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The aim of the present study was to estimate Iran's climate change based on the CMIP6
report with the approach of satellite data using climatic elements (minimum temperature,
maximum temperature and precipitation) until the year 2100.The tools used in this research
included innovative algorithm methods, coding and NASA data. In order to evaluate and
predict the climate elements, the moderate scenario (SSP2_4.5) and the very pessimistic
scenario (SSP5_8.5) of the Canadian CanESM5 model based on greenhouse gas emissions,
which were common socio-economic paths (SSPs), were used. For better analyze,
investigate and compare Iran's future climate changes, the studied period of 80 years was
divided into the two periods the near future (2021-2060) and the distant future (2061-
2100). The results showed that in the first 40-year period (2021-2060), based on the SSP2-
4.5 scenario, the change of climatic elements was reported as minimum temperature of
1.91 °C, maximum temperature of 1.41 °C, and maximum amount of precipitation of 15.22
mm for the coming years. Also, for the second 40-year period (2061-2100), based on the
SSP2-4.5 scenario, the process of changing climate elements with minimum temperature of
1.71 °C, maximum temperature of 1.17 °C and maximum amount of precipitation of 22.25
mm for the coming years were predicted. According to the findings obtained from CMIP6
and using SSP2_4.5 and SSP5_8.5 scenarios in forecasting climatic elements, the results
showed that the amount of minimum and maximum temperature climatic elements was
associated with an increasing scale and this increase in SSP5_8.5 scenario was greater than
in the SSP2_4.5 scenario. Also, the forecast amount of precipitation based on the SSP2-4.5
scenario in the near future period (2021-2060) will be less than the far future period (2061-
2100) and the amount of precipitation in the SSP5-8.5 scenario will decrease compared to
the SSP2-4.5 scenario.
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Extended Abstract

Introduction

The most important natural factors that can contribute to climate change are: changes in the earth's rotation
components such as axial dance, precessional motion that occurs over long periods of time, changes in the
amount of solar activity such as changes in solar panels that the amount of solar energy received in It adjusts the
surface of the earth, which takes place over decades or years, changes and fluctuations such as Enso, Nao, etc.,
which result from the action and reactions between the atmosphere and the ocean, which are on a scale of several
years or decades, volcanic explosions which can change the amount of energy received from the sun quickly and
during a period of one or two years (Cicerone and Nurse, 2014: 11; Farajzadeh and Ghasemifar, 2018: 25-26).
Human factors affecting climate change can be seen especially after the industrial revolution, as a result of which
the amount of greenhouse gas emissions has increased greatly, and these factors have caused an increase in the
temperature of the earth. In this context, the amount of carbon dioxide in the atmosphere was 280 ppm in the
pre-industrial era, which reached 345 ppm in 1990 and 376 ppm in 1999 (IPCC-TGICA, 2007: 18; Farajzadeh
and Ghasemifar, 2018: 26).

Materials and Methods

The present research is within the framework of the research and study of estimating and predicting the future
climate change of Iran in the spatial scale of the country, located in the southwest of Asia and the Middle East
with an area of 1648195 square kilometers in the geographical coordinates of 25° to 40° north latitude and 44° to
63° longitude. eastern became operational in the period of 80 years (2021-2100). In the above thematic,
geographical and temporal framework, to investigate the amount of climatic elements effective in climate change
(maximum temperature, minimum temperature and precipitation) by using the valid Canadian CanESM5 model
based on intermediate (SSP2_4.5) and very worst-case (SSP5_8.5) scenarios. An innovative approach was used
to estimate Iran's future climate prospects by using remote sensing data from the National Aeronautics and Space
Administration (NASA).

Results

The current research in the country's spatial, temporal and spatial section in the 80-year period between 2021
and 2100; To the study of Iran's climate change based on the CMIP6 report based on the emission of greenhouse
gases with the approach of satellite data, forecasting and comparison of climatic elements (maximum
temperature, minimum temperature and precipitation) using the statistical data and remote sensing of the
National Aeronautics and Space Administration of America (NASA) based on intermediate scenarios SSP2_4.5
(according to the mentioned scenario, greenhouse gas emissions will be moderate and the amount of CO, will be
in its current form until 2050, then it will decrease, but will not reach zero until 2100) and the very worst-case
scenario SSP5_8.5 ( Based on the mentioned scenario, the emission of greenhouse gases will be very high and
the amount of CO, will triple by 2075) the CanESM5 model was used for the first forty-year period (2021-2060)
and the second forty-year period (2061-2100), reviews and evaluations were accompanied by several findings
that were mentioned in previous discussions. Parts of the main findings of the research can be presented in
several axes, which are: The results obtained from the analysis and investigation of climate change in the
country, in the first 40-year period (2021-2060) based on the intermediate scenario (SSP2-4.5) for predicting the
minimum and maximum temperature and precipitation climatic elements, show that: the maximum The possible
value of the climatic elements of the minimum temperature with a value of 13.24 °C, the maximum, maximum
temperature with a value of 50.45 °C and the maximum climatic parameter of precipitation with a value of 15.22
with the unit of mm They were predicted for the future years studied in the first 40-year period. The results
obtained
from the very worst-case scenario (SSP5-8.5) indicate that: the maximum possible value of the climatic elements
is the minimum temperature with 13.38 °C, the maximum temperature with 50.93 °C and the highest the amount
of precipitation as one of the studied climate elements with the value of 10.81 mm could be predicted for the
next years of the research in the first 40 years period.

Conclusion

The findings obtained from the study and evaluation of Iran's climate change in predicting the minimum and
maximum temperature and precipitation climatic elements based on the CanESM5 model and the intermediate
scenario (SSP2_4.5) in the second 40-year period in the time period (2061-2100) indicate that the maximum
possible value of the climatic elements is the minimum temperature with 16.19 °C, the maximum value of the
temperature with 53.64 °C, and for the climatic parameter of precipitation, the maximum possible value is 22.25
mm in the second period of 40 years. The study was obtained for the years under review. If the results obtained
from the very worst-case scenario (SSP5-8.5) for the climatic elements of minimum and maximum temperature



Journal of Geographyand Plamning vol. 31, No. 93, 2025
and precipitation indicate that: the maximum possible value obtained from the climatic elements of the minimum
temperature with 20.97 °C, the maximum temperature with 57.46 °C and the maximum possible value of the
precipitation climatic parameter with 9.63 mm were predicted for the next years studied in the second period of
40 years based on the mentioned scenario and model.






SOLad! g Sl I o G guno S0 93 Jluw O 5 g5 b oyl 31 B! s Ao

Y ols S5, aeal ‘gcl.l).é.m g

safarianzv@gmail.com sl .l ) i ¢l ,S oSl ¢ anbs gulio 01l ¢ pulislyn g O 09,5 ¢ cwlid waldl JLdbiusl ¢ Jgtme odiunr g )
fatahi@ardakan.ac.ir :asbLl, . o)l 83 )] (183 )] slSuiily ¢ rmubs @lio g (65)9UiS 081> ¢ 65y9liS” laidl 09,5 HLuiils .Y

oS> Ao Ol
5 oolazul b (clojlgale (claodly 3,509, L CMIPE 5,135 wluly lpl waldl juis 3,00y psls g Gan s go

9 3 ysSde oonldl polis iniin 5 (il sslite g Lol (slaodls § (S ne S ailyglss (sl
il it I5UIS CanESM5 s (SSP5_8.5) wiliwty ks sopyliw 5 (SSP2_4.5) Lusgis ggpylias
il ey 1 odlizl 39y (SSPS) S jite (oolatdl — elazs] (slbyps lyic 4 45 S clajs
YeFe) S5 oat] 093 95 4y callio A adlllas 350 (S5 03 el 0ata] pasldl i s dunslio g (g
bl (YeVA=Ye£e) Jgl dlo o 090 55 a5 3l (Ui ol b mas (YoF) =YV o) y93 0] g (YY)
VEY glo dipty oS bs VA (clod el Cppor & saslil yolic Wy yoeid SSP2_45 (sgy b
po> o Fr 0)90 (sl iz b ()1 ST sladlo gl steidee VOIYY (3l atdy o 5 01,5
divy o 5lo VWY (glod e b anldl yolic g s SSP2_A5 (ggplias Lol (Yo5) —Y)-2)
Qg b s wiie ol bl lp yie e YYIVO (bl disdey Hlde g 3L,3 ke VWY cled
ol yolic i s > SSP5_8.5 5SSP2 45 el say)lis SaS 4y 5 CMIPE 3l o] s &y clmazily
Sl ) LRIl cnl g 25 ol (ol Bl ol b dod iy g dlsaS ol polie jlado a8 a0l (L ol
ooboly 5l (oel8l el Jlde iy Owaee g FUke SSP24S5 gl & Cuws SSP5_85
algs 5oS (Ve8Y =VVee) j93 odisl 0)gd & Camus (VoV) =Y £+) 0055 0ai] )93 ;3 SSP2_4.5 (cg L

s snlgs il 1g)SSP2 45 oy s i &y SSP5_B.5 (59 lis 5 Lol e 5 361

MRS ZA S Y PR
ARAVELVEL B S W Y
VYN[ 10 dy &,6

VEF LAY W] g G

ojlguls

ol

SSPS clag b
LCMIP6
CanESM5

«sipdoliy g Llais (oolaidl g clain] S piio (o (slagy s 3,55, b ) wull i addllae [(VF+F) thanl ¢ sl S5 ¢ s g ¢ b o 3w

