,a diwgn Hobas VAV Jlu 5l a5 axtes Sl 592 5ol3L sleosls ERA-INtErim .o el
oads &l (V) IS 50 andllacs e (sloolli] Coumdae Vaiiue Sl o BB g oad j5, 4 (&S J S ) anbe

44°00°E 52°00°E 60°00°E

0N
38°0'0°N

st
-

33°0'0"N
000N

W e
el 3 ;g0 aldiie LI 0> Ctdge
| o sty
- e |
-y e

| MARLAME & JeY DV

T 32°00'N

s SR

WoeNIFe @  uateed Wi
T W e M

31°0'0"N

0 25 50 100 150

200
| - — — (ilOmeters

48°0'0"E 49°00"E 50°0'0"E 51°0'0"E 52°0'0"E 53°00"E

axdlbod ygo diibio Cauxdgo (V) JS

6 ftp://gdo-dcp.uclinl.org/pub/dcp/archive/cmip5/global_mon/BCSD/
7 http://www.ecmwf.int/en/research/climate-reanalysis/era-interim



ftp://gdo-dcp.ucllnl.org/pub/dcp/archive/ cmip5/global_mon/BCSD/
http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

VY

UL 9 G5 |CMIPS (sl o (5w jf 00liiw! b 35505 40 (o)l i’ Il i (i 0

P IPCC oz sl i 5 oy 5l il cuibly slags law 5 iwgh cpl jo eolatuls,ge slo Jow Slasuin

(RCPs) il cuiloly slags ybow wlaseice (1) Jgi

g2l 29 SeSlgs bl 5 1Bl o2l caloly Glie | s,k Silodse o
e Yoo Jlob S WIm2 glalsds slsys | SRES
PPM 035 o
RCP8.5 | 1Y sg0> 0 YV e e Jlo b Conex YYY. t08.5W/m2in2100 | ALIFI | JUT Medlirs dansge
slasl5 Gl a0 )lle Sl
GiP el 4 3ls Jds a4 slaslsls Ui SHHASA o, )18
RCP6.0 | 4 sgu> ;o ¥V e+ Jlo b Comon Ao~ to 6 W/m2 at 2100 B2 Sldlae Lo dunoge
ol S glajlS (a5 o, Ll ol AIM s
RCP4.5 3RS Camen A yl5ee 0 to 4.5 W/m2 2100 Bl MiniCAM
50,8 55y RCP2.6 (640 )lews
3leslaul #5 awsle b il by
on 9 SHIeSS wd) o syl
Syl HLasil g 9 Fend
39 g0,k ol o glalls
S92, b )'| O wa 6[2:&..;310‘5
sk 0 RCP2.6
RCP2.6 | #5 oyieS 0dipuS 050 90 kw0 fa. dgdz 4y ,8 ol daulgl (o None s bl ange
RO I IR L W 5 Olg VP a5 asl el IMAGE
YV Jlo po @peyie
VY N e g (Ao, g Vo)) AL 5 055 ol Ve Ve A Ken 5 ge)
axdlao ol 5o eolawlsygo sl Jow Wlasin (V) Jgoo
RCP85 RCP6 RCP45 RCP26 .5 (&3l 05,5) 35 5 ol S S Je al
(lon*lat)
N v v v S5 5] NOAA Geophysical Fluid Dynamics 2.5%2.0 GFDL-CM3
Laborato
v v v v Wl Commonwealth Scientific and 1.875x1.875 CSIRO-Mk3- 6-0

