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Table 1. Specifications of gene expression programming model used for SPEI values prediction
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Table 2. Result of GEP method in the test period

WAR s g Jlae /Y o)led /ol Jlo su5ul ojg> Cu e asliings,

(Fawous 0y5d 1 GEP g guls =V Joi>

s jlne ™ Fiab Fo b
b)) SPEIL  SPEI3  SPEI6  SPEI12  SPEI24  SPEI48 SPEIL SPEI3 SPEI6  SPEI12  SPEI24  SPEI48
\ JEVE YAy IYY Y o[+54 S «/¥ay* -I¥EY -IYEY Sa -5 «[+A
Y SEA N AN NANAS o[5 of-01 NiaYd NiStd <IYYA NAVA) o[+ o[-52
RMSE Y Nias% XY NAYN <Y o/-5 e DAY /YA «[Yeh  «/NA |5 A%
¥ Nias NAZS) VY Y ofevy +/-0A Nials «/YVY AR NANA) 5N Y
o EY YA NAAYY <Yy o[+54 RS -/yay <IYAY NAAN NANA) -5y -[-54
\ RAYIN YV DAY +[+Ad o/+0) o[ ¥F «[YYY* </YYY sy +[+Ad /¥ Ry
Y JRVE LYY V¥ oA o[-0 ¥ - IVEY YA sy [-A¥ /¥ -/-0
MAE ¥ SYEYIYYA </VEY -[-hd o[+ -/o¥ Niary ALY AR v[+A v/ LY -/
¥ AT YA NATY </-hd o[-0f oFN -I¥Ys .y NA%ad NG <[o¥Y -[av
o -Iv¥ ALEN AL </-A¥ o[+0) o[y ¥ i3 NA%as -[+AD et -l
\ <YF <5¥Y IA¥Y <[Av¥ ANG <[a05 APy -Jova <IAY AN AN «/AY
Y Je0F /500 +[AFA -/ary -[ay NAYS N4 -/YaA <A -/av¥ +/204 AN
R Y o[o¥E <EYY <JAbY +/avf A% -/a5 |05 -/5¥ «/Aog <A77 AT AN
¥ VRS TR 2 Y. -IAFA /Ay -[a5 NAYS oYY < +/ADY -/avy -[aav AN
o VAA O SEY NNas AN -[ay NAYS R4 NARSY /Ao -/avo -[a0¥ -y

bl o 2Bl gy e odimd (LS Jod ol 53 0l diws yy polie i

Mos degorme dlp (2l buly) Mibioo (SO5odgrien slajsiio slp (o5L) Laily) @) GEP (29 waee ol 5l (S
Ll ol 0ld ul.w (\“) J9A> 5 ks U_:Lo) dLibu.uL&o P SPEI ua;>L.§3 Cole u.»s).: dl).» 9 F»>

_ _ 03 ol Siueln (Guobe JAe oot Gl (03L) bl Y g
Table 3. Mathematical relations for the best GEP prediction model
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Figure 1. Time series and scatter plot of observational and predicted values of the SPEI index using the superior GEP
model in the 48-month time-scale
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Table 4. Result of BN method in the test period
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Table 5. Mathematical relations for the best BN prediction model
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Figure 2. Time series and scatter plot of observational and predicted values of the SPEI index using the superior BN
model in the 48-month time- scale
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Table 7. Result of ANN method in the test period
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Figure 3. Time series and scatter plot of observational and predicted values of the SPEI index using the superior ANN
model in the 48-month time- scale
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Abstract

Drought is an inseparable part of any climate that has significant effects on different parts of
the community and it increases the stress on water resources. Therefore, predicting its future
status can help planners and decision makers in different sectors. In this study, for predicting
drought in different time scales of the SPEI drought index, from 5 different inputs, including
SPEI values with a lag of 1 to 5 months, then three intelligent methods including Gene
Expression Programming (GEP), Bayesian Network (BN) and Artificial Neural Networks
(ANNS) were used to predict future values. The results showed that all three methods in the
short-term time-scale of the SPEI index are not appropriate so that the best performance in the
one-month time scale is related to the Bayesian network model with a correlation coefficient of
0.142 and in the 3-month time-scale is related to the ANN model with correlation coefficient of
0.704. The results also showed that predictive accuracy of the model has a direct correlation
with the SPEI calculation scale and, with increasing SPEI time scale, predictive accuracy
increases. Also, all three methods have good performance in long-term time-scales.
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