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Climatic model simulations indicate that global temperatures are projected to
increase by 1 to 5.5 degrees Celsius by the year 2100. Given the significant
implications of climate change, it is imperative to acknowledge this phenomenon
in order to develop targeted strategies for mitigating its effects. This study
employed the Kendall tau method to analyze trends in climate change, and utilized
the Analytic Hierarchy Process (AHP) to evaluate criteria influencing urban green
spaces. Consequently, the Green Space Adaptation Index for Sabzevar City was
calculated for the year 2040. Changes in urban green space were assessed through
satellite imagery and the Normalized Difference Vegetation Index (NDVI). A
notable decrease in green space area, coinciding with urban expansion during the
study period (which aligns with the historical period of climate models and
observational data for Sabzevar), was observed. Furthermore, projections indicate
that the increase in temperature will continue with greater intensity over the next
decade (2021-2030). Subsequently, the per capita urban green space was
calculated. The analysis of climate data suggests that the development of green
spaces, commensurate with climate change, could play a critical role in enhancing
the resilience of Sabzevar City to climate change impacts. The implementation of
climate-responsive green spaces and their management could reduce greenhouse
gas emissions while fostering a more conducive environment for human activities.
However, due to urban sprawl and population growth, the adaptation capacity is
expected to decline from 0.48 during the baseline period to 0.32 in the 2021-2030
period. A total of 15 indicators across four criteria—cultural, managerial,
technological, ecological, and botanical—were synthesized using ArcGIS
software, based on importance coefficients derived from expert evaluations
conducted in Expert Choice software. The findings reveal that 26.9% of Sabzevar's
urban green spaces exhibit very low adaptation capability, 39.5% show low
adaptation, 14.4% are rated as medium, 8.7% as high, and 10.5% as very high.
Consequently, it can be concluded that 66.4% of urban green spaces in Sabzevar
are characterized by low adaptation rates, while only 19.2% demonstrate high
adaptation capacity, with 14.4% classified as medium. Overall, the results indicate
that the adaptation rate of urban green spaces in Sabzevar is currently inadequate,
particularly in the context of the escalating challenges posed by climate change.
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Introduction

Urban areas are increasingly influenced by climate change, particularly through rising
temperatures and declining precipitation, which present significant challenges to the quality
of urban life and environmental sustainability. Sabzevar, a city situated in an arid to semi-
arid region of Iran, is undergoing marked climate shifts that jeopardize its ecological balance
and urban resilience. Green spaces are vital in mitigating the effects of climate change, such
as the urban heat island phenomenon, while also enhancing thermal comfort and
biodiversity. However, the existing urban green infrastructure in Sabzevar appears
inadequate to address the accelerating impacts of climate change. This study seeks to
evaluate the effects of climate change on urban green spaces in Sabzevar and to propose
adaptation strategies informed by climatic modeling, remote sensing, and spatial
interpolation techniques.

Materials and Methods
This study utilized a mixed-methods approach that integrated climatic data analysis, remote

sensing techniques, and field surveys. Historical climate data spanning from 1997 to 2017
were subjected to analysis via the Mann-Kendall test to identify trends in temperature and
precipitation. Future climate projections extending to the year 2030 were simulated using
Coupled Model Intercomparison Project Phase 5 (CMIP5) models under the Representative
Concentration Pathway 8.5 (RCP8.5) scenario. The Normalized Difference Vegetation
Index (NDVI), derived from satellite imagery, was employed to assess the dynamics of green
spaces over time. Spatial interpolation techniques, including Kriging, Inverse Distance
Weighting (IDW), Spline, and Thiessen polygons, were utilized to map variations in summer
temperatures across the urban landscape. The accuracy of each interpolation method was
evaluated using root mean square error (RMSE), mean absolute error (MAE), and mean bias
error (MBE) as error metrics. Furthermore, Geographic Information System (GIS) tools and
expert surveys were implemented to assess the current adaptive capacity of urban green
spaces.

Results and Discussion

The analysis indicates a significant warming trend in Sabzevar, characterized by an average
temperature increase of approximately 1-1.5°C over the past two decades. Projections
suggest an additional rise of 2°C by 2030 under the RCP8.5 scenario. Precipitation trends
reveal a notable decline, which contributes to heightened drought stress and diminished soil
moisture availability. The analysis of the Normalized Difference Vegetation Index (NDVI)
reflects a gradual reduction in vegetation cover, particularly in central and lower-altitude
urban areas. Among the spatial interpolation methods employed, Kriging exhibited the
highest accuracy in estimating summer temperatures, as evidenced by the lowest Root Mean
Square Error (RMSE) and Mean Bias Error (MBE) values. The adaptive capacity of urban
green spaces was evaluated using a compatibility coefficient, which decreased from 0.48


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4 ]

GeographicaliSciences

PrintISSN: 2228-7736 Online ISSN: 2588-5138
hﬂ:ps:,’ /] gs.khu.ac.[rf

[@] JournalofiAppliediResearchesin

Kharazmi University

during the baseline period to 0.32 in future projections, thereby indicating an increasing level
of vulnerability. These findings are consistent with prior research that underscores the
critical role of climate-adaptive green infrastructure in arid and semi-arid urban
environments.

Conclusion

This study underscores the pressing necessity for climate-adaptive urban planning in
Sabzevar, particularly regarding the development of urban green spaces. The current per
capita allocation of green space is inadequate to address the challenges posed by rising
temperatures and decreasing precipitation levels. Implementing strategic adaptation
measures—such as expanding green space coverage, incorporating drought-resistant native
species, and employing resilient landscape design—proves essential for enhancing urban
resilience. Furthermore, the integration of climatic models, remote sensing technologies, and
GIS-based analyses establishes a comprehensive framework for evaluating and planning
adaptive green infrastructure. Future research should prioritize long-term monitoring of
climate trends and the efficacy of green spaces, in addition to the formulation of policies that
promote sustainable urban adaptation in response to climate change. However, due to urban
sprawl and population growth, the adaptation capacity is expected to decline from 0.48
during the baseline period to 0.32 in the 2021-2030 period. A total of 15 indicators across
four criteria—cultural, managerial, technological, ecological, and botanical—were
synthesized using ArcGIS software, based on importance coefficients derived from expert
evaluations conducted in Expert Choice software. The findings reveal that 26.9% of
Sabzevar's urban green spaces exhibit very low adaptation capability, 39.5% show low
adaptation, 14.4% are rated as medium, 8.7% as high, and 10.5% as very high. Consequently,
it can be concluded that 66.4% of urban green spaces in Sabzevar are characterized by low
adaptation rates, while only 19.2% demonstrate high adaptation capacity, with 14.4%
classified as medium. Overall, the results indicate that the adaptation rate of urban green
spaces in Sabzevar is currently inadequate, particularly in the context of the escalating
challenges posed by climate change.


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4 ]

Lc‘ s LI
TOAA-O\TA s &~ L YYYA-YYYS: e
o

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

A

{ s
U’;;’.h s

(g Jeds (6990 A5g0d) (6 3t Jamw sLaS (6 ) 5lw pg 3 9 (oSl Ol iy

T Sl dbles e ET sunize dexe ! (lo dses

TRl 09 it ¢ 0wl SI3T oURESS (ylg yooid 9Ty ((5 e (5323000 32 3 Lidlyir (5 55 (Ggmmials )
h.salehi2430@gmail.com :asbU],

Ol eylg s o oS! ol 3T oliits 0319y 0219 c(6 ;o (539 ydoli 3 9 Ll y2> 09,5 L oliw! ¢ ghumnn o 85 .Y
Motamedi45@gmail.com :aellb |,