Industrial Research

8 Moss et al

9 van Vuuren et al
10 Rojeli et al

1 jones et al

CCM slaJuo (o)) gummai 9 (2lod wlidio
Mg S3lotens 5 ST B3 5 g oges 50,5 slo oo ool slosho o ke Sy 4 a5
ol 1Y) Jgoz o8l pots Slislre ;o cand8l lagy L slaosls 5l puiinns oolawl (gl>ay ‘)!54.‘.4 o3l
33 Sl dmslone (sl () Cal 5o A Y e e o e g (uisz) 955 o0 ooliial oo (al Soos 10 sloo 50
0,99 9 51 0,90 ;0 slo o Sw 50 bawgie o (V) abaly 5l (Sw,b gl Cans OB polie Jow e 40 o3l
20,5 o0 dwle VAVE-Y+ 20 Jow les lawgi ol ouls (g5lwand



http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

’f'f)leé“’f ")w ‘I°"’-L"‘-,~ § Gy JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5.’)4)3‘_’[2“ oy \\A

AP. :(E_GCM_“) (1) el

< : . . AP,
P slp ¥ Soe 5l (xSle sl )k 4 by 08l S g biw Sle g a1 G358 (V) akal 5o
: P . :
SToy30 50 52 sagee (33,5 slo e bawgi s (iluand ()L Jlo Yo Sl MM (1S Y S ol

oges 50,5 sla Jaw lawgi sad (g 5lwacd (L Jlo Ve Sl Focw be (Y2 0-Y Y bxiyl o) obo ,o ol
Al o ole o Gl VAYE -V 0 Slaslin 0,90 b alis 0,90 )0 9>

Slogis; b 225 pleiombion; claghs, olsieds by, 5l (o295 «silel (aleimlidos) slagbs, olee
pla o el a8l Jaw 9,5 50 (BIAS) Gl izl als lag)] Goa a5 wigd po atslis o205 gan wlide
S e S dlen Jue Sy a5 a0 o0 £ (585 (o) Db os Bi> (lel 0o bbb b (o)l cpiled el
5 S sl ol 8 baools 4y oyl Sl (30,5 Blol ly 50,8 o5 b cinds oyl S oo 3,51 Slamline 51 12aS L
Ol 5 D o0 i o (ool 09d el (9P pled elide ) (SBy g Sl (o)l Bd> gled Wlidef; gl gl
3 (CSIR 4 CM3) Jas g0, sl ailale (o)L el GCM sla Jow ols (yg 0 (09 (wbiBiacS )5 4 a5 b anlllas
(WCRP'S'™) 5,15 65,5 Lawgs b Jae cpl ol 0ol wliies, Mean-based (MB) (55!l 5l calises (slags L
loads SUSE 4 )0 v sloJokw 4 BCSD®) g, L

Mean-based (MB) 9,
slaosls L GCM (sl o (gjluans loosls (pSiloe cillan sl o ol (§)Lal s B9 n sl g )
ol sal 33l 5 ouals yolie .59, 00,15 4 GCM (sl Jow s3luancds 10 co)l (uSloo B3> Lilaa 5 Sloslive
5 Syt g Voo 7 VPO en 5 Joaazsl) 0530 Jlael GCM (slaJus slaislotnd Gloj o 41 e &

ol 00 oolawl (5,L (gl (V) adaly (Vo - V2 S

X'o=X'm % polpm () akal,

‘O’ represents observation,

‘M’ represents modelled variable

o8l gl Joo (25l e ylre
S92 g o) Sl B> Ldlaie g Slaslice slaosls L GCM slaJoe (5 5loaccts sloosls (Silee cisllas 51
@ S o3l slaJow g5lwas o, Mean-based (MB) g5l el 5l soliiwl L GCM (sl Jow (6 5lwdnds 4o
Sl G 4wy A ol canliEl g caals polie sl SO 4 p3Y aSlads mal gloslin polie
5 GCM (sla Jow (5 5lwans sloosls pumeas 5l o 0 dalss Jloel 55 510,99 ;0 GCM (sla Jow slas jlwarcss
(MAE) " llas slbas Lwgie 3 (RMSE ) Wik Gl o (ks ,d> (R2) V¥ Sisod oo o ,Shee slojLrs
Sl ;0 1y 92 (soges (39,5 sl Jow o Shos (F) Jgozr ol 02l GCM sla e 51 Sy y0 0 Shos o 2 sl