[oXoel

YEV-YA- QY)Y
http//doi.org/10.22034/gp.2024.63432.3304

oy oy 1yt

Y5



JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin Y#Y

LPR YT
oy Wilo (ypoj (52,5 (Smdile )3y 1l A5 )le Abl ALl (B g g T s )3 Wlgige & e Jolse o pinte
Olyass aSle (gddyed acdled i )0 sl W o Fy e Yeb Jloj (slroygd 0 &S el CS > (gy95v0
Oyge b lo b g bans (b > & WS o pulali 1) (e o > (8L)d (3805 (551 e &5 (gundyod sladls
Llie 2y w3l 5 2 o sloiSTy 52 )Shes (4D )3 4 g Bl gul oy ile lalog g Dl 05 e
Ao 93 b gl 5 0)90 o (b 3 g @ g 4 & Sliats] ol sl e and b Jlo cptiz wlie > oS
IPCC- ¥£=Y0 WA (3 comld g 0305258 VY VN 45 5 g puanms) 223 yusi |y dygd (8L (65,1 Hlade lgi oo
15 4 ool oanliio LB Linio OB ) dny 0fashy lsm o ol i )3 38,55 bl Jslss (TGICA, 2007: 18
03,5 (o) 0)5 slod LaliEl el Jolgs cppem 5 sl 03,5 by (3b5 el LS ol Ll e o aos
Dh9) e sl 084 g G 08 0 iy 0t Sl e S S Ol e g el s ol
slals G5l s 4 o cunl alge alor | 0uldl o sl g2 (gogee (835 (sl I edlatal @8l )8 (slei
2 oM e cage (Slasl g (b > 4 (LS a5 ljl g oo conlil (sl yiie )3 i Cge (slLS
Ol 3l (86 Sl g @il joss 4 dr g p3) S Jlo )3 w0 )18 g (8B Covi ) O B ) @5 4 g 0ad e
4 by Gl g Jbo gboylus 5 slal oolatl glassly wxs 1) ol Glsie o cul 0 Slag (o3b; Coenl
VAR (L)en g ol Y YRA 0I5 opd VoY YAV b o ¢ odblies]) cudly o8l oy b cladlyg,
)Ken g odljigiloe AYY NFe) (yol g Sedymieme ) ¥ (LKen g Hpobies K'Y Y)Y IPCCTOYA

() VEeY
3 owes oV XY hlSen §TIE) Wil Sl as (Sihs) g ole il (IS5 )l (S el
S5l VN0 (ol Kan 57 ) col 03,5 a2 e g adlate gaw 13 1) L) s 5l (st BB I3 VA L
NV Yo il) Comslame p dras 25U waldlyid 5 lObRIS clajl Ll (Vo¥) ) Kan &Sl ¥ VA ),
3 e l) ol codlus g (VAR o) )Ken 979 VeV e () )Ken §M o) eloin] slasl (YA (o)) San o"gpesS
izl gy b ) lr o glod eSile )b (YR (hSan §Tge) F1D Ko T Sils Y () San
YoV gl g K8 ¥V ) )Ken T g50000) b Lialiél 3,5 Sl as)d YA B Y/E o VVee Jlo o sl
bug b lagingy ol Guiod plnl gloj U (ol jolie S 5 (Sloj (et 9 waldl s Cumnl (ol
GaiS Ay > BSISy (gl Eadge lodl )3 39)9 el 4B)S Ojg0 (iliie (sla by I eslatul b (g3t (i

! Cicerone and Nurse
2 Intergovernmental Panel on Climate Change
3 Collins
4 Li

5 Ozturk

6 Wang

7 Isobe

8 Gomiero
9 Mishra

I Lu

' Baccini

1 Jiang

I Luo

' Onozuka

' Feng and Chao

I A B



Yoy dby bd g OLsdo | solaidl g cloin! S piiico (sl pno (g1 Jliw 3519, U 3] putld] prti’ axlllao

dloz o] 51 4 ol 4B S )15 dalo 350 3ol lidgfy Alieishy O (eAne Dliiog A oo (53b) Cuenl (Ll
il Ay il (Sl 2l 5t ol s 131 ) (FAY) 305 5 sUlbansor S 555 o 5 gm0 e
i o)) (WWAR) e g oolsale oo (LARS-WG) Jas j1 osbizal b ¥)V-Y -+ (ol Jlo b duegyl 45l
5 B0y by asg 63y90 adlae CCT ()38l dtmy ) odlizl b Slanlie Lol 66 bl 5 (3)k ol
5 sz HAOCM3 Jio vgs hsS Lobios, 51 ooliad L olyl oyl 5 (soslil ©lpasts taristins (WWAR) oS
sl 4o ol Sy (VFo ) lSan 5 ol (simoins of @lie p wlll i Sl ad L) (YY) Sen
Sor 9 G99 Jelgs (B SSE (Vo) Gl g 0 Sl (lpl 53 @bl o5 Jlow (V10 ) sl 5 (68T 09 0435
b ol ot 5 dty olS o Sl et g, (VF0)) ohlSen g 30kss comes ol 4¥Ls (o)l clams (gl 50
oyl G oo waldl s 3)5l 50 9 (g5l )SST (VF-Y) (ljio § Sl 05 153,90 adllas (SDSM) o elicl
aw glgel lelisyl SICMIPS 5y i (sla dopsing > Coslad pac g lsn g Ol puis JiSms (Y410) o) Sen 5 S
RCP8.5 (sl coss EDI g SPI j) oslial b JUuiis _imiim (V+)5) et 5" Silgn o csloosili]
5 iy 1SS o slop g O Sl (VIV) oSen 5" Silgn (g lo IS B39, s> (sl oaldl s
Pyl g g Ol Sl cow LU sl 53 0ad (Sl g Lo (GBS elidoss) (YIA) o)lSan glud 3] (sl il
St gz bl )3 algn 5 O Dt lagy )l 4 o blamlly GupnsSS s pdyal iloJto (Y11) o) Sen
Phdl apl ) b cov dilain 3 uajpj ol @l g ST Coghy g paldl s Sl L)) (YY) lylSen 5V
Aol sl (gia8hl sul asgs (SH5b g bed lpss By p waldl s @l Bl (WWA0) o) Ken 5 gliose LXidges
lo> adlge (ST (clmoygd jd 45 Wswy Bl oyl 4 g 3l H1)8 dalllae )90 9> (ogee iy sl e 5l odlitul b oy
bl g Lo p el jus b 4 ladlas )3 (WR0) gl 5 Jolisuplea 8l ol Jalitl 4l (go)9d Cons
ool oo & ST (50093 53 )l &S W) domi ul 4 g 200, pluBl dogl slr b saS p orlll slogy s
OHKen 5 IS5 e 8l dalgs yioli8l o)S Sl anyd oAV 5STas sled o V40 JBlas sled &5 Jbs > .l salgs
Koy 4Bl ol dy g 313y 0LiiloyS cguioyd sl adg> )3 Lo 5 i)l 1 perldl e SIST as)) 4 omgy 5o (V<)
=VVF) 93 0] g (Yo =V-¥F) oo oail 099 93 3 1y lod Ll 38l e oy 5 i ey & lap 9 bl Juad oS
bl 5 bLa )b 1) ()b jials jlude o5t e Jad g cully wialed B2 5 A2 (5525l 93 0 sl (VY0
4 Wy 2B (pl g A 1B qwp 3p90 W pm D D auldl i I cod )k g Ly slajyiall (VYY)
a > VM) Lod Lol oy im oS claigS a ibie ST oye o Oylps anyd ilidl 51 Sl e (il
Sy 36 (118Q) Gion 5 (ol 5,5 o3alie s ol > (ases 1Y) LS5 e a5 (35 5ke
Ky Sy 3l S adllas gl Wby 18 3o 590 dgte B)b o Gl ddes )3 ()l 5 Lo Cundy 2 ea] el
o il e & wibe oy oyl dg Cilise slaoygd )3 SSP-85 sonyli sly Lyl ke lpusts _wrgiaes
G beaiS y (YY) S 57 ezt sl 415 g B Sl Jgl 0350 sl SSPL-2.6 ool
lod > Olyuds 45 Moy 4o ol 4 g 10,5 Ly |y S MnS1ed Bls cow ol aler g O Ol Ql)ﬁi’;b"

I'wang

2 Huang

3 Huang

4 Feyissa

5 Rathore

Taxus Wallichiana
7 Erler

8 Li



JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin Y#¥

30163 3,8 Mos (i )3 (VoVY) ()0 g (porls aittean cutS pp B (6L 2> B Jglowo (3081 9 PH b)> s
Copde 4 K, 4Bl pl 4 g 13905 pl8l OT o Copte g oai] oloa g O lpss clagy b 4 a o ()
ingsy 3 (Yo7Y) S o SubsS sy cuils RCP 4.5 3 RCP 8.5 o COy 5,Skac y Iy 1l i ] ek
plasl ounl (gladlate maldl o sla dnibn ) Slow Cunid pac 6 SSP e ;s et slag )l 4
2 b5 56 onired oai] (i gl il (IR (50 Lo )3 g (b p S &S Kides) 4Bl pl 4 5 38
Gblie ;> ()l (il g (aed 3blie )3 (S jlde 5 slug) Job gk wad Rl Gl Job > (b e
S sty sy »lon g Ol et Sl (Shy p e gimota & (V1Y) Ohler §Tpei ) |y SLL
sbajlzale g Jaime bolse 9 Sy 0 gladSin (b @i 5l 20> VO BV 5l (o o W) cox cpl 0 g by
CasS 2 peldl et sl Sl (giloe dr (gl 1 (VYY) hlSan 579 ials a8 oyl Jlod Coams & Juine
WQI clyssis ial35l RCP (glingylins 3 48 by (s g odid _siseisig glis 5 50,5 pladl gzl cyjlee sl ol
$955,56 b o (WQI = VY o i o5 WO = V¥ o i oy yiee) Sel Cawd 4 ol slod polie ¢l |,
ey 45 2] o g 50,5 oy GISS-E2.1 1 SSP Ll slags i s 0kiz] _lyh g ol &l yusis (Y- YY) o)y lSe0n
Slallas @ a2 bbb oo Rl VYo Jlo B (ulbl (ogildl (595515 (lyz 3)Sdes )3 08 S Jao 93 b ofgy oS
ool aolilen o)l 5 015 b _oonls] slnodls §) ookl 5 (clailaia 3,5 olido > L ingly ST 5 ke o1 plos
L] Loy 13305 35 592 y2)lS 4 dgs b & lods plol oysé 5 LARS WG SDSM ks S yoliias (slnylsélp
5 g 55 5 el e (b, | pole Geid 3 ol (SYsb g, 5 (L) 5 o)lel Al ) Sl (llas 3g2g
st sl DU CANESMB _aulil ieo o <S5 51 (S0t b b plojlo )3 ol i saslil (lmodls ) odlizal
5 Sladhaio (NS0l o L ol e 3 48)5 090 Clilllae 4y dagi b pols (iaggy 53 b ool codldl yolis
b 5 6,5l5m o lojles 90 51 ot slmodly Sl Slles odlital b g Lol e gz > ol 558 (pldd by
Oyl waldl s o i A A (Vo8) =YV e 0) jon aa] g (YoV) =Y-54) onp o] 0)93 93 Sloj oL > (Lub) K el

