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Figure 1: A) Iran synoptic stations and; B) Downscaled pixels using RegCM4 model
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Table 1- Values of validation indicators between EH50M data and selected synoptic stations
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Table 2- Statistical characteristics of seasonal temperature of iran in the observation period (1950-2014)
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Table 3- Statistical characteristics of seasonal temperature of Iran in the modeled period (2050-2015)
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Table 4- Seasonal output of Geary's C statistics for observed and modeled Iran temperatures
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Figure 2: Comparison of the amount of autocorrelation using Geary's C statistic for observed and modeled Iran temperature
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Figure 3: A) Observed temperature (1980-2014) winter; B) Modeled temperature (2050-2015) winter
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Figure 4: A) Observed temperature (1980-2014) Spring; B. Modeled temperature (2050-2015) Spring
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Figure 4: A) Observed temperature (1980-2014) Summer; B) Modeled temperature (2050-2015) Summer
el o33 &SIV eV0=Y 00 JIVAAY NV E ol Lad ol u |y O sl el (giledie 5 Slaalie gles (V) IS
S gles o 3 &\j&\ﬁ@ﬁ@\ 0315 QLS 1 g gmeds a3 YN 0 2alS Sles S Jla 5l Jead cpl s
Slrml Jead 5o 55a8 ples wdy Lol el o VL f_w)‘ 5 2Blar (o, b gble o bl
wles SRl ol (U SKE) ol atils o gondr 4 53 Y0A (51550 ALB 5 5l el Y000 B Y0Y0 6,50
53 dle 5l fad pl 55 Ol gles Olpae  ilesls olanstl 3 5w |y 5528 Gbls 51 odael oy oglite sles
slae Sady glagls |, Ol S &S ol e wgendos 4z 3 V) B8 0 05,0l Gble 53 Slaalie o) 95

BY o Y00 BY0V0 055 sl bl cpan (A ISKE) Wil o Lls o sendes a5 55 E/AV 010 4 0 ST


http://geographical-space.iau-ahar.ac.ir/article-1-3039-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 18:47 IRDT on Sunday June 14th 2026

ar oubiiagylis Jue u ise ol pl (Lo (slos SlSe &l yuadh (5 S0 g g (5 jLeaue

5315 0Ll gles €4eS u geedon a3 Y/TOV L o S15 lolis )| Todomn 35 Ll gt iite o gones 45,5 V0
g 4 VA BN s Sles 5008 slacias 5 AL ble  Llesls olantl s gt 4ol (g 5ludde o 95
e 3y Ll )5S 533 aas Gbla g oS (VA IS8 Wlesls olantl sy Slaalie ey 5 1)
oS s sl (3ledde oy55 s kS 513 by s ag ol b gles Bl 51 s ol 5 LaaSlr
335 S ml Jead 53 (-B ISK8) 55 dal g Ol g 53 ailate )3 o gendis a3 VA B Ve 5 al 2015380
Ol om0 et L a5 (0 i Sl 00y 03 pos dad) AL g0 3 5o B Sl (ples Blosd Sl 508 Cnn g 0 5
D#ES s bl g eddes gl Ol alepw 5 p Vb Ul ax Gla b e by pdi e Gl oty i
Ghlie dile L3l a SV slo 2o L iblie 2 OF 30 5 ler (2le S edoy o8 8 ol b s 5p 8
Ol Jead 534S (o sbay AL 4l ol en a4 D1l 31 (Gl 1) (ol Dlad WIS e o3 slme 5 e
ool azils olel Masoudian (2011) a5 (g5 5b 4 .l oS pns O ) slos 5 (g5 lasOWS slawilola
Lo pp G M lS o (3L s Glale 3 age SRE kb o JLBSTL (6 eSS,y S )

el sl Ol slpm sl gl 1 38 Sl e elde S olpa sl gl i

® # & |[® ¥ @

b Ausaren OBS | At Maded
B oot 1247 . 44w
& o B 1ur.asu
B w2 on b "
B ves-161 - .

b .
5 e 3
p 5 nn 11
{ AL ”
o LI ISIT
B .M
B 85N
5 2001256
»
5 Pt

b Jead (Y010-Y104) et (s5lwdite sbos (B t3al Juad (VAAL-Y41E) Slaalis glos (A S
Figure 6: A) Observed Temperature (1980-2014) Autumn; B) Modeled Temperature (2050-2015) Autumn
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Table 5- Characteristics of observation center of gravity and modeled Iran temperature
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Table 6- Elliptical characteristics of standard deviation of observed and modeled temperature of Iran
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Figure 7: Gravity and spatial distribution of observed temperature using directional distribution statistics in Iran

S xS

Ao

.