2 World Climate Research Program’s
13 Bias Correction/Spatial Downscaling
14 Schmidli et al

15 Lenderink et al

16 Correlation Coefficient, p

7 Root Mean Square Error, RMSE

18 Mean Absolute Error, MAE


http://www.wcrp-climate.org/
http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

AR OUBes 9 Ga5ee |CMIPS (slafuto s il 00l b (59,15 50 b ol psdi Il iy oty

CSIRO- Jue 4 Gleie ()b (g3lwancts o Uas o e 020 oo lis asdllassge dibaie gl ailale 3L polie
aloy> ¢ lobT lgal slaolfm] ¢ ol Has 5l o)L 6lp aib o GFDL-CM3 Jow (sly Uas oy i ¢ MK3.6
dibce Jo abgS 9 K5 ppeS olliusl 50 @ laie b Uas o lios g raizils 1) Uas e o yieS help-point9
o aib e ailale o)L (5lwans o help-point9 g als ;> o lobT (slasllns! 4 by o (+.8A)  Sucod 'y oo
S o g coahad pae Jol 4 dxgi b occpl ply casil oo 1o 05 0 oYL (Sacon 1 5L ol eolaiulo g0 Jow g0
s Jos 5l olss oo ggemme o Slaalice slaosls 5 59530 sla Jow Lawgs ool (gilwancd ()L Ko polio 285

5,5 oolarwl ST slae g0 4o Slalllas dilaie (o)L polie s i ;o Sl 398

(YoeB-1AYF) asly 035 55 5Tadlics 058 4 o (Y+T1-Y+8)AOGCM (slaJo (55w (55l ot ) i (F) Jao

Joe GFDL-CM3 CSIRO Jae GFDL-CM3 CSIRO
=t RMSE  MAE R RMSE MAE R s,y RMSE  MAE R RMSE  MAE R
Slgal 5.f Y A g £5 0 -AF S YA Yes -AY ¥a.) VO - Ay
olebT f.f YA - R VY LAY e TS AR A W avy -A
355 st VE.A WO AR EF WA AT hass WA Y -AY ATy ayy i\
Jg330 VEA VY sAY T AFeay o T SR SRR VAY Vo5 -¥A
aloy> £ YY O saA oA fY  -aA pointl A v Ay VoA AY -Av
ol va.v ov.s e V¥ 8-A  -AF  point2 AV ov.F -q) A g 3 - AY
oglily va.y YA sAay YA YoX  -aF  point3  avy osY.Y -0 a- 1A -0
OV FRVIIR A R LAR SEERICU S CE vay .28 pointd  ara srs -Av ns YA -Ay
o>y V.5 Foo A0 AY £¥ -2y points  feA YLE -Av oY ¥ea -ap
oy fY.- 1A .AY fer Y. -AL point6 st f5e LAY pY 0 - AY
Sl s iz .4 -AF #FY FFA  -aY  point7 Yo MAF -AY YE¥ WYy - Ay
U9 Y.y YRE -0 ¥ YWY -ar  point8 vy Vs ear Voo AA -A¥
wigss V0.0 WY Ay Yy a¥  -ay  point9  o¥ Yoo oAy £y ¥ - A
S5y Al Y.y A A5 AN f5 -a  Mean  fry ¥eA -A- 1.4 vay -A
39 s Y. VAA AV YT VA S AA

Slanline 0590 b BT aulio 9 5T 0)90 10 AOGCM (sl Juro (53 ol ' (slogs sl (hucd Aruslixa

Ol o e, 8 Bl ad b bl Jad o dalaie o Sl 5L L g (5,0 pae o 4 wead sl Slawlre o
255 0 )8 oy 0,90 4d9> IS aslsl )5 ol wales annlie 5 (o) 2 (bad Djg0m 55 5 (1,15 ass> g0 Tkl G
OBk Dl polie 5 (Siloe 4 Caad Yo 0=V VY 090 Jsbo 50 (ST )b Dl it polie 5 nuSile (F 5 0) S5
CSIRO 5 GFDL-CM3 Jas 55 bl 52 ¥+ -8 VAYF (gLl 0,58 Jsbo 10 las 5 bims ey b s Slanlice
A oo HLid 1) o abex o Lol slaniloly o