5 4slay slolonle slaodls 3,59, L CMIPE Lo l3S obul,

GR93 Bi9)

&ly 098 alad lie ) olal 0ai] b8l i (b g gl 0 adllas g Smady egdse w2l 0 pSb iagl,
5 Jod (2ye @20 F-7 L V0% ol clatis )3 @pe yieghS VFANRD Colus b ailiaygls 5 Ll (i sz 5
395 4 Sldes g (YoFY =YVee) 193 oai] g (YoV) =Y 54) o5 oail )90 93 3 (3,pb Jobo 43 YO I FF°
2igeS dlod dipies) uldl 035 )3 oo (couldl polic (e it 4 peSe Sloj g LBl (L9d9e Cs2iler 3 85
wlgs s g (SSP2_45) Ly o (classylus obuly DU CaNESM5 yixe Jio (605, & b (Lol o W
Olosle 59 1 o (sloodlsy (655,08 4 b ol eal @il jluleda inte 50 Wlile 5 > g, b (SSP5_8.5)
A 1)) i ol pe aoME () JSU5) 50 a8 i ais s (Lob) G el (sUas 5 (63)9len o

! Bukovsky

2 Boonman

3 Castro

4 Water Quality Index

5 Nazarenko

6 National Aeronautics and Space Administration (NASA)



Y&H dby bd g OLsdo | solaidl g cloin! S piiico (sl pno (g1 Jliw 3519, U 3] putld] prti’ axlllao

ol iy iy 45 oy plp il b g
Slpolpl B emiat 4
P2 , ' :
v (CMIP6 Climate Change oy dlda 4
3k B sy 0y ‘

g Ao gl el globl S o g0 o
Jaa g by o s (SSP5.8.5) 5 (SSP2 4.5)
ArcGIS ianasms (NASA) s o i

& el ladls weha 21 2l =
g o o g 95> ol ol St | |6 gl o g 50> | | s (55P5.85), 552.45)
3 nSSP2_4.5 ! 6“9’)1'*" \,\JUﬁ h :&'&..Jbuwl-'.l ) s NELD . J'“ ‘il'l)‘,“" !L; s Sl &y (CanESM3
"' C““ESM(; i; :,)SSPS_&S: (BASH) Sy | | OSCanESMS | | g ooy o o

Qi3 ol gy Y S

23l 35 bl (loj U uldl o (it Sl Jde g by 4 dally )3 pol gl 3 o8 Sllas 4 d2g L
Magicc s LARS WG «SDSM wiile 13,5 ol ssy (sl yl38lp 5 ol ys 48,5 &yp0 coln iy 551 )5 g0
lojler waldl 15 pme ola Jae oy (slaodls b ailygles 5,05, g by, jl pols imgh 45 idgr ed plosl Scengen
Y¥ ool ol oyl . odlazul (Google Earth Engine) ey cov 5L oo ailobw 3 (Lob) 55 jol (olad 4 (3,95l9n Lo
didiy ) 00 plosl (1SUsS Slillas (o g b pole im0 o] o S &S S o Sty 1) oanldl s Jo
1L CanESM5 pixe Jio 5l olen g o ciliste 5155 ;5 maldl s caliseo (sla Jio (omwcons g B> (gl oo
yolis Lol 0313 oSyl 53 o 3SS 5 pisysSl b (SSP5_8.5) ailisssy b 5 (SSP2_4.5) Lawsg s elo sl obuslys
93 03l g (Yo¥Y =Ve5) 0n5 o] 0)90 93 (Sloj 05 1 (L)l g lod dieS lod dinin) wull pouss 3 38,50 oul]
sl claJae ailjg) (elo iyt Jols NEX-GDDP-CMIP6 o3ls dsgome .05 3yl o dslxe (Y+5) —YV-+)
Shalie cloodls 5 odlizul | 5 (5o SSE 5 Sl Gzl 23ol) BCSD' g, b & culCMIPE”
oliegy 4353 /YD dslgiy b 1y ool g 03,5 g |y b Jue Sitlatunpes slallas g, ol -load e MoIGMFD”
o Laasgi S ol VoV 2Ll o8l gjldand 35 50) 2ilo o (g3 )lS o clailaie Sldllas caslio 45 LS o

! Earthengine.google.com
2 Coupled Model Intercomparison Project Phase 6

® Bias Correction and Spatial Disaggregation
* Global Meteorological Forcing Dataset
> NASA Center for Climate Simulation



JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin \kdd

o3> ploul Sles whie o |y adgl oriww)licl g bl 2ol dwl )5 NEX-GDDP-CMIP6 o3y ds gosro osidddawss
2o 0B85 5 Al Sl VeV lob) wload Lol ol sbhedh 4 Giibpgin ©ygen i mlisl ol g
5 plS m dlojlsale pglas )sSio slagy )l 5 Juo oluly (o)l 5 o> atie dod alpy orlBl polie ()bl oo
kb oy g el g Ly LS b i sla b 3 Bl &0 4 (SSP5_8.5 5 SSP2_4.5) (slag s
Sl slyn 5 ol e o5 ol 00 S5 (0m5 05 (St 19,5 oliinizy alyn 5 ol (slagp i 1 Lol o3l 4y

9 5 VY (ohlan 57 5ls) 2o (CMIPE) w6 s o s Jdo dulie 355 51 00 |,2I(GCM)
N o asls (SSPS) S ynte (olatdl g oloi] (slojpuno ot 4 & (IS (glaj5 Ll (ggnylim ) 2590
OIF S cales ) end iy Jao duglie ofgn i b eges (33,5 slare a8 (YHVY (ol Sen 5 5l 3)
05,5 lawgs 03ld degesme (pl .l o 00Dy druwg (IPCCY) lon g ol Sl g e cin (ARG s Jbj)
Lol lgn 5 o (ilutnnd 5 50 bagi 5 00d dad Lol s ol ) oalisol L Lol jagl liios S 50 5 1sm g Ol Jiow
(slodly 51 (U5 5 Lod e dlod ity gonldl jolic) o] joolie 39l (sl pol Shmghy 53 sl 00 555 (NCCS)
osl8l yolic dws i (gl oS (0 YA (6 0a S5 83 b (Lab) 10yl (lad 5 (s3y9l9 (o (sl 593 51 stoxian
dindey (pSls) bod ity (codldl el p Yt 9 RS el A3 edlitul o)y (Folite (5 pSojlal slag el oS de
ol ol 5t g e eS wlide (opslS sty L YAY/VY B YY/e Ly a4 (pdaw 4 S (slan dlje; (sled
asbdl > oS WSl o palS daly L YYY/AY UNSY/ES iy o (rdaw 4 005 (slod dilig) (slod aieS 1Kiles) Lod dias
S50l doly 4y (ol daly 5l Led a8 g ditin (odldl el 93 52 (65S0jlul (Slasnly cuaiaS g oSl el
D) ol oSl 5l 5t 5 S oie 855 B o 390 35 Gl 131y 55 i s 35 5o
d5ly g IS dlwg 4 aS 34 KGIMN2/S 4l > mpeyio p p)SekS dolg b o/ v AV b+ iy 4 (wljgy (S,L liee
o N0V Gloj ol > slolsale glas 5 (o)lol US54 5o (ol (sloodly ad Lt oo 4 ol (5503l
JUs B YYY Jlo 5l g ad oolatwl a0l slaodly lgisay YoV Jlo Y0 Jlo jl &8 conl Gwyiwd o (VA0 =YY+ +)
Gl ol Bl poss o i (slmoygd lgieds (Vo5Y =YV o) yod oai] o (YoVY =Ye5e) SOnj odi] 0y93 g3 > VY o-
W 0dlitw] ddlllas 3)50 ddlaio

%)

o yel (ol 5 s2)gilsn o plojlo slojlsale sl g by — (s)lel (glaodly I (g2,)l8 oolital b s> img

Sl lsp g ol Jao 5l 6pS0s0e b g CMIPE (3138 ololyr (clojlgmle 3,509, b lial oeldl yesd (st 5o (W)
1> CaNESMS5 yias o (555,14 b (SSP5_8.5) vty L 5 (SSP2_4.5) Lawy s> (slasor )l f(GCM)

o loges Jshie (lojle b &8 €85 565 4 Gllas Spgo (VoVY V1 ev) Gloj o3l 5 ol 558 g)lol 5 (2ldd polido

92 oy )95 30 o Jedod g 435 g b o) gl | add

" NASA

2 Global Climate Model.

3 Taylor

4 Shared Socioeconomic Pathways

5 Thrasher

6 Assessment Report 6

7 Intergovernmental Panel on Climate Change
8 NASA Center for Climate Simulation



Y&V dby bd g OLsdo | solaidl g cloin! S piiico (sl pno (g1 Jliw 3519, U 3] putld] prti’ axlllao