Tl o9 it <o awl 3131 SRS ylg youid g (5 e (532 340L 2 9 Lidlyier 03,5 sLuidils Y
Mafi@ferdowsi.um.ac.ir :aobb|,

ouSy

Alio oledb|

o203 055 lod Yer JLu b a8 cubils jUASl g5 o0 (coudBl Juo (6 5lwannls (poll
Ol €Ll 8l pds’ gaoly @ azgi bl Jul381 o1,S il 4z )0 B/ G
bl oo oo aimno o I ST B Gl P (g5 ! (il yakiie 4 ousay
98,5 51,8 (bl 990 JIS (po (g 3l ooliiwl b Bl puondd Wiy (o) 2 S
&l o $LaS 65w (a3 Lo s SLAS 2 Y g0 ool Sl Lo sLime 4 a2 g3 L
3 oolaw!l b (g bt uw GLad ol puti 09,8 dcwilono Yo add U lg i pos
oo slad Cawg pals b )5 41,8 oL 5510590 NDVI ozl g slo,lgale polai
Sl ovdlie BB by d cw)y 0590 0593 5O (G 3 03900 (g yiwnS ol podd
ool 5 (onll (sla e (25U 0390 1 ukaio 45 axdllan 3 )30 (530l 0593 (b 2)
and 10 Lo gul38l oold (LS cwyp op] cyuizrod (Alb oo 5l 3w ol Jloalice
duwloo 43 pluBl say 5 y5 .8l wplgs Aol (g it il b (YoY)-Yo¥e) ou]
(ol osls w3l Jolo il 4 asei b .aud S (6 e e LD Al
b olgm e 65w S 50 Wilgi o0 ol yudtil b cewliio o sLS Slon
Ol yunti’ g B b 51 5l s LAS 31 ool Lol Alols (6 5 g0 uils o8l puuts
el g ludl 6l gy cuwln oudBl g 35 0 SIS 35 oy el C)T
31 63w o ooz wlsy ol a0 9 e (SN oy 4 Az g3 05 lusiso w18
A yo el wales Bl Ye¥- Yote oy98 50 oYY & (4l oy98 49) +/FA
39 g (S el o SLAS (65155l (5l 50 W80 g0 (Ui LS ol Legorro
Ol (]380 W9, b axlgo 53 5050w (ylime o2l 9 9510 518 (ellaol Conidg

ol s ol

:lio g4

gy Al

uél.j)é (‘;S.’.)U

AR RVARVAYA
165k &b

AR AR
sy &b
NZORR:

VE- [ FIYE
:ngi )W' é{)b
AAEAZARYER

o §lgunls’
e glLAS
e a9l (61550
lgrw
JIS oy
«sloylgplo pglai
(855l

.NDVI

Wgad) (4% o SLad (655l pg3) g conl8l Sl s (VFF) dllie ( Sle g e (gieine e ¢ o alwl
Fer-fry V) Yo w2t psle g0 Sldd (lore e 6090
http://dx.doi.org/10.61882/jgs.25.79.4

@0l

BY NC Ulf % 9’ ©

Ak‘)‘).etj LS‘))‘?’ olKisls :J..i‘aU



http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

IFeF ol VA 0,lods orely g Comw Jlo (bl pi pole (60,0,0 Oliini 4y pi Fo-

dodilo
Sl a5 5 yebas il oo ;oS b ooy bl 5o Silotiusw & j90 0 o] Gl pled a5 ol oduzmn olad 4
LEYA Yo VN Jaie) 098 oo i S5 50 JISCS1 sloy | el degomxe ol 152l 5l plaS 0y DL

il ol a5 (etined gy 9B 5 Samex g Gllil alez I (i QMBI S| ey 6508 LA
Ol B gl aeg> 5 lajed )0 gl50 5 EL (635L 5 Lo e SujelsST Jolas (538, Caws jl sl slaiz 5 (goladl
(S3l3l g 50 9 Ny (g Ol a5 Bas 4 aS 09y (55l ST g el (S 9 S Ol e (sl Alins
90 VooV Jlo 5l el cnl 5o e (gldd Gliee (ot Conajlaz O )ljg el Ly il s slalad oldl 5 Lad>
Slosbe S bawgi 03gp (b el Joro sow ol aiile (ploogy  plonil o ar &ty (liee cnl ol (1330 40
3990 £555 5 w8 b oyl 53 OV Y+ - YRCIL) 358 0 0,0l (5,00 48 Slaitay 4l g 350 5, Ken b g0 pué
Ho lojls Cnyjlanmme (g9 5l oads (eend (a3 Lh b annliie )0 585 58 (gl a2 VY BV (i s (gld il s g
POl b bt Gan s 09s0 e $LA8 350 o e (FA NYAZ ldsns) wdlbioo oo yie YO U Ve oo
oo alspgl Lulyd 950 5 oo 0508155 5 (o S 1l 5 (32,8 amaSTie0 i 10,5 40D 1 9,50
St BT Lojyel g OB aaal S 2l 5 ook iale 351 6 T sl 8l amg)y vgge oo (Sogll ials
ke 3 (orwlin (S oo ladal p o el 490 5 (9%0nl drwgs Sl g sw (SLaS Sute Slas SIS Coeal
FF ATV (s lhae) 55,5 oo Ll 5 (>hb cuags ol b ablie jshiie 4 b g

w0l Gl Corse Cales o a5 wil o GlalS slaglE Galise glgil 6,050 Al e 43 shead] Hol> b o
S s dxwgi o Jhne Sy olgie 4 lgmgol Sliess Gl (V- VFN L Sen 5 5510) wl walys asj 0,8 (sleo
Jie sl el 438,515 (e 510,55 5o 425890 (ol 5 (S igobatdl - golaiz] Blos oo jlamo
Y e a6 YA+ Lo 5l ey 60,5 exbae sles wms o Lt Al 6,50 S (sl Lo e oy
anlgs il é‘;‘sﬁb FYUVA VYo Jl o Yoz S b Oele g sl olial el)f‘s’;.;u 4>,
a0 Vool 8 0 Yoz oo omlB¥ 5l S e sl Sal, jo alasde LB slocd iy 0szg L s> .l
Sladg g Sk Gibe,S b OFY Ve VE o o g D) ol walys &) Lo mlidl s b g oS ule
Sy Sudgame Silo b gt S walyS Jatee bl I e Ol St aes g S bl )0 (s5)las
Olyss 51 30 Jasroan ; Mo (OY VAT (LS 5) 045 wale> T ooyl 6l lan slos ioli8l g O milie
ol e nSU et Glalaze Glalb il aals JLis 4 53]y Cumer Gl aS pi 28,00 5 0D 5 (ol
oy o0y 5 e Ghale,S Azt )5 a5 3l sla Lo o bjed (slen glos bl el 00,5 e (sLiab &l s pela
Ol a8l 5,5 05 g danme (30,5 S wiile 5l ol ilgh azes 1o (il s gl 4 5l e oS
Dl g i gt 5 S (VY YAV L lolis) Canl ools al33l 1) Gludl 5 g, 5 (oo Cuiio L3 dlgo S S
hlegd (WSl (S0 ilatinge ln wedgm Gladpal; & asloden 4295 &9 60ed (SN ol EMSaw
~aaliy g e ol oS g o o5 e Compjlazme aiile o gt o 3858 Jalse s o el 4l oY
Capde I8 b (S owisle Jelge ;500 (SlouiiS i 5 oanlid Il a5 npe Jlow Jale o 08 3
Sl Il anss 5 s 2

J Sadaes 5 Sas sblie 1 0hgh b loolEessS jo ol (A 5 Cosal jrw slad g9050 e o0l 5
A 53 sl g a6 yaaln (ASE 4 b el (393859, by Sljlge 1) e Cnl b oS Sl 1555 1 (Slotg ol