99 ol Sal 1als fad cnl )3 el e lea VoY 5 ade 58 ol Jad Slaslie 5L (Sl il Juad
YE B ol 53 ol 0 Gbyl il olio () USs olul s 05 o i | YIS o FID (glagy i )0 5 45 Joko
5 g0 0y (Shalie 090 4 Cond (pwgume Dl pedS F g )liw 958 00 (Sninn (SIMolie 0,95 ) S Jo e
b e Dgd e (St Jie 59 2 50 (Slaalin 090 4 S jlo e Y-V B 3L Sl Ral8 D (g5 Lo
sl o (gloanlie 0,30 &) s yio oo T lee 4 VIS (g5l 10 CSIRO Jaw Lo b ials

15 gy i 4as g allss, e o 58 53 el Sislon TDY lia) hab laalie oSiln ol oo
Sg2liow 99 50 o 5 0 ()b 18l (p i e oo Lt (Ghaalie 0,90 4 S |y Sa e Ve AL lie 0 (SL
Connds yio o A0 lie 0 V/P (535l ;0 CM3 Joe )b 2alS oy s .ol o 00l &3] Jow 90 0,0 7 4 V/F
Db oo sloaslive 0,90 4


http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

VFeF jlgs V5 o lois O § Comnn Jo ‘ﬁLJstp}lcggf)b’um“ i’ \Y.

G iyl St polie Jad (ol jo el yie Lo YYA Lo Jad jo j0 abge Slaslice )b nSilos 1)lee Juad
Feblag,liw pled jo o)L polie e CSIRO Jow .ol &iglate ;5080 b oo &3l)) Jow 50 0 Slaalie 6,90 4
gl 5 syiashon V olime & Gk GRS a8 iy e sttt G LS ali o9 & o n e
Oy ol Slamlie 050 5l yiion ye Lo Yo U lagy )l plad jo (5L olie oyl CM3 o (bl 55 ail o

Dy or (G (Slamlie o9 a4 Cand F Gg 5l 10 yia Lo VA line 40 )L 8Ly

o> 1) 30 didge 50 (Y++B-1AVF) Slawlice (o, polio 4 G (YoBe=To¥1) ST 5, Ol i yy0lio (F) Jgoo

(o o
55— 3 CM3  CSIRO 5 luw; CM3  CSIRO 0o CM3  CSIRO
observation Vey Vv observation Yo Yo observation YYA YYA
Rcp2.6 A YA Rcp2.6 Ys- Yy Rcp2.6 Yoy T\
Repd.5 q. A Rcpd.5 Y YA Repd.5 YYA V48
Rcp6 \eY VoA Rcp6 Yoy YY. Rcp6 Yov YAY
Rcp8.5 Ve yYY Rcp8.5 VA Yay Rcp8.5 YA V9.
350 350
300 300
250 250
200 B 200
oo 150 150
100 e 100
" e 50 50
B 0
34 & ° > o 2 N I
& & & L &&“\o & & E &
& cm3 2 4 I CSiro )2 4sass

Slaplino (55l (rSileo 4 Comund YoBe-Yo¥Y 090 Job 30 30 adga (3L 9 limmn) i) Shad (ST ()l aSibao (V) Yo
(Yoe0-YAYE) s kT 0590 Job o