3 ooyl jl o3liul b anlllas 3590 (Yo¥YV =Vo5+) Son5 o] 0)gd 1 ysls Limgis 5l odel Cawd a4 gulis 4 asgils
Sl 455 olo 33 o) b sl 3,5 L5lo ~VEIAY i b Lod U3 o iy o)ltie 4iseS (SSP2_4.5) Lawg
3 el Cowd 4 Vo¥e Jlo bl Juad jd Vgn olo (gl 3,5 Sle anpd HIWIYE Jlade b Los Jlis ainis 9 VoYY
095 by (a9 g9 (Jlod (gladiols {0 S1j 098 aLl) (a9 9 (Bpd (2)E Sralel )9S ©)e Jlod radlllas 3)90 adlaie
S = Gl JS5) b i Syge (oleg b o L JBlis U 530 el ol alon 10l 35 o 5 5,
Jade b lod aiutin aieS oS cal ] 5l (Sl S5 oanl 0y90 ) Led aiutiy i 5l odel Cand 4 @ols (Y -
Jad (gl oS ol s> +04/F0 Jlade b Lod atiin cp 5y 9 YoV o Juad o olo jo 0 S Sl a4 pd +YY/Q)
w5l il 8 gz lnl wgz (65 0 ol ) st s imgg 390 adlals )3l ity CasgST ol 3 il
ol o 4 S5 0] 0,93 )0 Lo dintin b 1,0 odd i (g5 dlen 1 08 §yb g g By el oyl
sl bl 2 o> a8 o St 5 02308 ot g 3l ool s 4 @B 4 g L (Y - oSS Y - o SU)
lod iy (50t 9 S sl 9 35 Bl 3 HVIAY g, i ke a5 01l 090 Sloj 03l > SSP2_4.5
ool Cawd 4 (sloamdly (V Jgan) dol Cawd  lod il 38l 1,5 Slo +V/FY Wg, i lake i Sud5 o] 0,93,
Jls 4058 V8 el i ol ke ot o Col ol Sk S el 090 )3 (i)l (el el i ]
3 el Cawd 4 yio Juo AEY JlaEe L VYD Jlo agly YA 9 VF/EY Jlade L VeYS Jlo oyle YV OO/YY lade L VAFY
iy sk s 5 Sl 055 iy oy 5 $55m sled ] e 98 oyt Sl ] sl i elnn 390 e
alllan 3)90 0)9 ) y9uiS i)k Jlosol blio dlen 5 528" 5yd Jloud I slayize g 5yl g8 aLd) ()¢ dew o
(YoV) =V-50) o5 oai] 0)90 0 ol Guios 5l ool cawd 4 (laasl wloly (¥ — & S ¥ — & JS)
CADIVE Mo | Le e ok ity e JBlis (SSP5_B.5) wilinty LLd (sonlis 3 6xSorte b Ligh 390
FIVIVA Hlado b Lod oS 5 o (oulBl jiolb (gl o VoVF Jlo lins; ool 5 juolwd ole Blgl (gly oI5 solw as )y
oy Js jl ol yisu taadllas 3590 ddlaie ;D el Cawd 4 VoD Jlo liaol Juad bawlsl (cYon ol (gl 3,5 Sl
39S Gyb Jlod I (bl g ()55 098 4y S yo 9 Sl Sl (alaie 5l g8 4l g g Jlad dbel )98
ﬁ&}lomiwsq@wgqyl{.(\“—QNEY—QN)Mb@uswuﬁ)séwlébmw
e Jwad (sl 3,3 b dy> VOV lade b Lod diutin Hlade o 5aS «Sud5 0ai] 090 )0 Lod atniy oul8l jalyb
D5 e Y oo S (sl 3,5 5 42 +0-/AF e b s sty i 5 V75 Jlo 5 gl ol 51
292 9 (Brd ded S (55 o (Pl e I i Bble ST )51 agh 3)9e ddlate )3 NN gt VYA L
5 i 5,5 o> iy RIS  alan 3,50 slaJlo 5 o> iy il bl 195 st a5 5 piS
03l b Lod diis 9 dineS 2 5yt 9 (S By yuid ) odal Cwd 4 (slaail 4 as gl (Y - @ S5 ¥ — o JS03)
i e g 01,8 5lo 1/ Lod 4S5 i 9 (S Ny i Hlde « 055 oaul 090 ;3 SSP5_8.5 (¢4l 5|
ot ) odel Cusd 4 @l () Jpi) dlise nphe JB OS5 (le V¥ Lo aludy cniihe 5 oneS Ny
Ve IAY o L YYY Jlo puobod Yo )3 i o byl e dlndin aalllas 5)50 (o055 0] 09 53 ()b (oouldl el
o taslllae )50 ddlaio )d UMD i yiodee ATV Hlade L YA Jlo 4gili VY 9 QA Jlade L Y-YF Jlo 498 ¥
Fpbgisn o9a8 o) Jlod oz I (dblio 5 03)S Iy (ialS SSPS_8.5 (sn)liww poluslyy adlllas 390 0593 )3 i)l
o5 @bl 5 ol wgiz Jl s3ml A5 g oS5 08 ) S0 g Jlod il Slodes s Gyl 08 ) Jlodh (slaaiels
5 odel Cawd ar glaasl wlulp cal S5 GLL (Y = 7 JS5 & -z JSK8) b amlgs Joli | jguiS 5ps Jled )
ol olly o35 0] 0093 55 Lod e arldl ol sd ek g Lod ity g 48 onldl polie ity
503)S dgro Cuto plB)l Cuows 4y 9 03,5 iy 50l381 (SSP2_4.5) baws s> (545 )l & Cows (SSP5_8.5) wiliwwy (L&

Jlos gisye (15 5 5 5 o515 sl 423y ot slails dnplicnss Slolis)] 55 Jlo slagye b



JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin YZA

$liody (3 ool (ool lod aiviey (codldl ol (i en g go 00l iz 5 M (sloaald aile S 08
osl8l yiolly 5l odel Cuws @ ol olulyy 5 0 dnls gy gy (gt GRIFEN L wgie o gl 4 Cus
4 SSP5_8.5 (g1 ki (psluslyy )l o 31 S35 ol 093 5 hmgfy 350 ddlaie ;> aalllas 3,90 loj ojl 55 )k

3,5 Anlgs 11y LinlS SSP2_A5 gor i Canus

9SSP2_4.5 (slag: s bl (Yo =¥ o) 035 ol 2,93 50 Lod dinabins 9 AinoS oSl yonds' (0008 (i ) Jgoir
SSP5_8.5

Scenario SSP2 4.5 Scenario SSP5 8.5

Lod oS ¢ J8lus Lod digeS ¢ 5o Lod dpeS ¢ J8las Lod digeS ¢ 5o
—\&/AY WYY —\o/V¥ WIYA

Lod dmive ¢ 8l Lod i ¢ WS Tas Lod diius ¢ J8lu Lod i ¢ ST
AATAN a+/¥0 AIAYS \RYANS

SSP2_8.5 SSP2_4.5 (sl ;luw (wwlwlys (Yo ¥ —VeTe) S35 0031 895 55 Lod dionuiivn 9 oS o8] i Wigy (o yiiat

Scenario SSP2_4.5 Scenario SSP5_8.5

Lo e (sl los 4ieS 2l Lo jlaie gl3dl Lo e (sl Lo dieS 2l los jlaie igl3il
-/ .13 X —./ay V-5 V/aa

Lo dipsti (] lod dindy (slg! Lo jlaie gl3dl Lo it (gl lod dinbs (slg5) los jlade igl3il
YV/y-. YA/DN V/E Yv/oy YAAA V¥D

L W

a A 2 A " 2 a A n A AAAAan A
A A "' A “\ "' “ | |ﬁ | l" | ,pl “‘ "‘ AN 1‘\ fl ’}W ‘5 (“ \‘. ‘.y 19| \'\ "| IA “' '1‘ [\ | N | ‘| If“ “. ,“
3 ANAYANAY, [V ) | ITANARANANANINANANINININANAN, 11 ANANAWANANANAR,
" ANAN i 1 i B R I R a3
2 | f‘ilr A" ’7J>r""f',"|f [ ’V‘h AR ‘v‘l.\l"”‘w VYUV V1 < Yy
“ | l,‘ VYV ‘ J “ “ \ ' v I' y 1 VY \ul \J vUuyy ‘.‘ ¥ Vi) ’ l’ v Io \' V Vv ¥ ' Vv "
| i J
- '
ORSPRAPS ot e (Y =T vv-ﬂ-.)..‘,_..»,—.“ St .

TS e e el e

> 2 A A A AARARMD AAARA A |

AAAAD '\1 AAAAAAAAAAAANAAAN A NAAND AMANARD | L\

AN f | f | NI ARINITANANAVIVIVINININAY) 1NN l ! |

iAW) | HANANANAN] e ‘g T i “' t

3 1;:\ VRTEVEVRIA! | | llM‘Yl.h'TI\rrl"’t""“\v“ll‘“"‘“'“ RAINATATR ¥ VUV Cee
. | RIRR'RY ) v Y ) \ f A'R'R'R Vyvwvyvy v Y
= =\ “4i‘.x‘ AAARARRANRERARASAERN AR '
B N P Sust e S LR s T U S SR e

"|"‘|""‘y‘|". T'ATRATATATAY 'RTATATATATA! 5

D A it g (T TN R I P T o

e

B LT R DA

Pl

R NS bt i AT ST Y W e TN ) i st 3 S
B L S SN PR N Y

S il (T =T F2Tw ) ittt St m e~

L e et N

et e AT XN W e N ) it e St




Y54 Q) U 9 Obydio | (solaidl g clois] S piino 510 g (§lgs s Liw 3,555, b oyt ) o] i’ axfllao

Wl b 5 SSP2_4.5 bawg s (slags sl asly y1 9yl 5 Lod dianiegt clod isoS conldl polic i iy (5l 3905 ¥ JSUU5
CanESMS5 Jus (bl ys (V¥ Y =¥ +7e) Sy 35 aaisl 93 ,5 SSP5_8.5

4SO S0 EERL Sro'E e L1 SO0 SSS0'K 600

N BN
N LAY

150N
20N

vin! ot b

RO POt

Sy g R
AN s vt S Sl
~ - o SEAPL N L it Sy i

PLLE
e YT I TA

Ml
(= [E§ -“"' (=31
. S = 1D T X i \r A

250 a2 - 1% Sen hel Lo 258 128 - 230 - . L
’ ‘ = F T T = | Thoon l [ T e | 1 x 1 I o
| —  —  w— | — o
ELNTS ASYO'E BOCNE SO0'E SEN0TE SOTOTF
o . Y v 5 " .
& ‘ A5 SO0 x HENE g‘ A5°0'E S0en'E S50 K HOONE 2