-

.

L}*&é)) ook a3 YVV L 508 Slaalie gl iy &S sl Ol Jle cilses Jszs 5 Lo ‘-}:lDJ
Sl 558 sl iledie dadl o BT Ol Jud 53 o smndes a5 =Y/T0 L 5028 Slos S 5 Ol


http://geographical-space.iau-ahar.ac.ir/article-1-3039-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 18:47 IRDT on Sunday June 14th 2026

VWAA Sasls PV o lach ana) g Jlu ( aladl yia sLdd ale (sasliliad Y

e 53 5588 ol ke gl Sl ol Cils 5 L Ll o A pesedis a s Y508 s
5 0les bs ol 53 aidn Slie 53 Js ol wstle JISKET 1) 5w glacp b 28 5t 45 Lib e Ol
AV e (ileat 5 Slalie o5 53 01l Jead glos (SitS sk e g5l Los s el
53 VY Ol Jomb 55 e ool el 53 a8 sl Ol slos slaenls 0550 VU s 45 el Jo 5 1t
A e T O B e B A AL iy WU VP ST S EITAR FEIPTR L Rep e
ol $3ludde 5 Slaalin o5 93 gl » Geary's C osll 5l eslizal b Ol gles M 355 gk o 03538
5 Ol by 0 glad s sdiaslid &S s S5 5iS glos slad sladsly ool ple HO BESUEPR s
Glrokd Gledde 5 Slalin 0,55 55 Loy (gladlae Jdod 3L 0 [ 53S los 0SS s ool w
Sl SMae ol 5 b on (55K 3500 adlBl Sk U o (lo e sl (glaaas s el e3ls 0L 0Ly
2513 GlsFen 55 Roshan & Grab (2012) -l b a8 55 dal st 5 53d8 o pdled Sleli )l 5 o8 i
s 53 b SRl Sler b S el LS L 5piS L 20 g 5 e e 03 2l s e
Olal 2 5 515 0lml3T (slagsiidy 3 (oled €S 5 g 453 V0N 2l 5508 los aniy Sle
Lass 1 o 33 e L5 oo e (Rl 331l 4S5 S ol o |y e s a3 OV 051 Jlecs
Ghlia |y 5528 ol (o Ol b 1335 Jow O gmman g e Slasdsdy (il 3l 5 Olin Jud 5l ol 4l
DR b 403 VNN gy 53 5508 les il &S sk 4 S35 dalp 1 e S aai B Jies
Abbasnia et al IS = 5 Ll o 2o s gles sdyl 45 Pal & Eltahir (2016) s L aS udls dal =
ol iy dlo Jsms Kos dilen 50 50l Jeab ajls Jlssan L3S oy 1y 01l sles s] o5 (2016)
28 dalgt s dle s e 1 ples b wd e Gbla sy Cldls dalpt 1 s a2 YA 5S
Jpah olad 5368 Gosb ap ol ol g 5 LB i s Sl (Lo S 26 cos 01 oles JE S
G sl 530S Gles Sl sl 5 liblS gla3lE jLlisl s 5 8 oul I 0L il lds ol asdlas 5 e
VYV Olin Joad 53 5508 plos (& 55 0 5 558 00 atalS 530S 5wt 5 5 bl G 5l &S (55 5b
S5l bl mis albmlr Olpe Sl anils (5181 20 VoA 1l fuab 5 60V Ol Juad V0 lgy foad
S 5l bz Gl ghyls Ol lad los a8 sl enls L&S O ) 53 Sles Cosline glaey s 55 1Sl
Gman S o g Sl head glod i w5 5 5SSk S e 3 ool 5 Sl 5l (S s e Jbe S
S5t slasbele 35,5 5 B S sy Ll s U 51 OLS G o s 4 o et 1 g lee Sl

W P A P VP


http://geographical-space.iau-ahar.ac.ir/article-1-3039-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 18:47 IRDT on Sunday June 14th 2026

v ouliiags Jss g iae Ol s (slos S3lSe Sl puad (5 Sty 3 5 3luadas

References

- Abbasnia, M., Tavassi, T., Khosravi, M., Toros, H., (2016), "Range analysis of uncertainty of
future changes in daily maximum temperature on Iran using geographic information system",
Sepehr, 97: 29- 43. [In Persian].