! Abdoli

2Yang

3 Houghton et al
4IPCC


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

FO) OLSeR 9 (2o | ... (g0 jrow (5L ()Tl o5} 5 oSl s

5 ol @l 1alS o (omacan (Sogll (al8l o jpd dndle Coons 4 ol %S 5 2lioble Gl 28,8
S s 5L oSl RIS Caslyl s (Mol e g2 0] 3 g el ilisee GbLis o (Bl s oS
2 e Sl el S 2l gl 6 ol e 5 e el Sl e n e 1 O Slarmss slacs s jasli o
S Bly loonsay 5l (o plgie 4 aws oo LSS ) 0l las Sl (350 aF e slad bl oo Loyl EL Sbx]
G SoaST lgie 4y alides gl wlide [0 a5 S L ol e jo ol b adien Ll a5 ol Ll (o
Siotebiy gy (nl 5l g oo gmime prw slalad ( § et )3 g 0o byl Sl (5l sleizl g (59055
O P Ol @l ygiS ST 50 Lol I j0 el pdilolizl g 55,0 500l S )L g gl glgil arwg gl anlie
Combge e 4y g Can s 002l ol 51 55 ol )5S and T olie 05aS s (sl odiiSgama ale
A oo St aes 5 Sas ol sl )] pliel (isu (Jled oS0 Sis anyeS 0 6518 5 el oldl i
Sl oniz oy pRalS Caled o 5 Cusby Gl s Les (2alS L e (sLa8 I ail e Ll oo slse 9504 5
o slad o9 sals She g0 Lazme (55ll Coled y0 g Mg Giale] mhaw <51 0 Slly, (halS ien 4
o Sogll ogllaols S (302 (et 515 192 (Soll Grals” (T liltal 51 (S g ol olaizl slocabo 5 0 505 50 (654
S ool puals yo o] (Janomacans 5 slos 515 oy ) an (sLid (slod S5 e 53551l 51 (o (S sl il oo
PV AYAY (g)lac) ol e a4 o jpds it gloas,y s glolad ool cel cii> jo aS cuwl (00 slen

O b @l g ol Sl alb oo Lt el ofag bl (S5 5 (63515585 dnngi g 0y ey
Sy bl anwgs o paly oloml g OASAs &3 5o 1, Loyl (LSTLo 5 by oo o3 UGl g alisee psle 51651 o e
SLogon S L sl oo oo 5 (ol lie ol dacslosed 13551 08l Chnl g Coslanme b (Ko
sloaiulss b sl on ity 50 Loj g jrwym gloolfcisSn (ils Glp 1) plignd slapl)l ole 5 580
P38 5y (PR gSw Gblie jo Lad 4y iy Jolad o wiils oo Gloj (45 Oy 4ol anled sl et
LV YD o oollo) aiylas iy o5 | ailate mhans 5 (6,0 35T p0 olSslr o (iS5 a5 0iiS Jac

AT )0 W e i el cpladdlas a5 cul 598, Glul)s Gl Comaz yy sle gl dax 150 g 4l
S S 5 S e Copmar Wiy L 030l (Jy 1l 0392 (lsl3 DIEL b plo5 g 55y 2 sl 51 (5l il
P90 iy S0 Sjlilednr g cslio jo (SLAS ail s (23ls Sl e )l S0 4 (soges jow slalad § Sl
|

2o 0 S (5 5ion S pdycaml 5l 55k 0gaeS g St aas g St 3blie 10 655,18 S0 @ 5 jlgiem b
G rS 4 Gl 5B 5 ted 6990s 9 (Bl drwgi 9 Comez (1933059, S wazgi b g allioe Ll Gl 0l Bble
59005 5 (soeldl Dl i b (6,5l 055> 50yl (o) p 5 adllae Wil (S CeleS (o YU Cuz e slaS
oS b O Sl 5 48,5 118 ) 19,50 asly (53,90 Aiged lsie 4 WIgi oo IV 5 il oo O e e 5 (501
@ 098ls, sl 5 SiSaes 3 S Al jo 65,18 s el ul il HeiS alie Lyl b gble ple a4
$lad i azye )55 Gl pledel) Jlis 4 b JloSis 5 porldl Ol 4 az g b o aas 5 o LS
S 505 psS adle 0 a8 (5,585 lawgle la el Gl (o Ol &ls 50 4 s conlil Dl yess (b e
Slp o9 s 5550 553 Wilgi o lnl slajed ple b SITEl p i b casl 0008 )5 @Bly (590, oLl 5
9 P 5k 9 sloime e (5338059, S ) el &jle dlts by patie job 4 (ile 4 all Jlaisjse hegh
b )Sal; 4z 5,18 9929 o sLaB o)y 2 G0z (orile (lyie & &S (codBl 1S g 51 g e (SLAS Ay 4 G0
o8l Slss Gl b )5k 53 Jlgran e (5LAS ol 5 31 S92y (ool Dlpsi b 6)B5Le sl (2l


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

VFeF Gl VA o)lads ozl g Connwr Jlw (2 bS]tz psle (6051) 1 Oliini’ g pui Foy

sl zoly az 5 wsd o3 6,55k ol & wilaiuilyy am ax b lay, 6 slaolys g ayle sl g 0 ) poe Sowl=S
)5 0525 ol G taS 5 e s glad Lio (sl Jlgres zeen (2o sl soleiiiny

o8l Jolss 5 (Sl 9,95 w0 e 3l A wir oS Cunl pRLEES n Cundy SO plgie & ldl s
Ol cde ay ongay cpliams oo plas |y aalidl 4 Biles e 0,5 Oyl az 0 Jawgie a5 ISCE 4 sl ouls e
a5 BB el sy B 53 s 5l &1 (g (6L 1 (5l Bl s ynadl s (SIS slaylS il
b g ansdd 0,8 j0 ol 5 cile ax 0 IV | Lo glea Lawgo Julidh e 8l sy e o Jb 5! slags lw a5
o8l Sllwgs a5 0555l (ol ol @8l 28T 03] o LT SDaeaids g DawolisS wlide jo a5 009 Slez w8l slo
Iy oo 97 st B jeb 4 Ll glacodled alinds Jlusw b o s PBolay Solss Saeals 9 SawelisS
g 2 g o8l o8 Gl 000 8 ey e ol 25 A e GlAlS a8 S e jialidl g cols s
ol 3l g a8l slo sl )l Sl olals o8l sy Lol aadeie (YANYAY () ) San 5 jlganel) dons 7, Sk
o e 55 g (JloSKias aibe gus sbaslaygy ial8l L g all atils e Ol Sl slaidl 5 Cass an jlae
258 Sl @iy iy (8 g

2 (Oleogasr plo b g (Kb j0 s gkl slogygesl 5l ooliwl b Jlielgiear) Laseis bl s 4565 ,0
b Jlo bos) oYsb 0,98 sl crizmen g 09 Jool> Sludl slacdlad 51 L g 00g canlo a5 loj Job 5o lamgos]
AYF AT Slgo,S) ol alils aelsl (i

a3l S 5 S S5y 2 sl slacdlad 15T Cou auitas i b pitons ok 4 oilll Sliogas 45 (6 i
Sl yows 5 il pue (5,55l 5 0Bl is S50 alS jo alilyl oo el Conyo Glacinlin 10,8 O g0 Sl
Sleladl aisy sgun 1) sloixl g golaidl mdle plu a4 olowws g 88 mals (goladl wls ) Laas ¢ Jleil glos g0
iled ol )8 s Slall Coons &y 985 01 Foaw Sz 1) (6 9 S oo )8 Wllg oo gt 0l (6l 00035
50 yeS oan] sla s aS 5 5bar il S Bawadds j0 g plpl mals 5 Sludl ol o5 | s iSles o ¢ puian
CAYD Y VYWY e 5 gole) canl 38,50 S sugb, 00053 5 Slly, ol aish, (i ook 5o dga
Mo (65 o (gl2S ‘5515‘5';)119-)'@ Ol 5o el e g0 Bl Ol sy 51 Sl P O e R S M [t
G iy 8l Sgpen 45 oz o ;0 0Bl oss os 0y £485 OLSTams )3 )_uL cov |y ol 655l g 08405 slw]
s sled o e 5 Wiy, aiz e el ST 0 eads 0gi 5 aindS sla bl o SY b g gl (sl gy diels
clale ool Glid gwypm (YY) en 5 Sugol>y) wles oo (o2lad L.,,:u slalds oyl clale )8l 4
GAAVe o 5l S 558 cdale e el a8l 201580 020565 (58 g deud 1 yaues] o 38 ple o S0y ,S518
99 Sy as ol 5Llas VAAY Jlo [, Joxise (AYD YWY (), 5 gulo) sl a8l 5938 doyo Ve dg0 Vo o F
ol gy b oo (I3l ae, VO B Y s (S5L g uelS OV B YA o Ol a0 oSSBT ol il
odds bl jaw (glad 5 > )0 (59, a8l Ol s OISl IS > 4 095 3l 65 e jo Bl Ol oS