Ol yas polie 5 Sl 4 o Vo0V oY) 050 Job 10 ST 3L lis polie 5 55l (V 5 A) JISCS!
CSIRO 3 CM3 Jows g0 Lol 5 Y20 2VAVE 5kl 0,90 Jsb 0,k 5 oliwo) b Juad aw Sloslie 3L
Obiae by olo w52 55 ()9)S adg> (Slaslie (51 (:Sle aa0 00 Ol 1) (9)5 29> 50 (LA (laxilsly cos
bl oo o adg> 5l eSSl g
3 TCP2.6 5oyl 95 09)5 429> Joo 99 0 el o hes VA Slaalive ()b eSSl Joad cnl o 15mly Juad
YY L ICP6 5 ICPB.S (g b 90 05 so (Sum i (Sl 050 4y Cd i Lo VP U 5 ,L Sl zalSTCP4.5
e ge olis 1) ()l (Sl Gl e e
ot 3 e 5 e bl 4 ol 3 sl ia shon VIV 58 laalie il (Silon e oo
FCPB 5 1CP2.6 (552 )l 99 15 o ¥ & A8l (i 830 LA (slonalie 093 4y S (AL 205 gy L
Syhoon erin Foslas VWY
Gl Joe 93 bS50 adg> wiles jlee Jad o Sl o e VAV ()5 adg> Shaalive (31 (roSles 15l Juad
CSIRO Jue ;o 0o oo lis |y yie Lo YV B 5,L Sl Gaol38l gy jlew aan ;0 CM3 Jow .aiil oo Oglie suls
Jowe jo mals o iies 0d ce (st ke TP L 5L Swl 2alS ey \lw 4en )0 CM3 Jow =,
Ll CSIRO Jao jo o Lo Y7 )l5u0 45 TCPB.54TCPA.5 (555 )L 95 4 bogs jo 00,53


http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

AR OUBes 9 Ga5ee |CMIPS (slafuto s il 00l b (59,15 50 b ol psdi Il iy oty

o ) 595 asg 0 (Y++0-14YF) Fluaalic i)l polio 4 Cound (T+H+-T+YY) s’fi ol Ol s polie (D) Jgoo

(ol
59,5350 CM3 CSIRO  (yg,l5— ;yliuwn; CM3 CSIRO 59,5k CM3 CSIRO
Observation YA YA observation Y YEY observation VAN 78]
Rcp2.6 vE £Y Rcp2.6 YY- Yoo Rcp2.6 Y-V \\74
Rcp4.5 sf VY Rcp4.5 YYA i3 Rcp4.5 \ay 100
Rcp6 A ay Rcp6 YA YFY Rcp6 Yy \VY
Rcp8.5 va \oF Rcp8.5 YA YV§ Rcp8.5 Y-y 100
350 350
300 300
250 250
ey 200 [ QoY) 200
[ ™) 100 [ 100
50 50
3 0 384 0
@@Q & & o %&*ﬁ & @?@ &L@“ﬁ o Q@“’?’
g . 5 ‘o“’e
o M3 OIS s o
Csiro UsJlS 4

3L Sl 4 G Yo Be-Y+¥Y 090 Jab 10 (33,5 adg> (g 9 b aly) (Shad (JT )b ruilno (F) U
YeeB-1AYF (g5l 0550 Job 3o laline

andllaes jg0 49> JS sl (3T 0599 15 AOGCM (glaite 50,k waldl yi (glogs yliw dunsslino

ol 0555 Jsbo yo lamlive (Bl (5eSile & S Yo 0T ¥ 050 Job 50 ST (5L (Sl (Ve 5 V) J
(oshn Voo 5l VL) 0,1 ainn Slasliv aids 4y axgi b ams oo plias ) S5 058 adg> 0 VAVE-Y. -0
diion opl @yl 13 (K065 oK) 5,5 adg> 635 0 >l g9 (U adsS oiusl) jo adg> 3,4 ded jo
Shaalic 0,90 aile pol> irgh 4o ool )] Jow 50,0 .l ools olaiz! oz 4y |y dalais 51 (S o5 Jlows Sl
33550 lag liw don 31y ()L 2alS (V) 5 1) JISladboe sl 5 (635 10 (>l «8p0 50 ()b ddn
OeSilee s oo lid A g 90 dunlie (1) JSKi bl awo co lid Slanlice 0,90 45 Cad (9,5 5 50 Adg> g0 )0
S A Adg> 90 58 0 (b el (p b el e den oV g FAY S5 g)5 g j0 adg> losaline )L
VIY-AF g,l5 adg> g 30 ade> 10 o)L malS e Lo VYF-YY Sai )l als polie .ol YIF o F/0 595 Lw 9o
ol &) Joe 93 2 (bl p (Smien ek Cosl So dee FYP S5 (39)5 ads> (3L 39 o0 (St S
oyl 90 (Sl Jlaae (el oy yiion s o pladly 5L telS e Lo VVE U AY S5 )5 ase> S
Dgd oo (s [CP2.6 4 1CP4.5