BN
BN

R
WY

w &
=
u i
St i - St o o
R e 3 B
WRER AR et vy s ' WD AD Ul bt Sy i i N
P SETE T

-..*.a.;\r (0 g

— ikl

.‘“.Ll-.'h (V

pe s b

o4k w 14 o0 i [l
| = = 1 T T Then |
. — — o ——— —
E LU T EE s L OO
LML
—

:

!

e
=
&
e L
S a— | | —— e
‘ AR A o il Sl RIS AR ol Saky o Sl N

i il I

PN

——t

I @ [edlm—-" @

T L) 1% o o L0 e 123w w0 o s Lawie
- )} = &) T = =ik i k i I

ELTS A80'E SO0 Eallas LM SS™E COTNE




’f’fﬁf'o)la.d:f‘l 0)’.}:6}1}4«0"}!’“/}-‘? YV'

9 SSP2_4.5 Luwg s (g law asl y1 19,1 o3 digains cLod iaeS cogldl polic i iy (510,1nlo paoliad sl ¥ JS
CANESMB Jas poluslys (Y T3 —Y+7+) o355 izl 0,93 5 SSP5_8.5 ailissy kb

Loy s> slagsy )l (665,55 4 L CANESMS yixo Jao (psluslyy CMIPE 5155 5l ool s 4y (29,5 4 4253l

4l oS Wle s oyl j S (Yo5) —YVe+) 43 01l 0y93 el (SSP5_8.5) wiliwsy L3 5 (SSP2_4.5)
ol olo gl 5,5 Bl —VF/EF Jlade b Lo aieS J8ls )90 0] 095 ,3 (SSP2_4.5) (ggs,liw bl ool s
e Lalgl )5 (¥ sn olo 3ll (el o5 iles d)s FVFNA e b Lod atsaS st 5 ¥ 5V o oo b Lyl
o slo iz ) bl 95 o Jlad ) bt g Sy9n Alate > WA i V) o
Gblie jl lodes slagyizn g 5l 00 4l gz 5 (Jlad slaaiels J slaisn (p0)51) 058 4B (o9 9 35
F =l JS8) bl y90 0aial )90 53 Lo dineS odlil il b Jloinl 1555 (2l alen Sl 508 58 g 5y Jloud
Gl 3y ol do > +VO/F e Jlade b Lo dietiy (p 5 sl b b i 5l odel s 4 claasl e (0 - )l S
ol 3 CansST ole (gl 31,8 Ll +OV/ST Jaio b bod ,STas st 9 YYD Jlo slag b gl 53 zylo ol 3l
H9aS By5 Caix g o (S e olul il (bl sadllas 3)90 adlais )3 WWAD St YAV Jlo gl bl Juab
b S50 laisl ol alas 5155 Jlad | slagsisn 5 pOb] olimjss (slaplial 35be 555 0 g | slasise
ot e Sy J edel Cusd ay gl ululy (0 = @ S5 ¥ - o JS5) ale Lo it el el
Mo 595 ol 0)93 adllas 3)90 Sloj 0jly > SSP24.5 (gl bl Lod atieS oalBl 2ol (p 5t 5 (2505
VWY K9y posd Jlbe ol i 593 o] 0y93 jd Loy dludn (p S ke 9 opeS &l g 3,5 Ble FVVY Ky, s
ol 53 Ul il ol bt ol 31 ol Cuss s Slaaly Y Jyin) 39 (sroter BB s Ll 3,5 sl
de b YoVe Jlo Gole ¥ VYD Jlade b FV-Q) Jlo polgs VF (6l cud )5 &0 (5l Hlade duidun 593 0] 0,93 (o i
)5S e (o jluw (olwly t gl 3)ge dalate ;0 SMS o o e VWAY jlade b F¥-AF Jlo o)lo ¥ 5 VE/YY
Ablie {8y g (8 4aly )3 (0,515 098 ALl) g 9 (635 30 (Jloud jloses (sbyidh )9S )8 Jled I sy iz
b Jlsl job 4 o5 st Sy dlox 198 338 Jlod Sl (52l lagidn 5 5yl 058 4l ()8 deityiS g ||
3 pols Limgh 5l odel Cond 4 ol wlolp (0 - & S5 F - & S) b anlgd g gy (slasg BB )b ke
01 Limtas ole (S (SSP5_8.5) wlinsy i (sopylies 1 o3lil b adllas 3,90 (Fo5) =)o) 40 oais] )90
b Loy aieS cp i jlade o FoAY Jlo o) Juad 3 asili olo (gl o3 Sl doys =V /AV Jlade b Lod aieS
ald Wilo jouiS e Jlad > SliwnsS sblio | sla iy adllas 590 dalaie )d e uy i 5,5 Sl +Y+/QY
P19 9 3p8 Jlad lagise )3 0aiSly bl 5l 5 )51 GlaogS il 3 SliwdsS g aiipe Bblie thigu 5 (Mo
o JS.3) a5 sl 5, ey 1od e ol ol L o s 00 ey ol 53 3blis dlen 555 555
3,3 5l dmy> +YANA Jlaie b Lod diptiy oy i o ysShe son i oy a8 18l _e Iy cpl (0 — o JS F
b Laslgl (sl Vg olo 5 5,8 il +OVIES o b Lo atetiy Shis 5 F-5) o slag Juad 55 oyl olo el
09 aud) il bl jo 4 addlas 3,90 adlaie (glaisu ST yimgh D90 ddhaie p ol Cowd 4 YoV Jlo ;5 liaols
ol oy St AL 5SSl 55 0Ty (ol 5 198 o Jlad S oo (05T 5 55
g aixeS ST g JBlas K9y pos 5l ool Cwd @ ol w4 dn il (B — @ S F — @ JS5) b aalgd gydg, lod aiuty
i § S Lgy i e ()93 04is] 0)93 1> SSP5_B.5 (o9l 5l 03lits] L CMIPE Lo )l55 bl s Lo i
Joda) Wads ol i BB oL,S Sl +OINY Led a5 i 5 (pinS Vg pusd Hlade 5 0])S Sl +F/VY Led aieS
293 03] 0)93 53 oo g0yl ol o)l oorlBl el o Jlazol bty ) edel Cund 4 gl ululy g (Y
YoAY Jlo juoles ¥ AFY Jlade b YAY Jlo yuoled YO )0 Cusyi ay idgh D50 ddlaie )0 (1)L jlade didy adllas 350
ok ploul i bl p tasllae 390 ddlaie )3 el Cawd 4 yio duo YA Jlade L YoVY Jlo 4,68 V¥ o UYY jlado b



YV

A8 G 5 Obyhee | (solatdl g oolaiz] S i (5l puno (5 Lo3: yliaw 055155 b i) podl i allso

ol B g o el 53 (655 0 9 Jlodh w15 98 o Jlad (2l 10 o 250 sl Jlo )3 (o)l o aiity
by b D & SS9 — g JS8) 05 simlgs Lol 1y 195 5,5 Jlad ) 3l csloise 5 5, 08 458 (g6 e
9 CaNESM5 Jso bl )b g Lod i 9 4ineS’ oalll yolie cw yiw 3 CMIPE 5155 5l el cwd @ guls &
Cond & ol Lolulp (93 0au] 093 (gl (SSP5_8.5) ailivss L& g (SSP2_4.5) Ly s> (sla gyl 5l (6500
> adllas )50 555 0siyl 0y93 (gl bod ieS it 5 S Ll b dod atieS panlil el sty Sl ol
4 Lod oS (codlil jel)ly 9 390 algs 5 s (SSP2_4.5) lawg s> (s92)liws 4 Canns (SSPS_8.5) ailiwy (s (o0 )l
oS 1935 st Sl SliaunsS Solie 5 ol 5 5ol 055 ity elas 31155 SlhunsS Sl 5 VU slo e B
a clod i s 93 0a] ygd ,d Led aiutiy el jolyb (gl ond bl ola i wlelp ses S Anlgs
sl opl g9 59 amlgs il clasgs B S 4 (SSP2_4.5) (o4, cams 4 (SSP5_8.5) (64, y> oel cawd
5 ool Cowd ol 4 dngil 9 .30,8 daled 393 1S o ladle 3 1) ddllae 340 ddhaie cla iy ST eyldl
gy § d2 Walgs Ll Lawly do gl Cand @ Al (S oalie 3 0k Mo ()L el el 2l
o515 058 458y 55 pm 5 b sl 5 5yl oS 455y sk 4o 095 o Jlad ol 53 sl el sl

RPUIRTA PR U IS

9SSP2_4.5 (glags ylow (wlusl s (Y41 =YY 0+) 593 oisT 0,95 3 lod diuniont 9 dinoS mddl i (6308 o ybias .Y Jgu>
SSP5_8.5

Scenario SSP2 4.5

Scenario SSP5_8.5

Lod duoS ¢ JSlas

lod dinoS ¢S

[PRPHPCI EIRTS

bod oS ¢ ST

—-\¥/5¥

\PZALY

—V+/AY

ARYANY

Lod dlivn ¢ J3las

Lod il ¢ 5 1o

Lod i ¢ J8las

Yo/f-

ov/P¥

YANA

IN7Ate

SSP2_8.5 3 SSP2_4.5 clags luw poluslys (Yo 1) —Y Yo

+) 393 03537 2,93 30 Lod dieniins 9 dweS waldl kS W9y (Sl pi

Scenario SSP2 4.5

Scenario SSP5_8.5

Lo dieS” (glal Lod dieS (slol Lod jlade yiol3dl Lo dieS” (glal Lod diseS (slpsl Lod jlade yiol3dl
VXYY Y[y VIV y/Ay VIV ¥/vv

Lod dipig (sli] Lod dipdy (slosl Lod lade yils58l Lod dipdig (glal Lod dids (sloe! oo jlade yils58l
ARVARY ¥ /08 VY ¥/ Yo/v¥ AR




’f‘f“ifa)la.d‘uf‘l 6)’0‘6):{)401}'):!’ L«J,).&" \‘V\‘

SSP2AS s aaY o,L
tanatens
— i L LTI A

MMM sl
'ml VTV | T e

SONS M4 AU DJuwE JuTi BUPE JUPS Wi JUAL el sems  zusd S JOWE Gwest J0B2 M4 JOLG el 2w