! Intergovernmental Panel of Climate Change
2 Miao et al

3 Chadwick et al

4 Mitchel


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

fov OLSeR 9 (2o | ... (g0 jrow (5L ()Tl o5} 5 oSl s

Siles loo Logasdar cwlidlen (sla el )b <l s gy Sl (] 51 Sl 0y plosl slo oy o oyliwl o .ol
Eoie o Jaw 558G VAAL ass blol slcwl ails Jlo gme iol38l Jlolis (L s Olem log 4o 3l 9 oyl
VAT g6 5em) Conl 4Bl Anrgs o5 4 g 00l (g (e aliSie LS 10 Igo 2og (egman laosls adss sl
(¥5)

U1 el )2 39290 (LS idgy GIPI L 5 (65055 po)) 4 az g8 (e S aed Ay dang Sl )0 layelST o
ogdlay 2,00 4S5 Syl 1) ok glos (L2l (65, iz 5wl sl (Gl 85k 51 wilsi se (5 4 e (gL2S Bl o
5 1) P Glaloy B2k 5l Gugame glos (2alS Ll g3 SlLbl Laioms Cughy (Ral381L (LS 5 (L0
sl 0 2l 3

o 51 51 a5 el 0 e 0y conldl Jols 3,55 ob el ALEIS dms aiz o SIS glajE i3
SIS w8l s 4 ilesls ylis by gy (FYO VoV ¢ s o 2 D) 09 0 00y pb w8l ks osy lgie
J55 ez GhlesS 5o )l sloesls gy po (sRenl (el S575 4 o)L 581 s Aoz 51 G115 Lol
Sl i wilie (BLS G 5 S5 )0 i (55,5liS Sladg (alS gLl 5 el s O i (o kS
Wy 9,8 S deSTes Gl (YAY YAV .6l o s cul o g golaiBl g eloin] OMSUiw § 0 o ce) )
oMb (i 10 5 yted e 5L latisS | (5 b o5 (2ladisS 4 25 e b (s ed (P o Al slakisS
e 5La2 SladisS 5l (oarmg degorme Clls wialsS (g e o) (1) SeSes ol S () aSlss
58S Azl S g o0 )5l 4 5l pale Sl o Lol el o yiws 5o (ool Dl b Gelaie (005
12 AN AV e 5 6 )he) s 2l il oS 4 s (6 byl b ] 5050 am0 e &yl U
A2 5 B2 (s3,lm 90 2o (lalS 3,55 5 e 5 Gk 595l e Sl 5 Bl Slex pinle S 8l idos
ol zls a0, anglio Do VeV — V-0V Fe V£ VYAV Ve Slojoygo am 0l 09, @iS abe> 4o
Abse alS ao o VWY 5 VP g a4 B8 eyl g0 Cow CGCM2 oo L aVle i)l nSilee 45 wisls
Slod izmed b oo Rl wo )0 ¥ g A o 4 398 (s9)lw 90 50 HAACMB g, L Jow 90 (61 45 5590050
2Bl wlg Al gl 93 5 Joe 93 52 sl ol (i alale Pl 5 Sl

bug &5 6 kB 5 e oz &l 50 ooelil lag )l cod B3k 5 Les Sl (o) 0 jskate 4 slasdllas o
obid lislasilas 850 (59 L dw Cod ailyg, (SL Egemme a5 Al asin ol plxil (VWWAF) o )Kae 5 2)l5
Slod (xSbe l Bl izren Bloe Olive jo (SWsk a5 g Gl 5 5l Jpad jo (S)k (Rl eanns
Oen 5 3o o oaalie )l a8 50 sl B oyl (sloels o als gy 5 (w)lo b 25T sloole o 4l
a5 wisls ol Ld g 5t b 2lpmgcl olie )l liai g eied dmmgi 3B dmgh 0 (1T0)
I8l g, LS plo g (8ol Wy jlid (oo Cugo) dindion g ateS 9 Lud (s Cugho) g Lo e slaeeS
oGl slo ez 5o 5L Slglyd cmie wmads piomie j0 s 3l G50 cand8l Ol s (Vo YO L Clels Laslasisls
L GCMS Jos slag buw bl 4 yiin ()b lade Hla 5l eas] jo &l pad (yl5e a5 ols lis golis s om0 |,
Slgp Sk S5ue 50 (LS by Jeily (o Sl Sl 25l B 05 50 (V1) j28 0 )ls ol RCPS
Olye @ iy )1 50 melll oS Joalloms Cn laom 0l plowl log s (alS 5 I (slos (alS (s
5 10 RCPYID (goslis ol Yo 1o B Y VA 050 10 loz cslod cefilae 45 ols s ol s U l5S 5]
Sl VAAPY 8 (50,90 4y ermd 0,5 il 42,3 YIV G 1Y RCPAID (g3l ol 52 5 oL, ko a3 /A
(A Y VDY S 5 Solg) by anlys

! Environmental Protection Agency (EPA)
2 Shahabul Alam
3 Wang et al


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

VP F Glino VT oylods iy 5 Comew Sl (2 Llpinr pole (6030, l5 Clidni 4y puisi Yo¥F

G (09

axjllao 8,40 65900

5 ok (oye Al OV 5 a4z, TF L addo VO 5 42,0 YO jlae (o (slojlew 5 (0h) Coxdse Jlai 5l lgrm 02
wosas 6yl pms gl bl ool s ool o0 dly 3,5 Job 4ids VY g a0 OA 5 aids YV g axyo 0F Jlgliws
L s AYVPEY Jloss e 6,8 YEYV e o Coman IS 51 a5 00,5 (et o 503 VYA Jlo (Sens 5 (oo
Golodi s bl el 0095 A0 50l cpl J0 gz Cond (bl (o iaies o JSCis U5 1 LR VYT XY 5 ol e
ol st el LS YIVOIES 1o comlno 5 5 VPV e o b il s 50 Comaz V¥R Lo 5ans 5 Lyosid o050
ol S5 Sy 4 el oo Aiaie oS L Lo o abile ,ESa 0 i VEIVE axaz allbl o515 Ll
Lol 5 (58 sl i Wl S sy 1, bl (55 lsty oS 0,28 AL sy (i by ailaie o Suls s
35 0051 297y &y emslio (AL gy L (5lge Slaladl 3y )b 5l STl 00,5 0 S Lol any 8 iy U
S 4z ab) Gl SB eSS Slilse 4 5500 gm0 S 518 Sl 8590 5 Jlo wiz 6l 5L c i e
Cash Sl (S S 4T Wloe Sms 4 a3 (08 (BLT (s 5 S e e 5B ol LS
Loakaly o placusgiom 09360934 Sl dalaie oogamme 0 S o g palll o 4 4z g5 L 00,5 0 6,500
il oo @8, BB el 85 g 3.8 o) b Cudgasme cpl andlaS 0ad co olul aLS slaaisS Ol

1 1 1 1 1 1 56 58 €0 62
| ) L L

i Mo 2 oy T £
H s 3
d I 1 . E
H ]

8 8
@ g —ua
2 = )

3 ! E;
o 7 —N
8 | &

T T T T
- 2 L 56 58 0 62
2 =) 2
& : &
o
g > K Q
] i {
46 49 52 55 58 81

G255 Olosunndi’ 5 podbindas g jaw Canrdso (V) S
JB o9y 9ol
s jshaie 4ol (Lo drogs g9 5l Baion gy S5 5l o) g9 5l Bua L sl iceale n Ly GBS
ot 00,5 oo ey p (VoY o=YoXe) Slans g Slanlie o)g0 ;0 lyj b sonl8l Comdg laml conds (s Slawl 4
Sloosls 4 axgi b g auas co Gidg | anlllas 8,90 00g05e 45 CMIPS slaosls b 04290 (ol (slo o s |
55 s L gyt plite & 0B S5 sy g5 e el i (SIS e (03T dagi osmline 3550 (Ll
Vo jlaslas 4 JSlaws g, ;0 b aslgs asine byl Oluss g Sbjyl 0,50 0ol 331 pglas  Slaslie ol

