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Abstract
Background and Aim: The aim is first to express the differences and identify three models, namely,
Gene Expression Programming (GEP), Neural-Fuzzy Network (ANFIS), and Bayesian Network (BN),
and compare them with each other. Furthermore, the research's central question is whether the superior
simulation meta-modal in this study can be a suitable alternative to conceptual models in the conditions of
lack of data and information.
Methods: The data used for this study are the daily rainfall and flow data of the Gamasiab Nahavand
River in 10 years from 2002 to 2012. For the prediction or simulation stage, the data of the blue year
2012-2011 have been used.
Results: In the training phase and according to the coefficient of explanation and the square root of the
mean squares error and the AIC criterion, it is observed that in all three models, both in the training phase
and in the test phase, we see a minimal difference in the amount of these parameters. Moreover, all three
models' results are close to each other with almost a minimal difference, and almost the relative
superiority of the GEP model can be seen.
Discussion & Conclusion: The results indicate that the simulator meta-model of gene expression has an
excellent ability to simulate and predict the river's daily flow, this simulation meta-model can be a
suitable alternative to models in the absence of data and information. Be conceptual. Also, the speed of
implementation of the gene expression programming model was faster than other models and was able to
provide results in a short time.
Keywords: Flow Modeling, GEP Model, ANFIS Model, BN Model, Gamasiab
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Figure 1- Comparison of fuzzy neural model results with observational values, test stage.
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Figure 4- Conceptual model made for Bayesian network
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Figure 5 - Comparison of Bayesian network model results with observational values, test stage.
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Table 2 - Comparison of models used in this research

Joe O oy oz Sla o (uXileo 3 asSsT Jlade o &l
Model R? RMSE AIC NASH
o9l Cd Shigel S Shigel Cd Shigel Cd
Train Test Train Test Train Test Train Test
ANFIS </AYY0 LR < IOAEY - /fava AOFYE/AY VAYE/5- NESR N NEERS ¢
GEP -/ayy- MR I - [OAPY - /favs AfYEAY VAYE/OA SJANYD <q.v-
BN <Ay <IAQYY INAR < 1OYVY dOFANY VAYE/VY < IAVEY < IAASY
L Qb.}"s.a wlﬁl.;g ..\.wb‘s.a e S Lg|)|.> o Joo ads a al> e o KPWps odalin b oo auslie 5V Jgu> 4>5.,L\

Siladae lp o5 ey am (ol @ Jgoz polie caaliv
Ol Sbodd Joe 13 5 Shoe CLwlelS ailsog, ailyg; b=
et sledaelp a5l e Sz b BSTL G
5 Jol 455 50 05 ole sryaelin ¢ ¥ Joux Bk wwlile
Ol 5o O &S e g ped 4y 0 B - (peas oSG0

255 50 )8 pyes 4y o aslllas
05 Ol Sl dd Jow 13 Slxiil g (g5l Joe Slamy al> e o
1,8 51 ool b G‘fl s, slp bz polie pmin Son
ol 7 USS o ol Jlogel a5 adloe 0 Ol sledeed Jo
& Jlo sleesls 5l al> e cpl alil gl sl cal eols
sl i 45 jsb ok sl o oslizul VFA+ —)YA)

59, YO S ay 5 ol Jlo S5 sl ailog, by (s Gl

sl il ol

DS Loy Joo¥ 52 @ld (ol iyl 4 4255 b g (Bis0]
GEP Jos (oo $ 550 Loyt g Sl o2 20 o035 « Sl jloas
eShen i s & g b By 08 eanlie olga |,
50 S&L lwy BT vals po l> cpl jo ax 3T s Sl ye
), GEP Jas o 55 Loyl (Jg iyl ool e
Ol polis az 2 a5 AlC JLas Lull 5 08 svalice lg5 o
2 50 a8 3ed g0 odalive w)ls (554 o, Sles Jow bl S
5 Gy Obaed g e Sl ol e jo Sl s
NASH )L:JA wLw‘ r9 .); sonlie L)‘yLSA |) GEP JAA
o, Slee Joo il 3 Si05 SO el )b cpl polde ax e oS
Srte 0,5kee ANFIS Jos a5 548 oo oanlive 3,15 (550

G GEP Jaw plizes Jg el ails BN Jow 4 s




oo g Axv) A9 olo pui A0 Lol (e j bxo (65999550 g pole \wy
12
10
8
6
4 A I \ 4 l
o PP, " . "—
0o
S 01N OO MO~ 0L ONODLMOMNSMSS 0L NG LMOo
NN OWomuwuoOd g~ NWULMM~NOMWON A< OO NS MS~OM
o o H A N NMNMNMMMS s S SWNWNWMN W W W~
-—E’:‘;a'_’_w e —20 i fhn Gk

05 ol raaebp Joo b oluwblS dilsog) ailjgy (29 ool (S iy 9 (Flodlico polio —F IS

Figure 6- Observational and predicted values of daily discharge of Gamasiab river, with Gene

expression planning model
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