SSPLAS bl o0 (Y oMY = YV e o) st w9 8,92
SEPEAS Lo allS 2L

LAARAAMAARAAAAAARRARALLE
”ll "‘l’l'“""'l!!‘!l'! IVIVTYVTTRVTRT HH -

4 I DOne RO ARe 2008 TN D

10 led &u§

0 ey

SSPANS ..:-\-»';1(" “ Y\ )..p-«._,-un 282

NS Las Aol el

mmnm|Hmmmmmnmu N
;]f ”H'”H””[””””””””””'“” o
3 ¥
i

0 AT S J0A N MR e ME o e M Dime A e L L L) v
SNPLAS bl o (Yo = YV e o) by aga 0,93
SSPE A Lo el WU

—

AAAAAAAAAAAAAN A AN A ARSI =
‘“"Vl""!l!l!l'l!‘lll‘lﬂHHHH'IHHHHHH

(=

m%

00e 2008 7o JOB2 0O FOAD JDAD PGUO FO0  P0BE  Stee

xm')‘l..ﬂ'o(Y 'l\ AR R ,J"'»U.ﬂf’ 282

) g plla

2000 J0T3 074 J0MH NTe J0M0 M09 3 0 A0 20D 200G N
SSPLAE olaal o0 (YR = Yo o) ot @92 0,90
SSPERS 5,U el

) o 3l

 xsrsks ._,.-Lalx(Y Ty ),_,....u.; eed ;a -
alisy (bd 9 SSP2_4.5 by s (slags jlw arly 51 (051 9 Lod Al clod dise’ soalBl polis iy S 1900 £ JSW



YVYV Q) U 9 Obydio | (solaidl g clois] S piino 510 g (§lgs s Liw 3,555, b oyt ) o] i’ axfllao

P L Lo N S0'E L

ik

e D o e
e b |
e datl e e o] SEFT-AS b St My o ot S
s -

A LA LY

. (-an

s (¥ LAY

. B (=

s
N

s 1% W Ed o T v.oou
P~ =k m— L= - i
— — —— — u
0" g
“M'OA L o

aN

£f

 aiasitannd Dot ad—
g Sy y L SN
NEPERS b et W Sl N AS ki Sany oyt )y
- v
pe O "g gyt (AT [ #W
-
- (= |:5|™ (=
et YA A e AL RA
%0 135 W 248 S The Lo0n 258 a1x% 0 280 s Ta 1,000
[ 1 I I 1 [ L 7 = =1 Ly
— — —_— I — —_— — —_—_— J
S0k = |, Gt ok . L O
— L > s . 1 lgi = 27 i) __“‘llh Ll an

Wt o pee

Rl
et T
et -

SEPSAS ok Shaeir vl WD LA N by - ety

e

- PO TR 7 ) (é

S - R

-

PO N (c

wr
Lty

28w i " 25 o0 The LU | M 13 " i e TN " oon
[ = = T I ! 1 8o (e =X == =7 T
— — — i — — — o
RS aoTw e satu'n GO

5 SSP2_A.5 by s> (clos liuw sl 2 (555 o Lod diguis clod ipeS _souldl jolis sintoteg (610 ,lodlo gl cloadidi .0 JSub



JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin YV¥

S5 4% g S
g (VoY =Y e5e) Soap osial )9 93 50 Ao Ax o 03l > il oS IS g oy (pldd oy 50 pols hmgdy
w8 Ll p e 9yl ol (i CMIPE )55 bl ) waldl s anlllae 4 (Vo5 =Y+ +) j93 o]
9> bl gl onl 3 .c8,5 plol (Lub) S0l (lid g (o0,0lgm Lo lojls y93 5l horius 5 o)lel sloosls
oy 93 ol 9 o5 oai] 0y93 95 (sl CANESM5 Jue SSP5_8.5 wiliph s 9 SSP2_4.5 husgis (g4l
Jae g g dalgs awgie S 4 slaldS sl jlisl &5 cul Cllas oyl ,Slo SSP2_4.5 Luwgas (g45liw 0
Sl oy 38155 o 4 YV ee Jlo U bl b o (inlS puw 5 39 dlgd a8 zglaw 3905 0 Y40+ Jlu U CO;
2y aw VV0 Ju UCO2 jlude 559 amled YU jluw S sl Liwl a5” 05’ o ol SSP5_8.5 wiluy L&
o g b elal o g Ll g Lo dinin g aeS Ll 51 (S Liags laaidl (YY) IPCC) ui anlss
wlaags ;1) S5l a8l s ol g bl aalgs 3l ST claoygd ;5 anlllas 390 ddlaie )d waldl yuss a5 a0 ol
2 35 ol Dyt 5 S o e Gl g 05 50 5098 Sl g Ol (slaas i (g5yslaS s )3 cubliS anlss
5 GigkiS M Cupe » pSmedd (ol gl Capde (IS 3 @ s G Gualy Lejls ol
anwgi ) ol e Sl g o8l Sl ablie ol oo soly el (6550liS slassl (> 58> (clae Sl
Abee (5y5kiS

O3S bl ol pl @Bl s adlllas 4y p3ls imghy 988 5l @)1 9 Gll )3 Bl s sty adllas 4 a257 L
ST iales 1 olie plo slaal b yols imgs 5l odel Cawd 4 gl by olen g Of &l s (CMIPB) i
J_.‘o'u,u?uu'..g‘) c(\\”ﬂﬂ) ul)Lio.b 9 dﬁgb)b} 5(\\‘") ub&o.!h 9 )yubw 5(\\‘:”) ul)&b 9 b)fl.u.& c(\\c") .)l.ﬁ..\o 9
Sty @l (2Ll 9 €8> (Rl coge Sl (gl ) glS (ngh by jl edlitel 8518 (oesliel 5 (b))
bl o0 ploul cla g 481 ouldl (clayiol )b (o5lo s Cou )3 b (LB o ingh zuli b dwlie ;> ol
9 b9l 2l hmgi 3 Lol il e ()ljBle 5 slallad (Gl g pole; ol oS idg G35 ey a3l
wloluw 53 (Lob) 15 0l oLad g (3,95l9m Lo lojlo waldl pois yixo (glav Jdo jg, (slmodly I odliul b &ilyqlgs 5,550,
Sl ) (o8l , o Jao YF 03l ol L ol .c8)S )1)8 oslatwl 350 (GOOgle Earth Engine) oy cov 5L e

A olil pols imgs 40 adllas yg0 Jdo loie 4 o] 51 a8 3 )65 (o3L5



YVO dby bd g OLsdo | solaidl g cloin! S piiico (sl pno (g1 Jliw 3519, U 3] putld] prti’ axlllao

&bo

ool 32 S ol 4 (S5958090585 9,00 Dluoguad yr aldl i Sl it (WYAY) Lppj b o g e «sablaes]
A DI (0V) VA lshax psle (02, ol g lol o olido 32 S

XY 2V (V) O (s (sl sla gy -l 55 weld] yusis lallln s (VF++) oding oo g (60 106 5S]

b o] ot 9 S olS oloyw 5l Sleis 59, (VF)) danl (gije 5 SIS lgtuel £ Jaade (syiban £l 30,

XO=F (A)YE s ydolip g Lilids ale dspuii D55 163)50 adlllae (SDSM) Juo jl oolézul

L ool g bod p pudlynss )tjgl;' (VYD) 50,8 cyrolys 5 pmedeste P Jle flasme o cCungdindjod furm ¢ ol yisesles
Y« sjsls8 500l pen dnng)l (Sla b a9 19390 (gadlllae) adddl (lag )l 5 o Jue okl pas (385 L
NV DAY ()

N VE (FR) VY lblis pole (oI5 liioe s tals cudlsly (RCP) (elbgy i Lol 1 ltass,
Yoo N O ol ol 5 o)l otio gy cale dppli (s pn Cubd 263)90 dalllas) w5

Sloslatol b olpl oy 50 el Sl d i ((WWAR) 9500 «Blyo o)l g dazmo o cCungdidudysd (s (g g0 50
NASF (V) V o lormo lybolio ol o cilisie slagy i cos HAICMB i a5 1,5 oliiog,
VIEY-VIFY

HELJTY n\:JUaA) L)“")b 9 Lod C,«.».Juo9 » b.,\.I.J L;o.\lﬁ‘ u‘)...uu ).ul) Wy (\\“ﬂ‘\) ).)T ¥ u.m,\‘pm 4@1)9.'{.;.».) ‘u.\.m ‘Lﬁ‘)‘”
PY = A V)Y o pple 5 lidlpn 4t Ao )b S s 4oy

(OYAQ) 5L g oMa g yloul ) WLL e ¢ laid g5 s o)l ¢ wanle 0,05 (& miiilgn fojquaio ¢ B6S fdobld ¢ wle
AYY

AVY DAY (Y) V8 o) of polio cliis NISTOR ol 5l ookl b oyuelyg s (o iy

ol glams olhys 3 Soye g (S9yd Jelss Lid S8 (VFrr) aabld ( SIS s gl (bdgrus (e 0, Slus
AN SNV (V) OY b (oldlis slo ging s (VYOO —IYAF) ,a80 dad Hles (b eeilpl &Y
XY Rl ‘ubwl )Mu cul).Q‘J ui‘;[é.toéuj M/} /}-‘5} ui,_g&fu.!ho .(\\%\/\) r«:LQJ‘ ‘)Bu.«»lﬁ 9 RS9 cb)l)’z).é

‘_;Lml.b) 9 u..i)L.o » u.»l.eg uwl.o)f )J‘ L;)L»w .(\Y"V\) Lo)JL ‘d)lb’.'jl 9 OL«J ‘ubbb HVC RSN f'nl.g{n cblj}Lﬁg‘é
XY =¥A (¥) 5 oo clblbro  ylas fdoo cpails oyl cadgs 5> oudbly)lun (oloysie Sy (ga>



JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin YV#

b 40g) 42bd ol ase odldl glajially o @aliless Il b5 (WWAY) Jole il g ilaae oblies] e S
NEO-YAD ((50) VY «sipydolips 5 Llis ale i (LARS-WG) Juo jl odlisl L Y- 11=Y-¥+ clo Lo

gyl 35 ol i alie 5 )b pliall S 6o ol (VF)) uome (ol 5 dgmumetass ((Jot jntesne

XD-YYY (YY)