Gl yy o blas (sl Sz sl 390 0l o (5LaS 4 LST (55lu ol § o (5laS pasiie o Wlis )5


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

FO0 OhSaR 9 S | ... g0 o (5L () UTjLw pg 3 5 (rorld] Oy

bl ! SG o 5l Callae Jolsd uesd 59 5 g e (28ly Slasls b b jlre (nl Slstron jslaie ay o S Jelos

s Bk g ls (il aig, (Ll g b Jad jo ohga Jlo slacle ST aS ols Glis Les adlge Jdow 5 (o) 2
S (6,55l el Los a5l .l 4Bl zals T Jlade Lol 8,05 aseine dig, aiz o Juad 50 ol 1o )L el
Sl SRk Soeal g Lod alifl @ azgs b (AL jlade Rals (anlyd iz )0 e 4555 1098 o0 (S 0 o (SLE3
led oo 3)lg gt (64l e slad p sloa]id JLad Ol pl des s lis (S Cugb ) Laas>
St &l b oo 5L S0l Elosl @os ey 97 50 43S loans o SlllS lagls Lacil Lds 4 0594l
idS )8 Jeb jo ol S cole 4z 0 F B Y Gl a4 Gl cpl sl ansls Jlos 4 1) Les il33l a5 Cewl ooy g 9,
(Y-YV-Y-V4) bfl a2 )0 i)l g s Cumdy gwypm Sz Sl 00 )5 oy gt bl LS slaans o aS ooy
Cono 3y50 s ol 4 bogype sbosls Zl sl jlae g (ganaSil regh ol 6l p e el o a slaosls
Oy 0 o8l poss alide slag liw .85 )13 Slaalie glecsls L (VAAF-Y-0) o b o)90 0 ow
030zt 8.5 RCPAS g5, s 50 coni GFDL 5 CNRM CANESM2 5 agae oS e 4o 5l Jlyom

R InL?u‘R BUTIPSEIS wj&ﬁl{deWleﬁsoob C‘)’ﬁ"““‘\“"

4 N
B lalis
W rcp4.5
RCP8.5
\ J

VWA (g slaasly :a5le .oad (6 5lwgs w339 Joo sesls g Flunlive odld 6l bod il (Y) JSi

G9ybew lal o\)f‘_s';.’.L..; az,0 FIF S oy a0 g Catguaoyl ole [0 g liw 90 o o Les ialjdl o iy
D g e slrole jo Les zalS o yiien 3,k 5l .l RCP 8.5 (54l s ol 5 6l a0 F/% 5 £/ JRCP4.5
5 Slwlie glosls glp les (1Sl .0l sanlie RCPADS (gos )l o g o5 il az 0 F/AY F/0V i &
el 00 03,51 (V) S5 50 b 0,90 ;0 wcalizie (slags jliw Cox Jow 3l oawl Caws 4 slacols

Yo 0-VAAZ L g P00 40 s ollius] jo (Saib oo 0 iS5 Slaslice slaosls  Kad «(yiran
oobdia s 9 63l Jae YoV V-Y o ¥e 0T 0,90 sl g oKt 5o dilale  S05,b ggemme (V) S 5o .0l oo /Y
38 i) 5L LTL 5050 slaole ) ailis) )l ggame Sliudd 5580 ylogad &y az g b 09 50 oanlive ond ol
S (oo S HLAE] G2l 93 pa Lo

Sols 1o FW)L ol iien 0 edalin g lw 50 2 0 JtalS W, ol > U aiawl sbeels jo a5 >
Db o RCPAS (g4s 5l 51 i RCP8.S (g4s L 5o iyl ol 1L oilS ol s 0 o sadlive aidl B L]


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

1FoF Gl VA o lois ety 9 Connw Sl @L..s/)»,o,ic‘_;.:fjb’uma,&;

\(\Id

30 SNL ggezme L5 sbay was o lis Jow odal Caws 4y slacols 4 Slwlie glacsls gly (Sl g
sloole ;o Kl 5o 4 RCPAS o 2alS (1l aS Wb o idlS 5 )l 50,0 Cox g ¥l & jg0 s g s olSts]

sl 0393 yio Lo ¥ Lawsgio jsb & RCP8.5 ;o g e Lo VIYA (50 calizee

45

40

35

30

25

20

15

10

5

0

-5

JAN

FEB MAR APR MAY JUN

JUL AUG S5EP OCT NOV

[ [P RTN TP
HWrcpd.5
W RCP8.5

YA (regyy sbeassl REEN ) 1080 0390 3O ouud dmwlo 39 Jo g Fladlice srodld gl (w3l Sl (V) JSCi

swools 5l ookl b cardllas 8,50 adlain Slawloes Joko sl ;5530 slo Jow ubie S5 sbosls zlseinl 51
@ oled wbiey, 4 plaBl NCEP ulie 55 sloools 5 Slaalie coddl glacols it o Jon wlie )5
Sl mily 5 90,5 ades (YoYV-Y oY) STo,90 6l (gjlugs lw 5 (o8l slaosls CHeNge Factor s,
6o VoYY ¥ 6550 gl (o)L g oo o8l slaosls adgs ay pladl ¢ jlg5aw o] o (VAAZ =Y+ < 0) 44l 0,90
9 e 3lams lis asdllas 550 o] jo 1y (o)L g Lo 59l wilgh aS cond8l Joo SO 4 o, gl 00 S
10 353 Sod (39 ylaie Lol g o Jae 4 ulwl () 5 el sads Blod )] 0 Kiaad e a0 45 00 oolaiu!
Cowl i b o TS Sod 1S9 Jdo (Swod 45 398 o0 0dline .Culils wiples o5 i 39 Jow ol
ol oS i Jae A S YIVY i b 55 e (sl oSilen s

o9, 50 e (ool slaue dulie (1) Jguer

RMSE MAE MBE R JERHR o8l Joe
FI0A Yo7 \IOA NI Lo CanESM
Y08 A -l-Y - 1oy ol
YIVO VIO¥ YIVO < IAY Lo CNRM
£/04 YI0f AR -IYY ol
YIVA - IAQ VIAE < IM Lo GFDL
Y/ V/FY YI08 Nias ol

1WA agh sleaisl iasle

9 Jxe 2Dl sy 0ald ale Jig9 Jow jl ool zl sl slaesls Cds o) g (e Cono jslaie 4
dgu 48 5 IS 4 gilw Joe Eon j0 Cuxlad sue [l wiz U ol 0 addllas (] j0 0l aiBl g gt o] o


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

FOV OhSaR 9 S | ... g0 o (5L () UTjLw pg 3 5 (rorld] Oy

(MAE) .5k 3llas ;08 sllas (MBE) bl Sl slas ( Siaoad o p0 jlrs jlaz 5l oolatul b (V) Joo
(V) Jgao s duslis ool 8,515 polie L (RMSEYeas o lasbin] nKiles jgdme slas 4

ol g lw o yo Comlad pus bbbz (V) Jgua

RMSE MAE MBE R Sl
Y/A /¥ —+/YA <% Leo
YIYY \/vag -\/-f /Ay ook

AR iag g sleaisl asle

sls slas Cheng Factore yug, 4 sles elidies, 5o covie (IS (50,5 sloJae Lo a¥ls polie o)y

&lp YY /+¥ 4 GFDL Jos ;0 s YV/V# & CNRM Juw ;0 YV/Y & CANESMZ Joe ,0 Les (nSile j5b 4y aS
JOF N Y b A (398 Jow A 40 (1 S0lee job 4y lotuns 0l (gl oo ial38l e 00 dmlgs YoV V-Y Y. 6,00
o1, il a0 AP ugio jsb 4y soi] ans gl |y Led iul38l lawgie olie G395 Joe 5 0 algs /A 4
awle o Lo +/#F RCPAS (slys g yio Lo YVA RCP8.S (sl ool ans o (Swi)b (zals lade ol lis