- Almazroui, M., Islam, M. N., Alkhalaf, A. K., Saeed, F., Dambul, R., Rahman, M. A., (2016),
"Simulation of temperature and precipitation climatology for the CORDEX-MENA/Arab
domain using RegCM4", Arabian Journal of Geosciences, 9 (1): 1-14.

- Boykoff, M. T., Boykoff, J. M., (2007), "Climate change and journalistic norms: A case-study
of US mass-media coverage", Geoforum, 38 (6): 1190-1204.

- Daneshmand, H., Tavousi, T., Khosravi, M., Tavakoli, S., (2015), "Modeling minimum
temperature using adaptive neuro-fuzzy inference system based on spectral analysis of climate
indices: A case study in Iran", Journal of the Saudi Socie of Agricultural Sciences, 14: 33-40.
- Fischer, M. M., Getis, A., (2009), "Handbook of applied spatial analysis: software tools,
methods and applications™, Springer Science & Business Media, Berlin.

- Fotheringham, A. S., Charlton, M. E., Brunsdon, C., (2001), "Spatial variations in school
performance: a local analysis using geographically weighted regression”, Geographical and
Environmental Modeling, 5 (1): 43-66.

- Fuentes-Franco, R., Coppola, E., Giorgi, F., Pavia, E. G., Diro, G. T., Graef, F., (2015), "Inter-
annual variability of precipitation over Southern Mexico and Central America and its
relationship to sea surface temperature from a set of future projections from CMIP5 GCMs and
RegCM4 CORDEX simulations”, Climate Dynamics, 45 (1-2): 425-440.

- Ghavidel, Y., Farajzadeh, M., Alijahan, M., (2017), "The assessment of Iran monthly and
seasonal mean temperatures sensitivity to global land-oceans mean temperature index",
Journal of Geographic Space, 58 (17): 25-47. [In Persian].

- Guo, Y., Punnasiri, K., Tong, S., (2012), "Effects of temperature on mortality in Chiang Mai
city, Thailand: A time series study”, Environmental health, 11(1): 36: 1-9

- Hudson, G., Wackernagel, H., (1994), "Mapping temperature using kriging with external drift:
Theory and an example from Scotland”, International journal of Climatology, 14(1): 77-91.

- Kiehl, J.T., Hack, J. J., Bonan, G. B., Boville, B. A., Breigleb, B. P., Williamson, D., Rasch,
P., (1996), "Description of NCAR community climate model (CCM3)", Colorado: National
Center for Atmospheric Research Tech, USA.

- Komatsu, E., Fukushima, T., Harasawa, H., (2007), "A modeling approach to forecast the
effect of long-term climate change on lake water quality”, Ecological Modeling, 209(2): 351-
366.

- Landerer, F. W., Jungclaus, J. H., Marotzke, J., (2007), "Regional dynamic and steric sea level
change in response to the IPCC-A1B scenario”, Journal of Physical Oceanography, 37 (2):
296-312.

- Masoudian, A., (2011), "Weather of Iran", Sharia Toos Pub: Mashhad. [In Persian].

- Meinshausen, M., Meinshausen, N., Frieler, K., Allen, M. R., (2009), "Greenhouse-gas
emission targets for limiting global warming to 2 C", Nature, 458 (7242): 1158-1162.

- Naserzadeh, M., Doustkamian, M., Biranvand, A., (2016), "Analysis of inter-decadal patterns
of temperature in Iran during the last half century”, Journal of Geographical Space, 53 (16):
193-208. [In Persian].

