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Abstract

The purpose of this study was to analyze the cycles and
mutations of average temperature in south east of Iran based
on neural networks and general atmospheric circulation
models under climate change scenarios. The data used in this
study consisted of the average daily temperature recorded in
synoptic stations in Ahwaz, Abadan, Dezful, Khoramabad,
Sharekurd and Hamadan, NCEP Reanalysis data and output
data of the third edition of the HadCM3 global climate model
under the A2 and B2 scenarios for the base period (1991-1961
AD). Except for the prediction of other steps including data
calibration, the assessment and validation was done in
MATLAB and the maps were produced through Surfer. The
temperature estimated based on the output of general
circulation models in scenarios A2a and B2a of HadCM3
showes an increase of up to 1.5 °C in most areas by the year
2099. The results of the analysis of the temperature cycles
showed that based on the output of neural networks and models
of general circulation in the scenarios A2a and B2a the
temperature has short cycles of 2 to 4 years. The results of the
Alexandersson test showed that the average temperature on the
South West of Iran indicated a meaningful mutation from 2050
onwards.
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Table 2- Results of the evaluation of HatCM3 model and neural network model
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Fig. 3- Allexandersson's statistics for the temperature under the climate change scenario in southwest of Iran
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Table 4- Temperature cycles of studied stations
axdllas 3590 s (slod Was o —F Jouo

Station Possibility Variance Cycles
Abadan 0.367 3.940 3
0.033 8.553 30
Ahwaz 0.267 1.729 4
0.467 0.897 2
Dezfoul 0.033 2.572 30
Hamedan 0.267 1.356 4
0.233 3.672 4
Khoramabad 0.500 1135 )
0.267 1.216 4
ShahreKurd 0.400 1179 3

WS oo d g |y (il (it Al ¥ 5 ¥ (ladd o adlllas )90
2 odd Giloand lodd > &5 w3 J 5o ol (0 Jou)
lod 4] oS 303 o L5 |y polie Capmdy smaas 4 ol
sdd > ogde hadem3 555 ol p odd (gjlwdus
Sdd > 1> 20 0 odblie pa Sde e sladd > SloolisS
s > oud (5uS0jlul slod JSled o2 5L odd (gilwdus
s o plo 4 Camd |y by s allo ¥ BY SnoliS
2 odd (Giloded (slod )3 add 2 £915 3929 (pl b WS (o0 425
4 Cows hAAEM3 g2 (cagas (535 safde (295 ol
SbsS ol &5 Conl )53 e £95 | (ras &Sud (295
SASM ;5 (gylel oles ey 4 Cond (omnas aSis oSl
ST b Syglme b 3] JLelgs wd e 6] ) it @l
0515 Sl lgenl wlo > (63508 plos (Slyd 5 oyligds
o ol jolie glads > clagSl 10 0L g4 cel Wlgi o 35

.(Asakereh, 2015; Asakereh et al., 2015)
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ol yuss Lol (Nesbitt and Zipser, 2003; Biasutti et al., 2011)
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Table 5- Temperature cycles in the studied stations based on the output of neural network model (1961-1990)
YA -IAFY 0)90 (b omas a2y ! o daxdllae dy90 (Ol (slod as o -0 Jouo

ANN-A2 (1961-1990)

ANN-B2 (1961-1990)

Station Possibility Variance Cycles Possibility ~ Variance Cycles
Abadan 0.367 3.940 3 0.367 3.940 3
0.033 8.553 30 0.033 8.553 30
Ahwaz 0.267 1.729 4 0.267 1.729 4
0.467 0.897 2 0.467 0.897 2
Dezfoul 0.033 2.572 30 0.033 2.572 30
Hamedan 0.267 1.356 4 0.267 1.356 4
Khoramabad 0.233 3.672 4 0.233 3.672 4
0.500 1.135 2 0.500 1.135 2
0.267 1.217 4 0.267 1.217 4
ShahreKurd 0.400 1.181 3 0.400 1.181 3
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Table 6- Temperature cycles of the studied stations based on the output of the SDSM model (1961-1990)
YA5Y-149¢ 5,93 b SDSM Jao (2955 (wle! o axdllae dy90 (0Kl (slod gas jo —F Jouo

HadCM3-A2 (1961-1990)

HadCM3-B2 (1961-1990)

Station

Possibility Variance Cycles Possibility Variance Cycles

Abadan 0.07 0.60 16.00 0.16 1.23 6.20
0.30 0.32 3.00 - - Inf

0.07 0.60 15.00 0.16 1.23 6.20
Ahwaz 0.30 0.32 3.33 . . -
Dezfoul 0.07 0.60 15.00 0.16 1.23 6.20
0.30 0.32 3.33 - - -

0.03 3.81 30.00 0.03 1.97 31.00

Hamedan 0.23 0.69 4.29 0.42 0.73 2.38
0.30 0.37 3.33 - - -
0.50 0.30 2.00 - - -

Khoramabad 0.07 1.79 15.00 0.03 4.29 31.00
0.37 0.23 2.73 - - -

0.17 1.31 6.00 0.16 1.51 6.20

ShahreKurd 0.37 0.36 2.73 0.29 0.58 3.44
- - - 0.42 0.44 2.38

2o g e Sl g g (oages (525 (wlieS)5 oSl
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&lg 53 )b xe ad > plpls bl o addllas 3)50 (slrolSius! Led
DS bl Jsb jd a8 wibo plued slalos dlas, len

sk
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Table 7- Temperature cycles of the studied stations based on the output of neural network model (2015-2025)
YeVO-T+YD 0,90 b omas & (2905 (!l o adlllas 390 s0IKus! slod sas o -V Joua