>

390,85
25
24 -
23 -
22
21 - — () §
20 ~
— CANESM
19 -
18 - === CNRM
17 -
e GFDL
16 -
15 5 I I I e
O N Og OO NS OWRON< OO NS OO
D0 DO O 00 0 dd dddod ol o ol
OO0 OO0 000000000000
o o e o o e NN N N NN N NN NN NN N NN

VAR (ragh slaail sl oo o 30 (orles oliiin sy 51w Lod a¥ L opibeo (F) JSi

27
26.5 -
26 -
255 -
25
245 -
24 -
235 -
23 - ;
1986-2005 2021-2030

m OBS

W RCP8.5

= RCP4.5

'Mean Bias Error
"Mean Square Error
"Root Mean Square Error


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

1FoF Gl VA o lois ety 9 Connw Sl ‘;tl.df)v,o}lc‘_;éfjlfuma,&t

FOA

VAR iagh slaadly :asle .onuT ans jo cilizie lags sbuw (b 9y il () S

Py 5o D e Jloye sl Gl Jad slosee sloaliis olbos,s slaghy, bl 5 bl e
Logye o ahii g0 Jlas sl aS aladi & Jold cgllad cin gz oogamme 1o (Sluwos bl slass Ko S

Laosls 350 Jlo i gmy o905] 42 5k e bl logsr (ol sskiie a1 5 Bl a1 28,5 & j50 il ails el
slocglis s 5 ey lesls BOX — COX Lo 5l eolaiwl b coles 4o g plol laosls 8,90 50 ygey] opl 1) o9

Solusd bl olaws alols lg5 sla el )l 05 oY IDW g, sl sl ool [T Sboygpo Libs, ,2 50 olad

Elad o VY bl slaws b IDW oogy &S ol Slees glad g bl olowd gy gl digy (Slaon glad
S o Sl ailianl sles 5,915 jo |y Uas 1 yieS 2aglS Yo v sg0

o oy sled (S g b s (bgyd Al (g 20550 glel 0)50 Jlo Y 51 S pe (gl a5 ]
(St oy e o oLl b s Jgaz alSlaz jsboar oliys)d by, 5 (612 90,5 (gusyp S & AL 0
FBr g ol pas carmolis Vb (6 pdh et copd 9 WS o ol 1) 5Kl Slanly SO Gl 4 (SusSTy e
sk 0 2bose by Lz 2 sle e Sl puisen <.§)'-"T bl ol bl oo il slos o (St
395 Apsloms oy 23,50 (5 )l 0 )90

WMYVE  STUVE  MYUE  METE  WY0E  e19vE oE srooE 00w weve wovE ervve
000
- )
oo
o
oo
200w
20w
con
“TN 003507 14 Decimal Doprees S
B
e
®OUE  STOUE  MUUE  WUUE  UUE  eivUE
X °
S A ‘
Weorn TN
VoUW oo
sroun o]
worw A
oo 600w
oo™ sevon]
L = - .
WOIN| e 0 045 09 1 & Decimal Degrees. e o 05 1 2 Decimal Dogress
LR =
RWOTW: e B

O (0 Sz oS (Z w98 ro alold (0 ¢y ! (A YNV Lol glos (b (59,0 .(F) JSi

liseo glasbgy bwgi (lmali had (gl oud 359 1 (slod (63304 i 9 (pSilso (F) Jou

S Siom S alols ogSae ol

Jls

¥y YV/OA - 16y ARVAAN VA ARIINE fIve Ya/64

Vaqy



http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

Fo4 OLSan 9 SIS | ... (50 jrews (518 (55Ut o5 ) 3 (ocsld] s
\7AY ARVARN <IYY Ya/ff YIVE Y-NA OIfY RIS 4 V44A
YIVY YY/-# AR AR \IAY ARVARS A Y- 1444
Yo ARTATA NG Y IAY VIA- ARV [NAR Y-/04 AR
\nld YY/I#§ A% Ya/vy V/AA ARYAR fIvy ya/va Yoo
¥/ A\RVAvd </AQ Yany Y/ Ya/f5 DIVY YVv/£Q Y.ov
A7AR! ARIAR </AQ Ya/fy AN Ya/YA fIvo YA/AY ARRAY
v Y/ </aY Ya/f- YI\Y Ya/aA fIvy Ya/fy y.-f
A7AR% ARVARS < IAY Y./av YINF ARV VAR YoM Yool
fIya YY/PY i AN VIAD ARIE4 IV YAV/IPY Y.-f
Y/ay Yy/Aa¥ i AR VA ARTAIN DIYY ARIARA YooV
fIYY YYN S /64 YA/AY V/AQ ARIA A DIVY ya/af YeoA
Y/ ARV <IV¥ ARYARS AT Y.Ive YIAS YY/FY y.-q
A\ARS YV/VE </aA Y8 Y/-Y ARIER f/04 YNy Yoy
¥/ Y'Y/ A DA YeIfy V44 ARYAN INAY4 yYa/64 Y-
o YV/AD RAYd YVIYY V/vAa YAV/PY \riai YV/IYY Y-y
A YY/IVA ARVAR AT Y-/va NN Va/e) Yy
A7ARE YYIAS V/IEN ARYARS A7AR AR a8 ya Yo f
fIvE YV/of /0¥ Y.IfY \IAY ARIANE AidN Y10y Y0
APANY ARVANY A4 ARYARS Y/-A ARYAAT AidN Y10y Yo #
vy YV/AY A% ARYER \/afF Y. IfF o4 ya/-4 Yy

Lgle
AR ipgh saisl tasle
4 N
o= 35 ekl (55
A — —RMSE -"'RMSE
j‘ ’ \ MAE
Il - v
N A i
ot 4 N
o Aol o sSae s
05
3 04 n
3 8 I\ H=RMSE 4 —4—MBE
02 A e | 3
} e | = MAE
0
01 \_ )

LLogye “lio s gy ;0 MBE ¢ MAE RMSE gl ol (V) JC&

VYR teghy sleamil :asle



http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

VFeF Glinnj VA o)loids oty § Connw Sl (2 LSl pin oale (600 ) 15 Cliioni 4y puivi \t

L9 sUhey 30 2Ll 9yge el 51 S 2 (Wil L(F) Jou

RMSE MAE MBE s o)

+[64 o[+ —+/\ O Mo

0/0/\ */*(b '/'f w

NI -/ /) Sz 55

V¥ oy R alold peSno

WA (b gy gbail :isle

Jelse 5l s sz ym el dtly ] SSe DS 5 i Sl & gl 4250 50 (2ligy by, ol
@l Sl Gieeh nl 5o el el sl (s, So QLU Gl ple 5 e 5l Gl b 5 650
S 5l 5 2l s 85 1B (cwsp s b Si90 (2l9sS Sh9) 2 Slr (P liel ) A s 0l @
ol ol (V) Jgaz 50 (o Ll sla jbg, 5!

