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Figure 1: Position of the climatological stations in the study provinces (a: yazd and b: Chahrmahal-Bakhtiari)
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Figure 2: Frequency percent of tested equations for time to a specified cumulative precipitation from the beginning of autumn (a, b
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Table 1- Regression equations between annual precipitation and independent parameters in the study provinces
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Table 2- Selected multiple regression equations based on the stepwise method using Remi, Rm, Tsuau Tsu ta7s
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Table 4- The NRMSE and d values of the regression models in calibration and validation stages for Chaharmahal-Bakhtiari Province
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Table 5- The NRMSE and d values of the regression models in calibration and validation stages for Yazd Province
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Table 6- Results of the ANN application for annual precipitation of Chaharmahal-Bakhtiari and Yazd Provinces
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Figure 4: Comparison between the observed and predicted annual precipitation by ANN using models 1 to 3 in Chaharmahal -
Bakhtiari Province
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Figure 5: Comparison between the observed and predicted annual precipitation by ANN using models 4 to 6 in Yazd Province


http://geographical-space.iau-ahar.ac.ir/article-1-3507-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:00 IRST on Sunday November 2nd 2025

VP44 5l VY o lach caleass Jlo « oalsdl yha (SLds sals dolilind WY

&S 4o

IS gaosm 5 (b O s o350) O e G pme Syt 5 pnelip 03 Gk Doty iy
S a5 S GlanlBl s s ge ol a)ls Sl (L O3l ads s 3) e b a3 i 5D Ol
St 4 ol olastl Cy e 5 S 680 an sk oloy 5 Jweler 5 2 glaokal Lk
5 ok 5 Jbmasler Ol 53 55 ¥l ol 5T ke Jash nl 3 Sl bl BB e O
Ean gmas 4SS 5 e o it KOs S5 By 3 S emsline polas Ll 0L AL 3o b ooy
Slat 508 o Ul b st 0 S5 2 3,008 48 313 0L gl s sy ol g 3l g A 3Lt
35505 Sy Ol 35 52 53 10 51 VL (R nd gl 5 (/4 51 530 5 o/ 51 508 NRMSE) Je
ol Il sl anle (i 20l g amame Osmm S5 Ghss 53 f3e il o e sl 03 5ol GE g0 VL 50
Sk ke £V/0 Js 5 abols Job 5 50k ety 0l s 5 5l 5 Ol (slos (SOl ol o
2 St b ) Il sl 5 0kl 5o e St gles e plil Lol ol S a il s sy slnd
amp pamen 31 1y Dl ol oS 3 Ol 3 Sl 3 s ol 5 Jesler Ol s ol
33 253 S S IS b My Gused sl il Bl e e BV/0 e (550 5IARe 4 Oy 81 Ol
Dbl 5L gbte e S5 Jhe opie bl Glagarle Gl peme 53 s ol Ol
sy Ol eVl Job law e Jol anle s ol gle pane s ol (3505 0 L Joe (ol 5 Jls e
L Jbe a3 olid gl 5 5mb 5 Olesls (glos Jav gz 5 Ol (glos Jawogze ¢ T Jlo Il 31 250 20 us £V/0
3 ml 5 Ol Gles L g 5 Jol anle il 550 (la et Lol (555,55 ¥

S bl 5 85 L Wl e oS ket Ut 5 0/ 51 SV RY) (sl o b 55 (P san s 405 R
S5 e ok s Jlmasler Obal 5 dled syl 1 @Vl 55l e S35 L (63505 Olsear sadddl
Ol Sl b U e s Bl (63555 055 0 Loy Ol 53 5 (63555 05 T Fsas s
Sl Gl e 4SS e bl et ls il Calg 53 s S 3ledld mb Laasd
Slp s Okl glos 5 sl aale 2l 0L glagsssns 5 Y-0-) (Sdn s b gl ol 5 sl
Jsr ol Wl 25l awge oJyl anle A 25l slagosns b 0=V =) 55 b slaid 5y Ol
A Ol ol s Olesl (glos Jav gz 5 50l (gles Jacesze ¢ ol Jle Ul 51 2oL 2 s £V/0