SHp a9yl asge 10 (Yoo 0-1aYF) loalie i)l polie 4 o (T+H+-Y+YY) ‘;T ok Ol s wolie .(F) Jgua

(o s o> )
o35 ass>  CSIRO  CM3 55 asy> CSIRO  CM3 SynoslS ass=Js  CSIRO  CM3
Observation I I observation FA- FA- observation £Y§ FYF
Rcp2.6 OFf I Rcp2.6 £YO Fov Rcp2.6 INE ofY
Rcp4.5 FAA Of) Rcp4.5 NG £f0 Rcp4.5 INE ovf
Rcp6 oy OAY Rcp6 04 424 Rcp6 ArA goA
Rcp8.5 ovs ove Rcp8.5 £ Y Rcp8.5 of- gy



http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

IFFole V7 o)lads oty 9 Gy Jlw (2 bSpie pgle (60,0, Slidini \YY

34°Q0N
T
34°QO°N

32°Q0°N
v
32°Q0'N

z
5 L
1 L
8 2
0 46°00°E 48'00°E 50'00°E 52'00°E
o " " N
=)

34°Q0"N

32°Q0"'N

o 05 1 2

50°C0'E 352’6‘1;'15 46°00°E 48°00°E 50°00"E 52°00°E
Jsb 30 (Flaalice ()l afilen 4 Comund YoB=F¥Y 0,95 Job 10 (39,15 3 30 adg> (ST sk Sl CM3 Juno .(F) U
(Y++0-1aYF 5 bl 0,90

30°Q0"N



http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

34°Q0'N
34°Q0°N

32°90N
32°00'N

30°Q0'N

8 ) 2. 0 1 2 3 A
48°00"E 50°0'0"E 52°0'0"E

=) s N L =
5 )
o Isd
z z
z (=
& &1
& &

0 05 1 2 3 4

30°00"'N

Y
52°00°E 48°00'E 50°00°E 52°00"E

Job 50 (Toaline oo (mufileo 4 S Yobo=Yo¥) 0550 Job 15 (49,5 9 30 adg> ST iyl (uKileo CSIRO Juw .(8) Jsi
(Y++0-1aY8 5 bl 0,90

3hg oaSdl als lapludl (F0ij p 2l ans wiz (b a5 wlbios »20 69y Ui @By (e ) ool Sl
8IS (sl ol sl sm Sptcte 5 Lod elts 25 Lln slo iy 55 it B 5 T slales 55T
el oslitl (Snstay (s e 5 LSy, 5l Olgiie St al o y5e S
Uas o iaS 0l lid sl )50 ;0 sy 1390 ddlate (5)b (gjluds ;.0 AOGCM slo Jow 5 Slas (o) gl
5ol @l il e GFDL-CM3 Juw sl Uas o yiis 9 CSIRO-MK3.6 Jow 4y slaie (i)l (o3lwancds 5o
e oo Uas o iy 5 il | s e oy 1S elp-point9 g ale > «ylobl ¢lsal sloolKins! « oK L
help' 9 d.Lo).> U]olﬂ (_gl.:ooliwl L .‘05_\).0 (~ﬂ/\) M w).u.u.u ..\.MJL:GA J.' é.u:; 9 A_iv).bss Oli:.u.\d‘ 9o A
Dl 10,55 5 oYU (Ktead 51 5L (6l eolauls g0 Jow 90y il oo aslale 3,1 (o5lwas o POINt9
Sslw 59,0 (FX)L SWl falf ads> 95 52 1l Jad awd oo (LA 33 5 9)l5 ads> g9 (lad awslico b
Joe Jead cpl 1o (5L ialS cp yiion 0gud g0 (s Slodalive 0,50 Ay Cond o Lo YE-VF jlade 4 F/0 4 V/F
dod )0 S, gelS Ao 90 o liaw) Juad 0l o j0 Adg> 0 e L YT jlaie & ICP2/6 (54 ,Ls CSIRO
-0 g 50 Adg> [0 e e VAl Jlade a4y oal &l Jaw 90 12 F g VIF (g9l g0 Bub o oo lid | lagy L