\Y4 su.:ldé.o L;La’.é G (PGS > ‘_sLmJAA )’] o3l L u;’)'° ubub)bl Ou‘*’l 3O Lglg”.\iblg )aul ASg> LSJJ)l.g
NOY —VFA ‘(a;—)

2l b ogls Jod Jolgw (2lo)S glgel o puldl s 51 (VWAQ) olie cgolye g Alliul  Slygs NS cg39)50
hl byl (WYAY) puwl (shim iy 8 SLal o g s ((Sgmd {opmre (69 ks duwe fduds wdljzlune {asye (5 1S Tyne
(5 ol 16350 dllas) 3 cas s g Lod ( S,L el sl ial)l o i 5 (s5lwand > CMIPS gy o

stby)L.w U»L.»l 2 39)0.).2%‘)' )J)JT M9> ‘_go..\.lﬁ‘ k_)]).au—i) (\\c") )M).Aﬁl cmu.,LoLw ‘u.wl)J cuw')sy ‘ulf).o ‘u;"))'m
N0 -+ )Y cspped b dews doli_furd (S5 S cAizei 5 IPCC

adllas) ARE (sla Jue 3l odlatel b Lo g (5, o wal8l s 31 SL5yl ((VFe o) ol e 2)lj 5 A S ¢ o o)) a0
JY =YY ‘(A) Y ,u:‘/}ﬁ} U/’ub‘“’u’[‘b‘j“‘”})’ .(o[.;’;.}l.o)f 494..:0)5 ).oui AS9> 16390

Abbasi, F., Kouhi, M., Javanshiri, Z., Malbousi, S., Habibi Nokhandan, M., Babaeian, I., & Falamarzi, Y.

(2020). Climate change detection update over Iran during 1958-2017. Journal of Climate Research,
1399(42), 137-153. (in Persian)

Ahmadabadi A, Sedighifar Z. (2018). Prediction of Climate Change Induced Hydrogeomorphology by

using SDSM in CAN Watershed. Jgs; 18 (51):103-114. URL.: http://jgs.khu.ac.ir/article-1-2697-
fa.html. (in Persian)

Akbary, M., & sayad, V. (2021). Analysis of climate change studies in Iran. Physical Geography

Research, 53(1), 37-74. doi: 10.22059/jphgr.2021.301111.1007528. (in Persian)

Alizadeh, E., mousavi, H., Yarahmadi, J., & Faraji, A. (2020). Assessment the Impact of Climate Change

on Precipitation in Non-Observed data using the CCT Toolkit Case study: Daryan sub basin. Journal
of Geography and Planning, 24(73), 305-323. doi: 10.22034/gp.2020.10790. (in Persian)

Asakereh, H., Masoodian, S. A., & Tarkarani, F. (2021). A Discrimination of Roles of Internal and

External Factors on the Decadal Variation of Annual Precipitation in Iran over Recent Four Decades
(1975-2016). Physical Geography Research, 53(1), 91-107. doi: 10.22059/jphgr.2021.304776.
1007529. (in Persian)


http://jgs.khu.ac.ir/article-1-2697-fa.html
http://jgs.khu.ac.ir/article-1-2697-fa.html

YVV dby bd g OLsdo | solaidl g cloin! S piiico (sl pno (g1 Jliw 3519, U 3] putld] prti’ axlllao

Azizi, H. R., Ebrahimi, H., Mohamadvali samani, H., & Khaki, V. (2020). Assessment the Intensity of the
Effect of Climate Change on Groundwater Resources of Varamin plain using NISTOR index. Iran-
Water Resources Research, 16(3), 172-187. (in Persian)

Baccini, M., Kosatsky, T & Biggeri, A. (2013). Impact of Summer Heat on Urban Population Mortality in
Europe during the 1990s: an Evaluation of Years of Life Lost Adjusted for Harvesting, PLoS ONE, 8,
£69638. doi:10.1371/journal.pone.0069638

Boonman, C.C.F., Huijbregts, M.AJ., Lépez, A.B., Schipper A.M., Thuiller, W., Santini, L. (2021).
Trait-based projections of climate change effects on global biome distributions, Diversity and
Distributions, 28 (1). https://doi.org/10.1111/ddi.13431

Bukovsky, M. S., Gao, J., Mearns, L. O., & O'Neill, B. C. (2021). SSP-based land-use change scenarios:
A critical uncertainty in future regional climate change projections. Earth's Future, 9 (3).
https://doi.org/10.1029/2020EF001782

Castro, A.Q.; Yaneth, A. B.T.; Erick, R.B.; Juan G.L.; Jesus, G.R.P. (2022). Modeling the effect of
climate change scenarios on water quality for tropical reservoirs, Journal of Environmental
Management, 322: 116137. https://doi.org/10.1016/j.jenvman.2022.116137.

Cicerone, R., & Nurse, P. (2014) Climate Change Evidence & Causes, An overview from the Royal
Society and the US National Academy of Sciences.

Collins, M.; Barreiro, M.; Frolicher, T.; Kang S.M.; Ashok, K.; Roxy M.K.; Singh, D.; Tedeschi, R.G.;
Wang, G.; Wilcox, L & Wu, B. (2020). Frontiers in Climate Predictions and Projections, Journal
frontiers in Climate, 2. https://doi.org/10.3389/fclim.2020.571245

Erler, ARR., Frey, S.K., Khader, O., D'Orgeville, M., Park, Y.J., Hwang, H.T., Lapen, D.R., Peltier, W.R
& Sudicky, E .A. (2019). Evaluating climate change impacts on soil moisture and groundwater
resources within a lake-affected region, Water Resources Research, 55 (10).
https://doi.org/10.1029/2018WR023822

Fahiminezhad E, Baaghide M O, Babaeian I, Entezari A. (2019). Simulation of the effect of global
warming on the mean and extreme events of some hydrochemical variables in Shandiz catchment
basin Case study: The Case of the general circulation model CanESM2. Journal of Spatial Analysis
Environmental Hazards; 6(3):27-48. http://jsaeh.khu.ac.ir/article-1-2788-fa.html. (in Persian)

Farajzadeh, Manoochehr, and Ghasemifar, Elham (2019). Fundamentals of Climate Change and Its
Consequences. Tehran: Nashre entekhab, p. 435. (in Persian)

Feng, A & Chao, Q. (2020). An Overview of Assessment Methods and Analysis for Climate Change Risk
in China. Phys, Chem. Earth, Parts A/B/C, 117: 102861. doi:10.1016/j.pce.2020.102861

Feyissa, G.; Zeleke, G.; Bewket, W & Ephrem, G. (2018). Downscaling of Future Temperature and
Precipitation Extremes in Addis Ababa under Climate Change, Climate, 6 (58).
https://doi.org/10.3390/cli6030058

Gomiero, A., Bellerby, R. G. J., Manca Z.M., Babbini, L & Viarengo, A. (2018). Biological Responses of
Two marine Organisms of Ecological Relevance to On-Going Ocean Acidification and Global
Warming, Environ. Pollut, 236: 60—70. doi:10.1016/j.envpol.2018.01.063

Hamidian Pour, M., Fallah Ghalhari, G., & Reza Alimoradi, M. (2021). Evaluating the Efficiency of the
SDSM Model in Investigating the Consequences of Climate Change for Different Climate Zones in
Iran. Climate Change Research, 2(5), 1-14. doi: 10.30488/ccr.2020.248188.1023. (in Persian)


https://doi.org/10.1111/ddi.13431
https://doi.org/10.1029/2020EF001782
https://doi.org/10.1016/j.jenvman.2022.116137
https://doi.org/10.3389/fclim.2020.571245
https://doi.org/10.1029/2018WR023822
http://jsaeh.khu.ac.ir/article-1-2788-fa.html
https://doi.org/10.3390/cli6030058

JEeF AP0 lads 9 0,99 o 50 ydoli s 9 Ll pin YVA

Hejazizadeh Z, Zarei S. (2023). Investigation of Changes of Temperature and Rainfall Indicators in
Kurdistan Province Based on Radiation Injection Scenarios (RCP). jgs; 23 (69), 1.
http://jgs.khu.ac.ir/article-1-3015-fa.html. (in Persian)

Huang, J., Li, Y. Fu, C. Chen, F. Fu, Q. Dai, A. Shinoda, M. Ma, Z. Guo, W. Li, Z. Zhang, L. Liu, Y. Yu,
H. He, Y. Xie, Y. Guan, X. Ji, M. Lin, L. Wang, S. Yan, H & Wang, G. (2017). Dryland climate
change: Recent progress and challenges, Reviews of geophysics, 55 (3). https://doi.org/10.
1002/2016RG000550

Huang, Y.F.; Jong, T.A.; Yong, J.T.; Mirzaei, M.; Mohd, Z.M.A. (2016). Drought Forecasting Using SPI
and EDI under RCP-8.5 Climate Change Scenarios for Langat River Basin, Malaysia, Procedia
Engineering, 154: 710-717. https://doi.org/10.1016/j.proeng.2016.07.573.

IPCC, (2021) Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis.
Contribution of Working Group | to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change [Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N.
Caud, Y. Chen, L. Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K.
Maycock, T. Waterfield, O. Yelek¢i, R. Yu, and B. Zhou (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, pp. 3—32, d0i:10.1017/9781009157896.001.

IPCC. (2013). Summary for Policymakers, Climate Change 2013: The Physical Science Basis,
Contribution of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change In: Stocker TF, Qin D, Plattner G. K., Tignor M., Allen SK et al. (eds.), Cambridge
University Press, Cambridge, United Kingdom and new York, NY, USA.

IPCC-TGICA. (2007). General Guidelines on the Use of Scenario Data for Climate Impact and
Adaptation Assessment. Version 2. Prepared by T.R. Carter on behalf of the Intergovernmental Panel
on Climate Change, Task Group on Data and Scenario Support for Impact and Climate Assessment,

66 pp.