S35 SRl Corse 4 o san aas S 5 G S5 sadie 53 T L Jslasle (i 5L 51 eslin
S LSl a8 e Ll SaS Ol Jead) had L mess 4 ol ol SV 550 551, 3 Je
534 Lo Comsis Jla pgs anle 15 550 Olge odd bt S30L S 5 o b Jsl asle i 2
3 s oS s ol Jead Ll AT Gyl Sl b 4 by s Bies ods oy bl =l

SaS Glaal sl el sl e Sroneln 53 s ol Sl s Vs eSS ol @ Sl e b


http://geographical-space.iau-ahar.ac.ir/article-1-3507-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:00 IRST on Sunday November 2nd 2025

\vy &.fniuzd‘g&.ﬁiﬁﬁldeddymwﬁngl:\uﬁﬁ

Lol i 53 5 3lbsgy esle glaga gy 53 e ol 3 el eslanal gla gy e 3 S dal e SLLS

&;.w‘)‘b)}}-f ‘55‘}4\5 J)L; g;.;b)‘joﬁy cbuﬁwd‘ J)B w}‘)‘b oL 4:‘)‘ Jﬂjf) LsLAJ.«\A 45@‘&}4@.@&;'&‘


http://geographical-space.iau-ahar.ac.ir/article-1-3507-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:00 IRST on Sunday November 2nd 2025

VP44 5l VY o lach caleass Jlo « oalsdl yha (SLds sals dolilind 141

References

- Ammar, G. A,, Haidar, B.Y., AlDarwish, A. Q., (2017), "An artificial neural network model
for monthly precipitation forecasting Inhoms station, Syria", American Journal of Innovative
Research and Applied Sciences, 4 (6): 240-246.

- El-Shafie, A. H., El-Shafie, A., EI-Mazoghi, H. G., Shehata, A., Taha, M. R., (2011),
"Artificial neural network technique for rainfall forecasting applied to Alexandria, Egypt",
International Journal of the Physical Sciences, 6 (6): 1306-1316.

- Erfanian, M., Ansari, H., Alizadeh, A., (2013), "Prediction of monthly rainfall and mean
temperature by using teleconnection patterns by artificial neural network (Case study:
synoptic station of Mashhad)", Journal of Arid Regions Geographic Studies, 11: 53-73. [In
Persian].

- Fallah Ghalhary, Gh. A., Mousavi Baygi, M. S., Habibi Nokhandan, M., (2009), "Using
statistical model for seasonal rainfall forecasting based on synoptic patterns of atmospheric
upper levels”, Water and Soil Science, 19 (1): 125-144. [In Persian].

- Fatemi Amin, S. R., Mortezai, A., (2013), "Guideline plan of food chain products. Vice
President of Planning, Ministry of Industry, Mine and Trade", Jihad-Daneshgahi Press,
University of Shahid-Beheshti: Tehran. [In Persian].

- Ghafari, Gh., Vafakhah, M., (2013), "Simulation of rainfall-runoff process using artificial
neural network and adaptive neuro-fuzzy interface system (Case study: Hajighoshan
Watershed)", Journal of Watershed Management Research, 4 (8): 120-136. [In Persian].

- Ghasemi, M. M., Sepaskhah. A. R., (2004), "Predicting of annual precipitation in Khuzestan
Province based on early rain events in fall”, Journal of Sciences and Technology of
Agriculture and Natural Resources (Water and Soil Science), 8 (1): 1-9. [In Persian].

- Goutami, B., (2007), "The prediction of indian monsoon rainfall: A regression approach”,
An Electronic Journal of Geography and Mathematics, 1 (18): 1-7.