http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

’f'f)leé“’f ")w ‘I°"’-L"‘-,~ § Gy JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5.’)4)3‘_’[2“ oy \*?

S CM3 Jue el Jad (ol 19 055 00 (i 038 4d5> 5o (Fhalive 0,90 4y Comad () 205y e 1Y
boad &Ll Joo g0 ol e Jad 098 o0 (it 09)1 49> 50 (0L ol yie e MY lade 4 V17 (2 )l
S 5l syt e yoshes YT L (05,5 4d9> TCDF (5505l el oo () (bl 090 oo (i Slowaline
i Slosaline 0,90 4 s lagy \liw asn (5,L Swil zals CSIRO Jos (wluly 0,5 aalss il o 1) 5l
O S Gl e b YF B 05,5 adg> )0 5 yie e YA U 50 adg 0 TCPFID (592 )l Joo () 05050
D9l 8 (S Sloaalie 0,90 4 s

e 99 2 Gelaly Giagdles 741) 09)1S 49> 5 (o s FAS) 53 adg> (slovalive (koo 4 a3k (5 ol
Fohes WY-AZ (9,5 adg> 998 oo (dmian G0k (Rl oo VWF-YY 50 algo )3 0 (o0 (o) 29590
(CMB Joue) Y/I# 595,k 5 (CSIRO Jow) F10 (5955l 99 094 0 (St (Slodalins 0,90 &5 s (o)L ialS
Lol osls plaisl o a4y 9,5 5 30 Abs> g0 yo |y (Sl jualS oy iy

S oS5 035 ads> S ol @S Gieghee FYF) S5 (59,5 a5 gloanlive [3)b (oSl 4y azgi b
Dgds oo (S s adg> (ol (sloalice 050 4 s o Jue VIP-AY Jlade 4 Jow 90 58 50 5L rals .ol ]
9 S5 o e g dde> 5,0 50 oyl anin Slaslis o)90 wile (Joe g0 o 0 CuS Gl s S50 anl oold
Sogdor (Gmiin Sip 0ol 405> 05 o 5 3r0 08z (Pl 0 )k Sk (n S aBkoe slubagS
LIS walg sl aecan s OB HBT il ails aslsl sy, oy

&Lw

Sk Frotn 0 Sl G Je e e (OTAP) shgad e csple SBle i (55l 5 Sl
FE ol opdin o (ldliz pole (00,15 Sliniow a5 ooy olml,dT bl cotiie clrolSiny! GYLs
https://doi.org/20.1001.1.22287736.1396.17.44.5.145 4.