At Koz S 5 abold (ugSans e (Gl (2L 09)d s Ll b a5 (Ll Jad sled sloalds o)
e GBI CoE 4 50 55 wgi 4 Jlad 51 3p5 Jled dilate 5 Jlo Sl b a3 Les o ol plis s S
e 539 YU s 5l ol a3 S 8 b cnl e 5 adbate 1o Ly i Cunez (6545 oSS S g6 & lg 5
Slop 818 izran 5 a5 il ali>dlo b (al33l g ()] Gy £la)] 4l g dalllan 9,50 ddlate ot o Leo
o 3l 508 b (S psboa il o e 2SI ) Lod (Liasls Jad )5 a5 5,5 o,L8l (555 50 Ol nl (e ) eSS
iy sleme bol 52 85 Al (g5 oo (ulnle sl oo el Lo e ddansgiie el (pond (28, Vb g 350 4 8
Stere bl ilazd 5751038 ol 5 abold GugSias «Siamm S (e BP9, eSS 4 (V) g e Sl e (2S0Le
U595 35 MBE e olal el 00,570 591 5 1) (bl slod by pbo 51 i S S g o (sllae atiy
gad 0olitul Los (2liy9y0 sly 0151 Blion 5 wdlise Lo by, bl 5l e Stz sS

& S 4
oty L ol yoi Gingsy (il 5l ol gl (5 o ol 0 (miniin 52l gl b bl 53 by oy 59
eeien Wloailis,y plomil 4 VWAA Lo o a5 Limghy b oomrw g o)l 40l oz 5l bl o oty Slalllas
I8 by sl (haxd Jlan (S 985 IS g 009 008 (65late il Lol )3 (5 (B oS Wles S
Sl ools GLis gl (nl 2855 513 bl 9jee atll ple g s pdeSib Glaasly Gulul p g Sl wos
A5 i 5 ol ogieS aiile (oS 5 Gl S wiien pdicam] (ol Dl pl 50 S5 50 s lalid S
Ol S S5t (re Ol o0 pSe i Sl (b aiile (sl Jeol 6250 bl s s pdycenl (nl Bab
shoslainl jow slad b anld o aS cul oal Jadeie 1 yolo iagh )0 ged pdycuiS L) bl (slalad
@4z b Sl 03g S5 ped v (les Oliets 2al5 50 g5 g Laoslil oSS (6 256 Bl ool S slaassS
2 Glojle 455 52 5 (Jlokis a5 gl (il (SlaisS Ay b sew S8 lsw 0ed (pled yolie jo (Ll Ws; d92g
S A eS 953 ) 09bpe dlg el s s andl lawgi oS (Sl ohiga 1) Oyl el e (gL
DBl o Slgge e gl jo Lo S8 0150 500 5l e (5LAS 55 ez sbleas b OB 0 s by Sl ool
28 st n S 5 2 iagi b polo Gragiy Sl ol @l o Sl Caws an 0nl 4 Ol ol ol
5B 0358 05500 €6 5 S 0y 5 (AL by a0y 5 line 50 S b A wims e (LS K0 Sl
5l oisu o2l 8w e (Chatzidimitriou, 2015; Streiling & Matzarakis, 2019) s aalgs @iglite pdbls 5


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

£ OLSeR 9 (2o | ... (g0 jrow (5L ()Tl o5} 5 oSl s

£ sloyed (b o &)l az e Vb o oad Gle Je a6 Ll wisg ol palS dgy e Jelgs ple Gedou
sls aalgs gles bl p Slaus 15b alS ide o o Lialil a5 cel YU o 4 Jlo

G melBlo B 3540 50 (sotr i (RS Gidigy 9 e (5LaS D929 a0 Hlid it ele Blad g DY ae
g @it ol Gulul gle msli e jo i 0aiiS o a5 S0 ol Gl Ll ol s Cagb; 9 Les wiils
Ored g Sl Ly Sy o 00iiS (pend 45 adisS £93 ¢ LS idg Coluw 4 cunl ol 3 Sles Jiolul ssguse
v Cosl (Sew ol pl «Specht & Specht, 2013) coul atuly aslllas 550 mhaw ;o BLS sloaiss cpl Cos
@ e Wlg a5 o U Cugb) Gialidl g Les [2alS jlaie 4y ould QLRS! Slaaiss S 5 g9 izped g e sLAS
AY 59, p addlas L aS 0,0 0925 (pl5 ;0 mel> andond alaly pon )0 .Cawl 0055 (BIS 0g98 ol 3 oles inlol sgap
O b G slalad g oS )L 0925 L Lol mhaws 50 Lod Sgue 5 Ol )2 a0 (ugeime (205 a5 0,5 (55 Sl
Oy Slalllae sloazdl «yol> by guls a5 S g5 o plss ol b (Cao etal, 2020) 4o 0 00y LS Y )
R S K JE IRV RSV

IS ool (2o ey 52 0 4nddS Glaams ;5 LS slasls al 3l L 4y 058 se 485 & j5min
a2 P Y e 4 Gulidl cplcwl aisls Jlos 4 1) laa glos [iuli8l a cal ool g9, (6 yiion @lge b (s
yolic a8 5 O a0 Ollllas sl 00,5 oy (g tis Gl 3 sladns (0 a5 00gs aLldS 8 Job ;0 ol 5 ile
59D 5 55 B 050098 laole 1o ped (nl slos (Sils o5 el G 51 (Sl dilale ulidio 50 lg5s sl oo
Ngy SIS e g 55 et (992 slacle (b 5 (Ald) Pl sles sl 0392 10593 1 (s2al33 W I e
lsman] yolic Cyipts 51 o5s Lo i oo ol 1) ,i5Tam (glos iy +/VA e by 55 (529 59,8 olo ecunsl o0y i3l
sl Coanl Bl 55,als b o mles lilug @S L8 axgis ge jew slid Slaml 5 b e sl a5 cul
sigy o 6 ol slmole (b sl el 9 cablogn (led yolie b Sslite SIS Cuandy il polie 5 arble
b8l s o 3Lt Lo Sy gy Gy 5 Sy LRI sl 0 sanlive wig, pas bole Lo 45 5 Lok sals
i glaole (5lel 0y58 (b 9503 Gl lgier el (JLoSiS 5 (ud FSES Cons 53 Sl 0l 1
Wy, Sy cmlin (b aslsl o 1) ol oo ()L g (sod Cugb, ialS (bls a4y iol58l cpl as col adly, iol58l
oolil (65405 5 Eyuan 55kl lapiians 5| f 6Lad (Ll jo iz je ol onds Gl e 50 SByk 5 Zush, (talS
il e (60 e LS i ()55l 9 Dslib )3 Wl oo Sl Job 30 ()L 9 (o Cagh; Lol gl o0

Gk b ol 5l placend o St YL 0515 5 Cumex 0By el (pl 5o Led il W) 4 4z L
gl 53 e sLad Gl Gl a5 ol 51 (B o s sLad Rl el p3Y Jlgien 14l 50 e lapleisle
it 5 ool 3n  Los 0lS 45 o1, 55 () b eolisd S by b (b (Sl 5| Al o5 o
o Los halS g piucnsST g5 (nl dhasg 4 525 waSle0 030 ams (als 1) 1) wSTiss Lasl wilgs e
Orizmed 5L lgten b e (sLaS 6l 5l (b Wl oo pa g aas 1alS el po ) (ool i Wl e
cols b o 0sd o olgiiny SLLS lalals 5l solaiul Cand cre) 50 B0 i ST Gl 45T Sl
g Lo Gl Glgps ol w8l Wig) i mie )l Sl iadbioe (6900 B Bl S Az g Jlggen b GBS0
S5 4 2l e ) 3 0 SIS S S a s SSES 5 oS aibiie ], 4ed o 033, g, alS
ezl ;506,55 aaig 5 s ,5 Cails dodoss | S lagem 1,5 S sl 1o sl Joes glos a5 w
laslazslo Elasl s andl g Lo (2alS corge 5 4l agle baplozsle 5, b ail oo o 8] 5 6,10 o sSs
laplazsle S5 50 ol s 0b, cuz |y colie S5 b 5 alil bal g el 5 >hb s 5¥ cloladl sl
edlo 5 5550 Sl jLad als cely o5 wil o b GLSLS )L o (S Sl dadiog Ko 5l i eal b
Ole gige Sl Jlid o e o (Lt la gy (B gl WS o0 ST 1ed gled malS 4 U5 50 5 098 0