- Halbian, A. H., Darand, M., (2012), "Prediction of annual precipitation by artificial neural
network in Esfahan”, Journal of Applied researches in Geographical Sciences, 12 (26): 47-
63. [In Persian].

- Karimi Goaghari, Sh., Sepaskhah, A. R., (2006), "A model for prediction of annual
precipitation in Kerman Province", Iran-Water Resources Research, 2 (1): 54-60. [In
Persian].

- Karimi Goaghari, Sh., Eslami, A., (2008), "Prediction of annual precipitation using artificial
neural networks in Kerman province"”, Iranian Journal of Irrigation and Drainage, 2 (2):
123-132. [In Persian].

- Khalili Samani, N., Azizian, A., (2016), "Modification and application of simple regression
models to predict annual precipitation in Shahrekord and Yazd weather stations", Journal of
Water and Soil, 30 (1): 312-321. [In Persian].

- Khorshiddoust, A., Jafarzadeh, F., (2020), "Forecasting and analyzing of rainfall changes in
the southern coasts of caspian sea in order to environmental planning using SDSM model”,
Journal of Geogrphical Space, 70: 37-59. [In Persian].

- Khalili, N., Khodashenas, S. R., Davari, K., Moosavi Baygi, M., (2008), "Monthly
precipitation forecasting using artificial neural networks (A case study: Synoptic station of
Mashhad)", Agricultural Sciences and Technology Journal (water and soil), 22(1): 89-99.
[In Persian].


http://geographical-space.iau-ahar.ac.ir/article-1-3507-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:00 IRST on Sunday November 2nd 2025

\VO &Iniuflj&.ﬁiﬁﬁl‘ngddymwﬁJg@lfuﬁﬁ

- Meteorological Organization of Chaharmahal-Bakhtiari Province, (2014), "Meteorological
Report of Chaharmahal-Bakhtiari ~ Synoptic  Weather  Stations”, [on line]:
http://www.chaharmahalmet.ir.

- Meteorological Organization of Yazd Province, (2014), "Meteorological Report of Yazd
Synoptic Weather Stations”. [on line]: http://www.yazdmet.ir.

- Mislan, H., Hardwinarto, S., Aipassa, M., (2015), "Rainfall monthly prediction based on
artificial neural network: A case study in Tenggarong station, East Kalimantan-Indonesia",
Procedia Computer Science, 59: 142-151.

- Mohammadi, H., Azizi, G., Rabbani, F., Mazahei, D., (2017), " Long-term prediction of the
climate variables in northern shore of iran on uncertainty of global climate models”, Journal
of Geographical Space, 56: 95-113. [In Persian].

- Moustris, K. P., Larissi, I. K., Nastos, P. T., Paliatsos, A. G., (2011), "Precipitation forecast
using artificial neural networks in specific regions of Greece", Water resources management,
25 (8): 1979-1993.

- Munot, A. A., Krishna Kumar, K., (2007), "Long range prediction of Indian summer
monsoon rainfall”, Journal of earth system science, 116 (1): 73-79.

- Sari Saraf, B., Rajaei, A., Mesri Alamdari, P., (2009), "Investigation of the relationship
between precipitation and topography in eastern and western slopes of Talesh”, Geography
and Environmental Planning, 20 (3): 63-84. [In Persian].

- Sepaskhah, A. R., Taghvaee, A. R., (2006), "A simple model for prediction of annual
precipitation in the southern and western provinces of Iran", Iran Agriculture Research, 23
(2): 60-69. [In Persian].

- Stewart, J. 1., (1988), "Response farming in rain fed agriculture”, WHARF Foundation
Press: Davis California.

- Zaw, W. T., Naing, T. T., (2008), "Empirical statistical modeling of rainfall prediction over
Myanmar”, World Academy of Science, Engineering and Technology, 2 (10): 3418-3421.


http://geographical-space.iau-ahar.ac.ir/article-1-3507-fa.html