AYAY s eJsl ol elgol oty ol Lazl o)l ausliianldl () FAY)LS joama « SlislS ¢ hsillisl e sl game
OY-F .V 0,0 (/) K 1dads dloeo .oy ] (Slodwline (sloosls

doi.net/dor/20.1001.1.20080336.1396.11.4.3.1
AT s oV als eobind O abie d(omb mlie (5,155) cibinon olisd ialel olalla

5 )b sleaiue S Ol s i 5 GleJae ((VTAY) (el 0l oY 9 Lo j8 (solio ¢ psdos 00l ol
(YYAA-Y ) - A O)Lo.ai'a AR 0,99 G.au‘).:} (a}J.c 6‘5)'.’)[5 uLD.J.?o ‘u‘).s‘
DOI:20.1001.1.22287736.1398.19.55.11.3

IPCC. (2014). Climate Change: Synthesis Report. Contribution of Working Groups I, 1l and Il to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 2014. [Core
Writing Team, R.K. Pachauri and L.A. Meyer (Eds.)]. IPCC, Geneva, Switzerland, 151 pp.:
http://www.ipcc.ch.

IPCC., (2007), Climate Change 2007: Impacts, Adaptation and Vulnerability, Contribution of
Working Group 11 to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change. Edited by M, Parry., Cambridge University Press, UK. http://www.ipcc.ch.

Jones, R., N., (2000), b: Analysing the risk of climate change using an irrigation demand

model, Climate Res, 14: 89-100. DOI:10.3354/cr014089



https://doi.org/20.1001.1.22287736.1396.17.44.5.1
https://doi.net/dor/20.1001.1.20080336.1396.11.4.3.1
http://dorl.net/dor/20.1001.1.22287736.1398.19.55.11.3
http://www.ipcc.ch/
http://dx.doi.org/10.3354/cr014089
http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-05-28 ]

[ DOR: 20.1001.1.22287736.1300.0.0.131.4 ]

[ DOI: 10.61186/jgs.25.76.3 ]

YO UL 9 G5 |CMIPS (sl o (5w jf 00liiw! b 35505 40 (o)l i’ Il i (i 0

Koutroulis, A., G., Grillakis, M., G., Tsanis, I., K., and Papadimitriou, L., (2015), Evaluation of
precipitation and temperature simulation performance of the CMIP3 and CMIP5 historical
experiments: Climate Dynamic, 47: (5-6), 1881-1898. DOI:10.1007/s00382-015-2938-x

Lenderink, G., Buishand, A., van, Deursen., W., (2007), Estimates. Of future discharges of the river
Rhine using two scenario methodologies: direct versus. delta approach. Hydrol. Earth syst. Sci.
11: (3): 1145- 1159. https://doi.org/10.5194/hess-11-1145-2007

Scenarios Houghton, J.T., L.G.(2016), Meira Filho, J. Bruce, H. Lee, B.A. Callander, E. Haites, N.
Harris, and K. Maskell (eds.) Cambridge University Press, Cambridge, pp. 247- 304.

Schmidli, J., Frei, C., Vidale, P.L., (2006), Downscaling from GCM precipitation: a benchmark for
dynamical and statistical downscaling methods. International Journal of Climatology 26, 679-
689. https://doi.org/10.1002/joc.1287

Terando, A., Keller, K., and Easterling, W., E., (2012), Probabilistic projections of agro-climate
indices in North America. Journal of Geophysical Research: Atmospheres, 117(D8): D08115.
https://doi.org/10.1029/2012JD017436

Wan H., Zhang X., Zwiers F. and Min S.K. 2014. Attributing northern high-latitude precipitation
change over the period 1966-2005 to human influence. Journal of Climate Dynamics, 45:1713-
1726. https://link.springer.com/article/10.1007/s00382-014-2423

Wang L., Ranasinghe R., Maskey S., van Gelder P. H. A. J. M, Vrijlinga J. K., (2015), Comparison
of empirical statistical methods for downscaling daily climate projections from CMIP5 GCMs: a
case study of the Huai River Basin, China, Int. J. Climatol. https://doi.org/10.1002/joc.433



https://link.springer.com/article/10.1007/s00382-015-2938-x
http://dx.doi.org/10.61186/jgs.25.76.3
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.131.4
https://jgs.khu.ac.ir/article-1-3714-fa.html
http://www.tcpdf.org