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

VFeF Gl V9 o jlows iy § Gt Sl (2Ll pi> pale (600,15 Coliins’ ay i ¥y

308 5 e (Flib Grizres g)e0 Vb ol o)l 0szy Slale AT a5 e glad W3l oSS L 5o
Loy U5 slot s b 855 0l €5 s (el 1 S5 1 arly pmelBl Spsnis i3 1y g s g s o
Dediss Sy Alize (o 4 S lsn Solaa
POy (SN Sy » Mg oe &5 wlbioe et Sl )3 )b g Led Dl o8l D s 0uiiS rns Jaloe ]
Do o 3 (ooelll yaie 95 Culihagh (nl )3 0gdi oo elua fiiy poye Lawgi 59,459, SIS (nl g 009 S5e
) 0590 2 Grhate 45) anlllan 550 (5 kel 0)98 (o 0 a8 el (pl 5l (Sl o Jol> @l 285 )18 w0050
o it 5 il Mia 5 5 ol iy, 51 e ool slod (abge Jlysm e Slanlie slaosls 5 el (slo Jae
Sal L (VY=Y VY) ool dans jo ools (lid gy (pl izmen ailil oo Sl0,95 0 sialS Wiy, 5l cod Cughs,
ol i b casliie o (6ld sl anlil laosls oy 3 Lol s ) drgs b 2l anlys aolsl (g i
3 el by 53 s (518 51 ool a3l 4583 (5 m 255 ranll jonid b gz s 6,k g 5o i
a5 b 35l o wolyd T lacled o bl gl Seaslio canll 5 555 o S lajlS alS tely o i
ol (ol Bl ol 5 jon slad alide Graasiie Jlai g Slallhae b a5 5w 5LAS 2 S50 slo)lne 5 Jelse &
oo opl g eanl ams gl an] o8l sbaools 4 Az g b g ailne S93S mlBl L e sLad 6,50 oyl
lmosls lul 5 b g Leo slaosls Laib ¢ i azs,8 a5 o Lol 068 b e Lt lo andl) b aveloee
Al ;0 CEe Joe du Sl Jol (S59 (oS S 285 1B (o) 2090 92 (seges (B35 IS sla o
Cope a5k 5l ol e el 50 ks Led Olpsi b s slad )55l 205 (000 5 Bl oais] 65500

Syle diay cpl yo oo

&lw

Ol Cgizr 50 (@Mee YoINV-V ¥ 058 30 @Bl jsd (o) 2 d(VVAY) cplonl (GLSLL s e eilynr - JLoS o) l50el
olosS e amslis Iyl Lo uilaiS pinis GCM s o obiiogy, 5l oolizasl by oS

(7550 4bipbl olnl )3 (esjoem adsi 5 (25 Sl SRy 2 el st 5 (ale)S B (o) OTAT) (piome (leS 5
e 21y QLS (59995 09,5 (65,5LaST 0aSails gy 8 elRasl

anlllae) weldl i b ()55l slowly po el e lalad piyeiSil (S (YA lel cginn e o)l
AN (e OV cCanjlarone (6590955 5 pole (0,290 St sk 169,90

Cot s g b Olpds cwy OV o1 (LSle dme (g yanx alllas ¢ onnlpl el (gl 03T ¢ 25
FYPEYZ OV &0 209 (oole 20,05 6, 5n 5 Jlre oz (Lol @150 )0 (sorldl slag L

15330 aslllas) Jlol3 LS (ola s LS el Wiy 2 waldl i SO TAR) 55005 Loy csi¥g pST e 90 (S5
XOA -YEY (IR (55,5lS mlio 5 psle) SLils pole 4y 5t (han ool

s W 988 lacs lms g las o et lojler SlLaSl Gl il Sl (s et o slalad (Y TAF) doxl s
EY-YF A5 YY o

cskmo )l Bie olRiils Hlais ol canss - ele delalogs laie (>l 5 segr LS 5l eslaiul (VYAY) Ly, ¢ glales
VA=Y (Y)Y

57 oo 85 e 90 dmlie ((WT) Lopde (pna b dee (Jol Gble el codlile in i is ke
S g 16590 axllls ol 15 Cov alS LT 5L 5 sesldl cla el e o (CGCM2HadCMB3)
ANY-AYD (FIVD ((55,5liS molio 5 pole) S1gol 4, w0,


http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.4

Fov OLSeR 9 (2o | ... (g0 jrow (5L ()Tl o5} 5 oSl s

e glalb caass - e aslialegs (s slsp (Sl rals 5 JyuS 0 jew slad Coeal (AYAY) Lle (5 lae
BY-YA (V)Y o) i oSl

Omsf ‘u‘r@ﬁ ‘u‘)L’ J.ai;‘ C}bw; 6LQAJLAL~: ‘SLA u,wLo.a: u_uo.a.a.lb ‘&‘.13‘ ).a.o.u O C.wl.) L}>|)'° 9 LQU’"?) ‘(\Y“W) S 5‘5015
AYA =AY L ).5.;‘ Tobw slepinva ezl — 6)‘°}ﬁ-59—‘ g Sk cbla>

su‘J.QA OKW‘Q Lmu] )‘ Lg)‘»)ﬁo% JSLM 9 G«.«.A)).)) 9 ‘S?L'a.w 6L®u] ‘Q‘)"‘ )») u] JSLW.A 9 GL.Q (\Y‘q‘) )45).: ‘L5"5‘>)5
YA-YO (Y )N

Sliizs b g 5,nd 50 2lspgol polie p 625 Dlysd 5 (60 dnns JIERAL SIPPR SRS el s e
AVANAE (PP (oLl s pgle (g0,

Abdoli, M., (2001). The general attitude on global warming and its impact on the national scale, the
National Energy Conference. Tehran, Islamic Republic of Iran National Energy Committee,
Department of Power and Energy Ministry of Energy, 638-646. (In Persian)

Cao X., Onishi A., Chen J. and Imura H. (2020), Quantifying the cool island intensity of urban parks
using ASTER and IKONOS data. Landscape & Urban Planning, 96(4): 224-31.

Chadwick, R., Boutle, I., and Martin, G. (2013), Spatial patterns of precipitation change in CMIP5:
Why the rich do not get richer in the tropics. J. Clim. 26(11), 3803-3822.

Chatzidimitriou A., Chrissomallidou N. and Yannas S. (2015), Microclimate modifications of an
urban street in northern Greece. Proceedings of the PLEA-Passive and Low Energy Architecture.
PLEA International, Beirut, Lebanon: 689—694.

Environmental Protection Agency (EPA), http://www.epa.gov/climatechange, (assessed: 2012)

Houghton J.T., Meira Filho L.G., Callander B.A., Harris N., Kattenberg A. and Maskell K. (2014),
Climate Change 1995. The Science of Climate Change, Contribution of Working Group | to the
Second Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge,
England: Cambridge University Press.

Intergovernmental Panel on Climate Change (IPCC) (2007). Climate Change 2007: The Physical
Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change [Solomon S, Qin D, Manning, M, Chen, Z, Marquis,
M, Averyt, K B, Tignor, M, Miller H.L. (eds.)]. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA.

Miao, C.Y., Duan, Q.Y., Sun, Q.H., and Li, J.D. (2013). Evaluation and application of Bayesia multi-
model estimation in temperature simulations. J. Prog Phys. Geog. 37: 727-744.

Potchter, 0. Cohen, p. (2014). The impact of an urban park on air pollution and noise levels in the
Mediterranean city of Tel-Aviv, Israel, Environmental Pollution, 195: 73-83.

Shahabul Alam, M. & A. Elshorbagy., (2015). Quantification of the climate change-induced
variations in Intensity-Duration-Frequency curves in the Canadian Prairies. Journal of Hydrology,
527: 990-1005.

Specht R.L. and Specht, A. (2013), Australian plant communities: dynamics of structure, growth and
biodiversity, Oxford University Press, South Melbourne.

Streiling S. and Matzarakis A. (2019), Influence of single and small clusters of trees on the bioclimate
of a city: a case study. Journal Arboriculture, 29(6): 309-316.

Yang Manlun, (2003), Suitability Analysis of Urban Green Space System Based on GIS, Internation
al Institute for Geoinformation Science and Earth Observation Enschede, the
Netherlands.110:149


https://scholar.google.com/citations?user=umDMEWIAAAAJ&hl=en&oi=sra
https://www.sciencedirect.com/science/journal/02697491/195/supp/C
http://dx.doi.org/10.61882/jgs.25.79.4
https://system.khu.ac.ir/jgs/article-1-3995-en.html
http://www.tcpdf.org