ANN-A2 (2015-2025)

ANN-B2 (2015-2025)

Station Possibility ~ Variance Cycles  Possibility  Variance  Cycles
Abadan - - - - - -
Plain Ahwaz 0.463 1.194 2 0.45 1.19 2
Dezfoul 0.445 1.194 2 0.45 1.19 2
Hamedan 0.091 0.381 11 0.09 0.38 11
Mountainous Khoramabad 0.093 2.328 11 0.09 2.33 11
ShahreKurd - - - - - -
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Table 8- Temperature cycles of the studied stations based on SDSM for foothill stations
SlubpeS soluw! g1, SDSM Jaw (29,8 (wle! 5 adlllas 390 soKiws! sbod sds jo —A Joua

A2 (2010-2099) - Foothill stations

Hamedan Khoramabad ShahreKurd
Possibility  Variance Cycles Possibility Variance Cycles  Possibility  Variance Cycles
0.02 32.26 45.00 0.01 39.60 90.00 0.01 80.86 90.00
0.18 1.24 5.63 0.20 0.75 5.00 0.20 1.40 5.00
0.20 1.03 5.00 0.28 0.74 3.60 0.28 0.65 3.60
0.24 0.72 4.09 0.31 0.96 3.21 0.33 0.72 3.00
0.28 0.65 3.60 0.33 0.72 3.00 0.38 0.50 2.65
0.43 0.49 2.31 0.38 0.43 2.65 0.40 0.43 2.50
0.33 0.87 3.00 0.41 0.37 2.43 0.44 0.47 2.25
0.41 0.54 2.43 0.44 0.34 2.25 0.48 0.41 2.09
B2 (2010-2099)- Foothill stations
Hamedan Khoramabad ShahreKurd
Possibility  Variance Cycles Possibility Variance Cycles  Possibility  Variance Cycles
0.15 1.75 6.50 0.01 20.33 90.00 0.01 90.63 90.00
0.19 1.06 5.35 0.26 0.79 3.79 0.16 1.50 6.07
0.29 1.50 3.50 0.29 0.67 3.50 0.19 1.29 5.35
0.36 0.41 2.76 0.35 0.36 2.84 0.20 1.57 5.06
0.40 0.40 2.53 0.37 0.38 2.68 0.29 0.86 3.50
0.43 0.79 2.33 0.40 0.49 2.53 0.35 0.54 2.84
0.49 0.77 2.02 0.42 0.69 2.39 0.37 0.46 2.68
- - - - - - 0.38 0.56 2.60
- - - - - - 0.40 131 2.53
o 0jgpel 13,5 bl (UNEP) Jlo plojle s laea S ams —F

Sy cuenl I M Glagiyaln car ouldl Ol
F(GCMs) ages (135 sladie o cnl 3 sl )55
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Sl 5 Slojlws ol )3 I Jao (] 455 oty Al oo lgmgc]
dallae cpl o jslaie pay Sl Dy (ol BB slezel
(U] Sl (lmolSin] (] oy g g 53 lod a5
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aljgy slod ke Jolis odlatulsyge (claodly .ol 0153,5 3,91
JoS jl slaodls g 50iST )b g Sigiew (slaolin]
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VAEVNARY) gl 0055 el B2 § A2 (51l o waldl ke
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Table 9- Temperature cycles of the stations studied based on the output of SDSM model for plain stations
Sl swoliws! 5l SDSM Jaw (2958 (wlw! s axdllao 3,90 s8] sbod s o - Joao

A2 (2010-2099)- Plain stations

Abadan Ahwaz Dezfoul
Possibility Variance Cycles Possibility Variance Cycles Possibility Variance Cycles
0.01 54.61 90.00 0.01 54.61 90.00 0.01 54.61 90.00
0.28 0.67 3.60 0.28 0.67 3.60 0.28 0.67 3.60
0.31 0.74 3.21 0.31 0.74 3.21 0.31 0.74 3.21
0.33 1.09 3.00 0.33 1.09 3.00 0.33 1.09 3.00
0.38 0.76 2.65 0.38 0.76 2.65 0.38 0.76 2.65
0.40 0.51 2.50 0.40 0.51 2.50 0.40 0.51 2.50
0.41 0.82 2.43 0.41 0.82 2.43 0.41 0.82 2.43
0.49 0.45 2.05 0.49 0.45 2.05 0.49 0.45 2.05
B2 (2010-2099)- Plain stations
Abadan Ahwaz Dezfoul
Possibility  Variance Cycles Possibility Variance Cycles Possibility Variance Cycles
0.01 42.85 91.00 0.01 42.85 91.00 0.01 42.85 91.00
0.15 2.34 6.50 0.15 2.34 6.50 0.15 2.34 6.50
0.19 1.53 5.35 0.19 1.53 5.35 0.19 1.53 5.35
0.29 1.42 3.50 0.29 1.42 3.50 0.29 1.42 3.50
0.33 0.67 3.03 0.33 0.67 3.03 0.33 0.67 3.03
0.34 0.84 2.94 0.34 0.84 2.94 0.34 0.84 2.94
0.36 0.56 2.76 0.36 0.56 2.76 0.36 0.56 2.76
0.40 0.54 2.53 0.40 0.54 2.53 0.40 0.54 2.53
0.41 0.48 2.46 0.41 0.48 2.46 0.41 0.48 2.46
0.46 0.42 2.17 0.46 0.42 2.17 0.46 0.42 2.17
0.49 0.70 2.02 0.49 0.70 2.02 0.49 0.70 2.02
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