Isobe, M. (2013). Impact of Global Warming on Coastal Structures in Shallow, Water. Ocean Eng, 71.
doi:10.1016/j.oceaneng.2012.12.032

Jahanbakhsh Asl, S., Khorshiddoust, A., Alinejad, M. H., & Pourasghr, F. (2016). Impact of Climate
Change on Precipitation and Temperature by Taking the Uncertainty of Models and Climate
Scenarios (Case Study: Shahrchay Basin in Urmia). Hydrogeomorphology, 3(7), 107-122. (in
Persian)

Jiang, C., Shaw, K. S., Upperman, C. R., Blythe, D., Mitchell, C & Murtugudde, R. (2015). Climate
Change, Extreme Events and Increased Risk of Salmonellosis in Maryland, USA: Evidence for
Coastal Vulnerability, Environ. Int, 83. doi:10.1016/j.envint.2015.06.006

Karimiahmad abad, M., & Nabizadeh, A. (2018). Assessment of climate change impacts on climate
parameters of Urmia Lake basin during 2011-2040 years by using LARS-WG model. Journal of
Geography and Planning, 22(65), 265-285. (in Persian)

Khayat, A., Amirabadizadeh, M., Pourreza-Bilondi, M., & khozeymehnehad, H. (2020). Study
Temperature and Precipitation Parameters under the Effect of Climate Change (Case study: Birjand
Plain). Irrigation and Water Engineering, 11(1), 200-210. doi: 10.22125/iwe.2020.114963. (in
Persian)

Li, X., Clinton, N., Si, Y., Liao, J., Liang, L & Gong, P. (2015). Projected Impacts of Climate Change on
Protected Birds and Nature Reserves in China, Sci. Bull, 60. doi: 10.1007/s11434-015-0892-y


http://jgs.khu.ac.ir/article-1-3015-fa.html
https://doi.org/10.%201002/2016RG000550
https://doi.org/10.%201002/2016RG000550

Yv4 dby bd g OLsdo | solaidl g cloin! S piiico (sl pno (g1 Jliw 3519, U 3] putld] prti’ axlllao

Li, X., Zickfeld, K., Mathesius, S., Kohfeld, K., & Matthews, J.B.R. (2020). Irreversibility of marine
climate change impacts under carbon dioxide removal, Geophysical Research Letters, 47 (17).
https://doi.org/10.1029/2020GL088507

Lu, S., Bai, X., Zhang, X., Li, W & Tang, Y. (2019). The Impact of Climate Change on the Sustainable
Development of Regional Economy, J. Clean. Prod, 233: 1387-1395.
doi:10.1016/j.jclepro.2019.06.074

Luo, Q., Li, S., Guo, Y., Han, X & Jaakkola, J. J. K. (2019). A Systematic Review and Meta-Analysis of
the Association between Daily Mean Temperature and Mortality in China. Environ. Res, 173.
doi:10.1016/j.envres.2019.03.044

Mirakbari, M., Mesbahzadeh, T., Mohseni Saravi, M., Khosravi, H., & Mortezaie Farizhendi, G. (2018).
Performance of Series Model CMIP5 in Simulation and Projection of Climatic Variables of Rainfall,
Temperature and Wind Speed (Case Study: Yazd). Physical Geography Research, 50(3), 593-609.
doi: 10.22059/jphgr.2018.248177.1007156. (in Persian)

Mirshekaran, Y., Kakapour, V., & Zarey, A. (2021). Assess the effect of climate change on precipitation
and temperature using AR4 models (Case Study: Gharasoo Basin of Kermanshah province). Climate
Change Research, 2(8), 23-34. doi: 10.30488/ccr.2022.319044.1061. (in Persian)

Mirzaei, M., Lawrence, B., & Samani Majd, A. M. (2021). Climate change of ZayandehRood watershed
based on IPCC scenarios and Koppen-Geiger classification. Journal of Urban Sustainable
Development, 2(5), 23-37. doi: 10.22034/usd.2021.696816. (in Persian)

Mishra, A.K., Singh, V.P & Jain, S. K. (2010). Impact of Global Warming and Climate Change on Social
Development, J. Comp. Soc. Welfare, 26. doi: 10.1080/17486831003687626

Mohammadloo, M; Hagizadeh, A; Zeinivand, H and Tahmasibipour, N (2017). Evaluation of climate
change on temperature and precipitation trends in Barandozchay watershed, In the West Azerbaijan,
using General Circulation Models (GCM). Journal of Geography Space, 16(56), 151-168.
http://geographical-space.iau-ahar.ac.ir/article-1-1164-fa.html. (in Persian)

Mohammadpourkhoie, M. M., & Nasseri, M. (2022). Evaluation of Unstationary and Extreme Value
Patterns of Precipitation over Iran considering Impacts of Climate Change. Journal of Climate
Research, 1401(49), 131-148. (in Persian)

Molodi G, khorani A, moradi A. (2016). Impacts of climate change on heat waves in northern coast of
Persian Gulf. Journal of Spatial Analysis Environmental Hazards;, 3 (1):1-14.
http://jsaeh.khu.ac.ir/article-1-2541-fa.html. (in Persian)

NASA Center for Climate Simulation. (2021). NEX-GDDP-CMIP6: Bias Correction and Spatial
Disaggregation (BCSD) Technical Note. Retrieved from
https://www.nccs.nasa.gov/sites/default/filessNEX-GDDP-CMIP6-Tech_Note 4.pdf

NASA Goddard Space Flight Center. (2020). NEX-GDDP-CMIP6: NASA Earth Exchange Global Daily
Downscaled Projections based on CMIP6 [Dataset]. NASA Earth Exchange. Retrieved August 2,
2025, from https://data.nasa.gov/

Nazarenko, L. S.; Tausnev, N.; Russell, G. L.; Rind, D.; Miller, R. L & Schmidt, G. A. (2022). Future
climate change under SSP emission scenarios with GISS-E2.1. Journal of Advances in Modeling
Earth Systems, 14 (7): 119-125. https://doi.org/10.1029/2021MS00287


https://doi.org/10.1029/2020GL088507
http://geographical-space.iau-ahar.ac.ir/article-1-1164-fa.html
http://jsaeh.khu.ac.ir/article-1-2541-fa.html
https://www.nccs.nasa.gov/sites/default/files/NEX-GDDP-CMIP6-Tech_Note_4.pdf
https://data.nasa.gov/
https://doi.org/10.1029/2021MS00287

’f’fﬁf'o)la.d:f‘l 0)’.}:6}1}4«0"}!’“/}-‘? *A.

Onozuka, D., Gasparrini, A., Sera, F., Hashizume, M & Honda, Y. (2019). Future Projections of
Temperature-Related Excess Out-Of-Hospital Cardiac Arrest under Climate Change Scenarios in
Japan, Sci. Total Environ, 682. doi:10.1016/j.scitotenv.2019.05.196

Ozturk, T., Turp, M.T., Tiirkes, M & Kurnaz, M. L. (2018). Future Projections of Temperature and
Precipitation Climatology for CORDEX-MENA Domain Using RegCM4.4, Atmos. Res, 206.
doi:10.1016/j.atmosres.2018.02.009

Pouyanfar, N., Mozafari, G. A., Omidvar, K., & Mazidi, A. (2022). Trend of changes in pistachio plant
chilling need and its prediction using SDSM model (Case study: Yazd). Journal of Geography and
Planning, 26(80), 60-45. doi: 10.22034/gp.2021.45642.2827. (in Persian)

Rathore, P.; Arijit, R.; Harish, K. (2019). Modelling the vulnerability of Taxus wallichiana to climate
change scenarios in South East Asia, Ecological Indicators, 102.
https://doi.org/10.1016/j.ecolind.2019.02.020.

Salimi, S.; Martin, B.; Miklas, S. (2021). Response of the peatland carbon dioxide sink function to future
climate change scenarios and water level management, Glob Change Biol, 27.
https://doi.org/10.1111/gcb.15753

Sarabi, M., Dastorani, M. T., & Zarrin, A. (2020). Investigating Impact of Future Climate Changes on
Temperature and Precipitation condition (Case Study: Torogh Dam Watershed, Mashhad). Journal of
Meteorology and Atmospheric Science, 3(1), 63-83. doi: 10.22034/jmas.2021.278862.1129. (in
Persian)

Sobhani, B & Safarian, V. (2024). Obviousization and estimation of climate change in the coming years
of Iran. Journal of Environmental Science Studies, 8(4). Doi: 10.22034/jess.2023.393740.2007. (In
persian)

An Overview of CMIP5 and the Experiment Design, Bulletin of the American Meteorological Society
(BAMS), 93 (4). https://doi.org/10.1175/BAMS-D-11-00094.1

Thrasher, B., Wang, W., Michaelis, A., Melton, F., Lee, T & Nemani, R. (2022). NASA Global Daily
Downscaled Projections, CMIP6. Sci Data, 9: (262). https://doi.org/10.1038/s41597-022-01393-4

Wang, X. L., Feng, Y & Swail, V. R. (2015), Climate change signal and uncertainty in CMIP5-
basedprojections of global ocean surface wave heights, J. Geophys. Res. Oceans, 120 (5).
https://doi.org/10.1002/2015JC010699

Wang, X.; Hou, X.; Piao, Y.; Feng, A & Li, Y. (2021). Climate Change Projections of Temperature Over
the Coastal Area of China Using SimCLIM, Frontiers in Environmental Science, 9:
https://doi.org/10.3389/fenvs.2021.782259

Zohrevandi H, Khorshid dost A M, Sari saraf B. (2020). Prediction of Climate Change in Western of Iran
using Downscaling of HadCM3 Model under Different Scenarios. Journal of Spatial Analysis
Environmental Hazards; 7 (1):49-64. http://jsaeh.khu.ac.ir/article-1-2741-fa.html. (in Persian)


https://doi.org/10.1111/gcb.15753
https://doi.org/10.1175/BAMS-D-11-00094.1
https://doi.org/10.1038/s41597-022-01393-4
https://doi.org/10.1002/2015JC010699
https://doi.org/10.3389/fenvs.2021.782259
http://jsaeh.khu.ac.ir/article-1-2741-fa.html