- Ngo-Duc, T., Cruz, F., Trinh-Tuan, L., Gunawan, D., (2016), "Performance evaluation of
RegCM4 in simulating extreme rainfall and temperature indices over the CORDEX-Southeast
Asia region”, International Journal of Climatology, 37 (3): 1634-1647.


http://geographical-space.iau-ahar.ac.ir/article-1-3039-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 18:47 IRDT on Sunday June 14th 2026

VWAA Sasls PV o lach ana) g Jlu ( aladl yia sLdd ale (sasliliad A

- Nikiema, P. M., Sylla, M. B., Ogunjobi, K., Kebe, I., Giorgi, F., (2016), "Multi-model CMIP5
and CORDEX simulations of historical summer temperature and precipitation variabilities over
West Africa”, International Journal of Climatology, 37 (5): 2438-2450.

- Oztiirk, T., Altmsoy, H., Tiirkes, M., Kurnaz, M. L., (2011), "Simulation of extreme events
for the Central Asia Cordex domain by using the RegCM 4.0", 5th Atmospheric Science
Symposium Proceedings Book: Orhan SEN, Istanbul Technical University Press, Istanbul,
Turkey, PP 475-484.

- Pal, J. S., Eltahir, E. A., (2016), "Future temperature in southwest Asia projected to exceed a
threshold for human adaptability”, Nature Climate Change, 6 (2): 197-200.

- Pal, J. S., Giorgi, F., Bi, X., Elguindi, N., Solmon, F., GAO, X., Ashfag, M., (2007), Regional
climate modeling for the developing world: the ICTP RegCM3 and RegCNET", Bulletin of the
American Meteorological Society, 88 (9): 1395-1410.

- Richardson, A. D., Lee, X., Friedland, A. J., (2004), "Microclimatology of treeline spruce—fir
forests in mountains of the northeastern United States”, Agricultural and Forest Meteorology,
125 (1): 53-66.

- Roeckner, E., Brokopf, R., Esch, M., Giorgetta, M., Hagemann, S., Kornblueh, L.,
Schulzweida, U., (2006), "Sensitivity of simulated climate to horizontal and vertical resolution
in the ECHAMDS atmosphere model”, Journal of Climat, 19: 3771-3791.

- Rosenberg, N.J., Brownb, R.A., lzaurralde, R. C., Thomsona, A. M., (2003), "Integrated
assessment of Hadley Centre (HadCM2) climate change projections on agricultural
productivity and irrigation water supply in the conterminous United States I. Climate change
scenarios and impacts on irrigation water supply simulated with the HUMUS model”,
Agricultural and Forest Meteorology, 117: 73-96.

- Roshan, Gh. R., Grab, S.W., (2012), "Regional climate change scenarios and their impacts on
water requirements for wheat production in Iran”, International Journal of Plant Production,
2: 239-265.

- Rubio, A., Palomares, O. S., Gomez, V., Grafia, D., Elena, R., Blanco, A., (2002),
"Autoecologia de los castafiares de Castilla (Espafia) ", Forest Systems, 11(2): 373-393.

- Solomon, S., (2007), "Climate change 2007: The physical science basis, contribution of
working group | to the fourth assessment report of the intergovernmental panel on climate
change", Cambridge University Press: Cambridge.

- Stewart, 1. D., Oke, T. R., (2012), "Local climate zones for urban temperature studies”,
Bulletin of the American Meteorological Society, 93 (12): 1879-1900.

- Tarazaga, P., Sterba-Boatwright, B., Wijewardena, K., (2007), "Euclidean distance matrices:
special subsets, systems of coordinates and multibalanced matrices", Computational & Applied
Mathematics, 26 (3): 415-438.

- Xue-Jie, G., Mei-Li, W., Giorgi, F., (2013), "Climate change over China in the 21st century
as simulated by BCC_CSM1", Atmospheric and Ocean Sci Letters, 6 (5): 381-386.

- Zhang, C., Luo, L., Xu, W., Ledwith, V., (2008), "Use of local Moran’s I and GIS to identify
pollution hotspots of Pb in urban soils of Galway, Ireland”, Science of Total Environmental,
398 (1-3): 212-221.



http://geographical-space.iau-ahar.ac.ir/article-1-3039-en.html

